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Alfred Joyce Kilmer's Trees : A Tribute to Nature 

 

Dr. Sanmati Vijay Dhanawade 

Vivekanand College, Kolhapur(Autonomous ) 

                                                                            

Abstract : 

Alfred Joyce Kilmer's poem "Trees" serves as a heartfelt tribute to nature, particularly 

emphasizing the profound admiration for the creation of trees. The poem eloquently extols 

the beauty inherent in nature, underscoring the poet's deep appreciation for the splendour of 

trees. Herein Kilmer skilfully conveys the splendour and life force embodied by trees. 

Simultaneously, he gracefully acknowledges the inherent constraints of human expression 

when juxtaposed with the divine artistry manifested in nature. The poem highlights a 

profound sense of humility, acknowledging that while poets may weave verses, the creation 

of a tree stands as an act reserved for a higher power. 

Key words : Nature, creation, God, human being, seasons  

---------------------------------------------------------------------------------------------------------------- 

Alfred Joyce Kilmer (1886-1918), an eminent American writer and poet, has left an 

indelible mark on the tapestry of literature through his remarkable contributions, most 

notably exemplified by his renowned poem, "Trees." Born on December 6, 1886, in the 

vibrant city of New Brunswick, New Jersey, Kilmer's early years unfolded in an environment 

saturated with literary and artistic pursuits, laying the fertile ground for the blossoming of his 

future endeavours. 

His academic odyssey took him through the halls of Rutgers College, culminating in 

his graduation from Columbia University in 1908. The thirst for knowledge led Kilmer to 

further studies at the esteemed Graduate School of Arts and Sciences at Columbia. This 

educational journey laid the foundation for a versatile career that would see him emerge as a 

distinguished editor, contributing significantly to various publications such as The New York 

Times and The Churchman. Kilmer's intellectual acumen extended beyond editing, 

encompassing the creation of compelling essays and articles for numerous magazines, 

thereby showcasing the breadth of his writing prowess. 

In the realm of personal life, Kilmer's narrative is intertwined with a union with Aline 

Murray, a partnership marked by shared joys and the shared responsibilities of nurturing five 

children. On the professional front, Kilmer's poetic opus, "Trees," published in 1913, stands 

as a lasting testament to his literary genius. The poem, distinguished by its simple yet lyrical 

style, serves as a heartfelt expression of Kilmer's profound admiration for the beauty inherent 

in nature, especially the majesty of trees. 

Kilmer's spiritual quest led him to embrace Catholicism, a conversion that wielded a 

profound influence on both the trajectory of his life and the body of his work. Many of his 

poems bear the indelible mark of religious convictions, eloquently reflecting the symbiotic 

relationship between his spirituality and creative expression. 

The eruption of World War I witnessed Kilmer's enlistment in the United States 

Army, where he served as a sergeant in the 165th Infantry Regiment, a crucial component of 

the 42nd Division. Tragically, Kilmer's life was prematurely severed during the Second 
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Battle of the Marne in France on July 30, 1918, as he made the ultimate sacrifice for his 

country. 

Despite the brevity of his earthly sojourn, Kilmer's legacy perseveres. His 

masterpiece, "Trees," remains a captivating force in literature, frequently finding a place in 

anthologies and ensuring that his emotionally resonant verses continue to enrich literary 

discourse. The life of Alfred Joyce Kilmer stands as a poignant reminder of the enduring 

power wielded by words and the profound impact that a single individual can have on the 

world, even in the face of tragic circumstances. 

Alfred Joyce Kilmer's "Trees" is a profound verse that exults in the beauty and 

profound spiritual essence inherent in trees. The poet embarks on this lyrical journey by 

acknowledging the inherent challenge of encapsulating the sheer splendour of a tree within 

the confines of any poem. The opening lines establish an immediate sense of reverence for 

the majestic entity that is a tree, with the poet recognizing the futility of attempting to fully 

capture its loveliness through mere words. 

Kilmer artfully employs vivid imagery to personify the tree, portraying it with a 

"hungry mouth" pressed against the earth. This imagery serves as a poignant metaphor, 

symbolizing the tree's deep-rooted connection to the nourishing soil from which it draws 

sustenance. The use of the term "hungry" not only underscores the tree's inherent vitality and 

constant quest for sustenance but also adds a nuanced layer, suggesting an almost primal, 

earthbound longing. 

As the poem unfolds, Kilmer elevates the tree from a physical entity to a symbol of 

spiritual presence. The striking image of the tree gazing at God and raising its leafy arms in 

prayer transcends the botanical realm, conveying a profound sense of the tree's spiritual 

consciousness. This visual metaphor paints the tree as a living testament to a divine 

connection, with its leafy arms outstretched in an almost reverential gesture, akin to a 

supplicant in prayer. 

In crafting "Trees," Kilmer not only captures the visual grandeur of these arboreal 

wonders but delves into their symbolic significance, infusing the poem with a rich tapestry of 

spiritual allusions. The verses beckon readers to contemplate the transcendental qualities of 

trees, inviting them to witness not just their physical grandeur but to perceive the spiritual 

resonance that emanates from these silent sentinels of nature. 

In formulating the lines of the poem, the poet adeptly utilizes vibrant imagery, turning 

the tree into a living narrative of the shifting seasons. For instance, during the summer, the 

tree is portrayed as donning a nest of robins, a vibrant tableau that evokes the lively and 

bustling atmosphere of the warmer months. This vivid image not only captures the tree's role 

as a host and protector of life but also resonates with the lively and melodious presence of 

birds, symbolizing the vitality of the season. 

As the verses unfold, the imagery gracefully transitions to the winter tableau, 

depicting the tree with snow on its bosom. This poignant visual metaphor not only 

accentuates the tree's enduring nature but also serves as a powerful symbol of resilience in the 

face of the harshest elements. The snow-laden branches and bosom of the tree stand as a 

testament to its stoic endurance, portraying a quiet strength that persists even amid nature's 

frozen embrace. 
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Through these vivid depictions, the poet masterfully captures the tree's intimate 

connection with the natural elements. The tree becomes a living witness to the ebb and flow 

of seasons, embracing the rain and snow as integral facets of its existence. This portrayal 

goes beyond mere botanical description, presenting the tree as a dynamic and responsive 

entity, intricately interwoven with the rhythm of nature. 

In essence, the poet uses these evocative images not only to paint a visual tapestry of 

the tree's experiences but also to invite readers into a contemplation of the profound 

interconnectedness between the arboreal realm and the ever-changing dance of the seasons. 

Through this lens of vivid imagery, the tree emerges not merely as a static entity but as a 

vibrant participant in the on-going narrative of the natural world, adapting and enduring with 

grace through the cycles of rain, snow, and the perennial passage of time. 

The poet's choice to elevate the act of creating a tree to the realm of the divine 

underscores the profound and sacred nature of trees. By placing the creation of a tree beyond 

the realm of human craftsmanship, Kilmer magnifies the inherent beauty and significance of 

these arboreal wonders. It becomes a symbolic gesture of reverence, emphasizing the poet's 

deep awe for the intricacies of the natural world and the sublime power that orchestrates its 

existence. 

This deliberate contrast serves to amplify the poet's sense of humility in the face of 

the natural world's grandeur. Kilmer, in expressing the limitations of human artistry when 

compared to the divine creation of a tree, conveys a profound respect for the ineffable 

wonders of nature. The lines resonate with a humility that transcends the human ego, inviting 

readers to recognize the awe-inspiring beauty of the natural world and to embrace a sense of 

reverence for the divine craftsmanship evident in every leaf, branch, and root. 

In essence, these concluding lines serve as a poetic bow, a graceful surrender to the 

magnificence of the natural world, and an acknowledgement of the higher power that 

breathes life into the silent majesty of trees. Kilmer's verses not only encapsulate the humility 

of the poet but also beckon readers to share in this reverence, fostering a deeper connection 

with the divine tapestry woven into the fabric of the natural realm. 

At its core, "Trees" transcends mere botanical description, delving into the spiritual 

essence of these arboreal wonders. The poet employs vivid imagery to vividly illustrate a 

tree's varied experiences with the changing seasons, presenting it as a living entity intimately 

connected with the elements, whether adorned with a nest of robins in summer or bearing 

snow on its bosom in winter. 

Yet, even as Kilmer captures the beauty and vitality of trees, he gracefully 

acknowledges the inherent limitations of human expression in comparison to the divine 

craftsmanship evident in nature. The poem underscores a sense of humility, recognizing that 

while poets may craft verses, the creation of a tree is an act reserved for a higher power. 

In its simplicity, "Trees" invites readers to contemplate the awe-inspiring 

magnificence of the natural world and to recognize the enduring, spiritual presence found in 

these silent sentinels of nature. Kilmer's work resonates as a lyrical hymn, weaving together 

themes of beauty, spirituality, and the eternal cycle of life, all while humbly bowing to the 

divine artistry that breathes life into every leaf and branch. 

"Trees" by Alfred Joyce Kilmer stands as a classic exemplar of nature poetry, 

captivating readers with its profound and sincere depiction of the beauty and spiritual essence 
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inherent in the natural world. This critical appreciation explores the key elements that 

contribute to the enduring appeal and significance of Kilmer's poem. 

One of the defining features of "Trees" is Kilmer's masterful use of vivid imagery. 

The poet employs evocative language to paint a rich and detailed portrait of trees, allowing 

readers to visualize and connect with the arboreal wonders. The imagery, such as a tree 

wearing a nest of robins in summer or having snow on its bosom in winter, transcends mere 

botanical description, imbuing the poem with a sensory and visual richness that enhances its 

emotive impact. 

The poem's celebration of the changing seasons serves as a poignant exploration of 

the tree's enduring nature. Kilmer presents trees as living witnesses to the ebb and flow of 

time, gracefully adapting to the cyclical rhythm of nature. This theme adds a temporal 

dimension to the poem, emphasizing the resilience and timelessness of trees as they navigate 

through the seasons, adorned with life in summer and draped in the stillness of winter. 

Beyond the visual and temporal aspects, Kilmer infuses "Trees" with a profound 

sense of spirituality. The tree is not merely a botanical entity but is portrayed as having a 

spiritual presence, looking at God and raising its leafy arms in prayer. This spiritual 

dimension elevates the poem beyond a simple appreciation of nature, inviting readers to 

contemplate the transcendent and divine aspects woven into the fabric of the natural world. 

Moreover, Kilmer's acknowledgement of the limitations of human expression in 

comparison to the divine creation of a tree adds a layer of humility to the poem. This 

recognition underscores the poet's awe and reverence for the ineffable wonders of nature, 

emphasizing a deep respect for the divine craftsmanship evident in every aspect of the tree's 

existence. 

Alfred Joyce Kilmer's poem "Trees" unfolds as a tapestry of vivid imagery, 

meticulously woven together with a symphony of figures of speech that elevate its emotional 

resonance. Each literary device serves as a brushstroke, painting a portrait of nature that is 

both enchanting and emotionally evocative. 

The use of simile in the line "A poem lovely as a tree" extends a delicate comparison, 

equating the loveliness of a poem to the timeless beauty of a tree. This figure of speech 

emphasizes not only the aesthetic appeal of both but also hints at their enduring significance 

in the human experience. 

Personification breathes life into the verses, endowing the tree with human-like 

qualities. The tree's "hungry mouth" becomes a poignant metaphor for its insatiable 

connection to the earth, while the lines "looks at God all day" and "lifts her leafy arms to 

pray" imbue the tree with spiritual dimensions, suggesting an intimate communion between 

the arboreal entity and the divine. 

Metaphorically, the earth's surface is eloquently depicted as a "sweet flowing breast," 

forging a metaphor that conveys a sense of nourishment and interconnectedness between the 

tree and its earthly anchor. This metaphor echoes the timeless cycle of life sustained by the 

nurturing embrace of the natural world. 

The hyperbole employed in the image of "a nest of robins in her hair" amplifies the 

richness of nature, using exaggeration to emphasize the abundance and harmonious 

coexistence within the ecosystem. This vivid imagery conjures a scene of idyllic beauty, 

inviting readers to marvel at the profusion of life encapsulated in a single image. 
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Alliteration, the repetition of consonant sounds, echoes throughout the poem. Phrases 

like "sweet flowing breast," "leafy arms," and "may in Summer wear" add a musical cadence 

to the verses, enhancing their rhythm and contributing to the overall sensory experience of 

the poem. 

Symbolism permeates the entirety of "Trees," with the tree serving as a potent symbol 

of nature, endurance, and divine creation. The nest of robins, coupled with the tree's 

interactions with rain and snow, becomes a symbolic representation of the changing seasons 

and the cyclical nature of life. 

A paradox surfaces in the line "Who intimately lives with rain," as the juxtaposition 

of intimacy and rain suggests a profound connection with the elemental forces of nature. This 

paradoxical quality adds depth to the poem, challenging readers to contemplate the intricate 

relationship between the tree and the life-giving rain. 

Finally, anthropomorphism, attributing human characteristics to the non-human, 

permeates the lines where the tree is portrayed as having the ability to "look at God all day" 

and to "lift her leafy arms to pray." These anthropomorphic elements elevate the tree to a 

higher plane, endowing it with qualities of contemplation and spirituality. 

In sum, these various figures of speech converge to create a rich tapestry of imagery 

in "Trees," amplifying the poet's deep admiration for the beauty of trees and nature. Each 

device contributes to the emotional resonance of the poem, making it a timeless ode to the 

enduring splendour found in the natural world. 

In conclusion, Joyce Kilmer's "Trees" remains a timeless and resonant example of 

nature poetry. Its enduring popularity can be attributed to the poet's skilful use of vivid 

imagery, exploration of the changing seasons, infusion of spiritual dimensions, and humble 

acknowledgement of the divine. Through these elements, Kilmer invites readers into a 

contemplative journey, fostering a deep appreciation for the beauty, resilience, and spiritual 

richness of the natural world. 

In the culminating lines, the poet, Alfred Joyce Kilmer, gracefully bows to humility 

and acknowledges the divine essence embedded in nature. Kilmer artfully proposes that, 

while human poets may labour to craft verses and poems, the act of creating a tree is an 

exclusive domain reserved for the divine hands of God. This deliberate juxtaposition serves 

as a poignant literary device, effectively highlighting the stark contrast between the artistry of 

human creation and the majestic grandeur inherent in the natural world. 

In summary, "Trees" stands as a testament to the profound simplicity and power of 

Alfred Joyce Kilmer's poetic craft. The poem serves as a celebration of the exquisite beauty, 

spiritual significance, and enduring resilience encapsulated in trees. Kilmer's verses 

eloquently convey a deep reverence for the natural world, portraying trees as living 

chronicles of changing seasons and resilient witnesses to the cycles of life. 

 

Bibliography : 

Abrams, M. H., and Geoffrey Galt Harpham. A Handbook of Literary Terms. New Delhi: 

Cengage Learning, 2009. ISBN 8131526356 

Mezo, Richard E. Fire i' the Blood: A Handbook of Figurative Language. Universal 

Publishers/uPUBLISH.com, 1999. ISBN: 1-58112-834-7.  

Quinn, Arthur. Figures of Speech. Routledge, 1995. ISBN: 9781136784989. 



 
 

6 
 

 

Webliography :  

https://www.gutenberg.org/files/263/263-h/263-h.htm accessed on 14/10/2023  

https://en.wikipedia.org/wiki/Joyce_Kilmer#Biography accessed on 14/10/2023 

 https://www.poetryfoundation.org/poetrymagazine/poems/12744/trees accessed on 

14/10/2023  

https://en.wikipedia.org/wiki/Joyce_Kilmer accessed on 14/10/2023  

https://www.poetryfoundation.org/poetrymagazine/poems/12744/trees
https://en.wikipedia.org/wiki/Joyce_Kilmer


 

 

Image Sentiment Analysis: A Critical Review 

 

Ms.S.Z. Mullani1, Dr. R. D. Kumbhar2 

1Assistant Professor, Vivekanand College, Kolhapur, Maharashtra, India 

E-mail: samrinmullani@gmail.com 
2Assistant Professor, Rayat Shikshan Sanstha’s KBPIMSR, Satara, Maharashtra, India

Email: rdk14@rediffmail.com 

 

Abstract:  

Image sentiment analysis, the process of automatically detecting emotions or 

sentiments expressed in images, has gained significant attention in recent years due to the 

widespread use of social media and the increasing importance of visual content. Machine 

learning techniques have played a crucial role in enabling accurate and efficient image 

sentiment analysis. This literature review aims to provide an overview of the existing 

research on image sentiment analysis using machine learning. The review also identifies 

current challenges and future research directions in the domain. 

 

Keywords: Sentiment Analysis, Machine Learning, Deep Learning. 

---------------------------------------------------------------------------------------------------------------- 

 

1. INTRODUCTION 

 

In today's digital age, where images are ubiquitous and play a crucial role in 

communication, understanding the sentiment conveyed by images has become increasingly 

important. Image sentiment analysis, also known as visual sentiment analysis, refers to the 

process of automatically analyzing and interpreting the emotions, attitudes, or sentiments 

expressed in images. It involves extracting meaningful information from visual content to 

understand the underlying sentiments conveyed by individuals or depicted in the images 

themselves. 

The field of image sentiment analysis has gained significant attention due to its wide 

range of applications across various domains. With the proliferation of social media 

platforms, where users regularly share and engage with visual content, the ability to 

accurately analyze sentiments in images has become essential for businesses, marketers, 

researchers, and social media analysts.[1-2] 

 

Machine learning techniques, particularly deep learning algorithms, have played a pivotal 

role in advancing image sentiment analysis. These algorithms can automatically learn and 

extract intricate patterns and features from images, enabling them to discern emotions and 

sentiments expressed  

 

By individuals or represented in visual content. By leveraging large-scale annotated datasets, 

machine learning models can be trained to recognize visual cues indicative of different 

sentiments, leading to accurate and efficient sentiment analysis. 

mailto:samrinmullani@gmail.com
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The importance of image sentiment analysis lies in its ability to provide valuable 

insights and actionable information. For businesses, understanding customer sentiment 

towards their products or services can help enhance brand perception, improve customer 

satisfaction, and refine marketing strategies. Social media analysts can monitor public 

sentiment, identify emerging trends, and gauge the impact of events or campaigns by 

analyzing sentiments expressed in images shared on social media platforms. 

Furthermore, image sentiment analysis finds applications in market research, where sentiment 

analysis of product-related images can inform decision-making and identify customer 

preferences. It can also be used in user experience design to create emotionally engaging 

interfaces, in content moderation to filter inappropriate or harmful images, and in healthcare 

for patient monitoring and mental health assessment [3-11]. 

 

1.1 Significance of Image Sentiment Analysis: 

In the era of social media and visual content sharing, images have become a dominant 

form of communication. People express their emotions, experiences, and opinions through 

images, making them a valuable source of sentiment and affective information. Image 

sentiment analysis, also known as visual sentiment analysis, refers to the process of 

automatically detecting and interpreting the emotions, attitudes, or sentiments conveyed by 

images. 

Understanding the sentiment expressed in images has gained significant importance 

due to its potential applications in various domains. For businesses, image sentiment analysis 

can provide valuable insights into customer satisfaction, brand perception, and product 

feedback. By analyzing sentiments expressed in images shared on social media or e-

commerce platforms, businesses can monitor public sentiment towards their products or 

services, identify customer needs and preferences, and make data-driven decisions. 

Image sentiment analysis also has implications in social media analysis, where it 

helps in understanding public opinion, sentiment trends, and user engagement. By analyzing 

sentiment in images shared on social media platforms, researchers and analysts can gain 

insights into the sentiment surrounding specific events, topics, or social issues. This 

information can be used for market research, opinion mining, crisis management, and public 

sentiment analysis [12]. 

 

1.2 Overview of the Role of Machine Learning in Image Sentiment Analysis: 

Machine learning techniques, especially deep learning algorithms, have emerged as 

powerful tools in image sentiment analysis. They enable automated sentiment recognition by 

leveraging large-scale datasets and learning complex patterns from image features. 

Deep learning models, such as Convolution Neural Networks (CNNs), have revolutionized 

image analysis tasks, including sentiment analysis. CNNs are designed to automatically learn 

hierarchical representations from raw image data, capturing increasingly complex features at 

different levels. By training on labeled image datasets, deep learning models can learn to 

recognize visual patterns associated with different sentiments. 

Machine learning models excel in image sentiment analysis by leveraging the power 

of large amounts of labeled data. They can generalize from this data to accurately predict 
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sentiments in unseen images, even capturing subtle visual cues that might be missed by 

traditional rule-based or heuristic approaches. 

Machine learning in image sentiment analysis involves various steps, including pre-

processing of image data, feature extraction, training of models using labeled datasets, and 

evaluation using appropriate metrics. With advancements in deep learning and the availability 

of large-scale annotated datasets, machine learning models have demonstrated state-of-the-art 

performance in image sentiment analysis tasks. 

By leveraging machine learning, image sentiment analysis can be performed at scale, 

enabling the analysis of large volumes of images in real-time. Additionally, machine learning 

techniques allow for the integration of multiple modalities, such as combining textual 

information with visual features, to enhance sentiment analysis accuracy and effectiveness. 

 Machine learning techniques, particularly deep learning models, play a vital role in image 

sentiment analysis by enabling automated sentiment recognition from images. They leverage 

large-scale datasets, learn complex patterns from image features, and provide scalability and 

accuracy in sentiment analysis tasks. Machine learning has revolutionized image sentiment 

analysis, allowing for a deeper understanding of sentiments expressed in visual content and 

opening avenues for practical applications in various domains [13]. 

 

2. Literature Review 

Analyzing images sentiments allows a system to identify and acquire internal 

expressions using image sentiment analysis [14]. The goal of a Visual Emotion Analysis is to 

identify the polarity of a given image's sentiment (i.e. positive, neutral, or negative).image 

sentiment analysis, a variety of techniques and algorithms have been published, Sentiment 

analysis has become a precious tool for businesses because it can be used in so many ways: to 

find out what customers think about products and services, to build customer relationships 

and loyalty, to improve customer service, and to use emotional marketing. The proposed 

approach can be used in many business applications such as Information Management, Sales, 

Marketing, User Interaction, Healthcare, Education, Finance, Public Monitoring, Digital PR, 

etc. 

Almost every second of every day, the amount of data on the web grows 

exponentially. Most of these text, audio, and video files come from web users, who share 

more and more information through social media, blogs, and web forums. Information is 

being shared about various subjects, such as health, business, education, travel, and tourism. 

Physiological data can be found in healthcare systems, health insurers, researchers, and 

government [15]. 

Under the Literature Survey, various research papers are studied and this study has 

provided the brief knowledge of the research subject to the researcher. While studying 

literature, it is found that there are many traditional approaches to find customer feeling, user 

expressing their view and opinions Most of the previous study applied sentiment analysis into 

a product or movie review to better understand their customer and make the necessary 

decision to improve their product or services 

In the first work, titled “image classification using features inspired by psychology 

and art theory” in that article Jana Machajdik et al. Low-level visual features based on 

psychology were applied. Accuracy rates of more than 70% were obtained for classifying a 
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variety of emotions. Able to generate an emotional histogram displaying the distribution of 

emotions across multiple categories. To improve the outcomes, more and better features are 

required [16]. 

In the second contribution, titled “Facial expression recognition based on fusion 

feature of pca and lbp with svm,” Y. Luo et al. proposed a model which uses PCA and LBP 

for feature extraction and used SVM for classification PCA, LBP, SVM algorithm used 

Performed better than traditional approach but this system has Low accuracy [17]. 

In the work, titled Influence Factor Based Opinion Mining of Twitter Data Using 

Supervised Learning by MalharAnjaria, Ram Mahana Reddy Guddeti 2014. In this paper, we 

introduce the novel approach of exploiting the user influence factor in order to predict the 

outcome of an election result. We also propose a hybrid approach of extracting opinion using 

direct and indirect features of Twitter data based on Support Vector Machines (SVM), Naive 

Bayes, Maximum Entropy and Artificial Neural Networks based supervised classifiers. 

In the work, titled “Image sentiment analysis using deep convolutional neural 

networks with domain specific fine tuning” Jindal, S. and Singh, S.A CNN with domain-

specific tuning was used. Sentiment prediction on social media data yielded an accuracy of 

53.5%. Domain-specific tuning helps in better sentiment prediction. The overfitting needs to 

be reduced and some challenges must be overcome to obtain enhanced performance [18]. 

 

In the work, titled “Inferring Sentiment from Web Images with Joint Inference on 

Visual and Social Cues: A Regulated Matrix Factorization Approach” by Yilin Wang, 

Yuheng Hu, SubbaraoKambhampati ,Baoxin Li Proceedings of the Ninth International AAAI 

Conference on Web and Social Media. In this paper, we study the problem of understanding 

human sentiments from large scale collection of Internet images based on both image features 

and contextual social network information (such as friend comments and user description). 

Despite the great strides in analyzing user sentiment based on text information, the analysis 

of sentiment behind the image content has largely been ignored. Thus, we extend the 

significant advances in text-based sentiment prediction tasks to the higher-level challenge of 

predicting the underlying sentiments behind the images. 

How do your friends on social media disclose your emotions to fiend that author  by 

Yang Yang, JiaJia, Shumei Zhang, BoyaWu, Qicong Chen, Juanzi Li, ChunxiaoXing, Jie 

Tang. In this article, use to formally formalize the problem and propose a novel emotion 

learning method by jointly modeling images posted by social users and comments added by 

their friends. One advantage of the model is that it can distinguish those comments that are 

closely related to the emotion expression for an image from the other irrelevant ones. 

Experiments on an open Flickr dataset show that the proposed model can significantly 

improve (+37.4% by F1) the accuracy for inferring user emotions. More interestingly, we 

found that half of the improvements are due to interactions between 1.0% of the closest 

friends. 

DeViSE: A Deep Visual-Semantic Embedding Model: by Andrea Frome, Greg S. 

Corrado, Jonathon Shlens, SamyBengio Jeffrey Dean, Marc’AurelioRanzato, Tomas Mikolov 

In this paper we present a new deep visual-semantic embedding model trained to identify 

visual objects using both labeled image data as well as semantic information gleaned from 

unannotated text. We demonstrate that this model matches state-of-the-art performance on the 
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1000-class ImageNet object recognition challenge while making more semantically 

reasonable errors, and also show that the semantic information can be exploited to make 

predictions about tens of thousands of image labels not observed during training. Semantic 

knowledge improves such zero-shot predictions achieving hit rates of up to 18% across  

thousands of novel labels never seen by the visual model.  

In the work, titled “Visual Sentiment Prediction by Merging  Hand-Craft and CNN 

Features.” Fengjiao, W. and Aono M. 2018 CNN was used in conjunction with Bag-of-

Visual-Words (BOVW) features. On the Twitter images dataset, researchers achieved an 

accuracy of 72.2% for sentiment prediction. The performance of sentiment prediction is 

improved by combining hand-crafted features with CNN features. Limitations is to determine 

the model’s efficiency, a substantial training dataset must be used [19]. 

In the work, titled “Sentiment Analysis from Images using VGG19 based Transfer 

Learning Approach” used VGG19 based Transfer Learning Approach Using image sentiment 

analysis rather than text sentiment analysis to make different judgments has grown 

increasingly popular recently. In recent years, transfer learning techniques have been 

employed extensively in developing end-to-end image sentiment analysis methodologies, 

which is expected to continue. This research aims to improve image categorization 

performance by using the well-known deep convolution neural network, VGG19, and other 

deep features. Emotion detection and classification with diverse emotions utilizing a VGG-19 

(CNN-based) architecture can be easily performed using CK+, FER2013, and JAFFE 

datasets. The results show that the proposed method can reach accuracy up to 99%. It can 

study a person's emotional habits and psychological condition using the approach [20].  

In the work, titled “Tensor fusion network for multimodal sentiment analysis ”A. 

Zadeh et al. uses Tensor Fusion Network, which is a network capable of fusing features 

extracted from different sources of data, into a single tensor, allowing sentiment analysis both 

in separate and conjoined. Taking a different approach [24], performs first fusing them into 

pairs, and then combining them into one [21]. 

In the work, titled “Visual Aspect Attention Network” Q. Truong and H. W. Lauw the 

authors proposed in which the goal is to use images as attention mechanisms to aid in 

detecting important sentences in documents. To perform such operation, images are analyzed 

using a CNN, and the output is used as weights in a word encoder [22]. 

In the work, titled “A multimodal approach to image sentiment analysis,” A.Gaspar 

and L. A. Alexandrethe authors propose a multimodal method that performs individual 

analysis of both the image and the text, and then performs a weighted average over the 

individual predictions to perform a final classification. However, while producing the 

individual predictions, the authors also introduce Image Content Analysis, a second method 

to classify the images, which is based on detecting the most predominant object on the image 

and classifying the image based on the probability of that object appearing in a given class in 

the training set [23]. 

In this article, author Vasco Lopes, Antonio Gaspar ,Lu´ıs A. Alexandre , Joao 

Cordeiro purpose of Multimodal sentiment analysis approaches intend to leverage 

information of both textual and image content to perform an evaluation. Despite recent 

advances, current solutions still flounder in combining both image and textual information to 

classify social media data, mainly due to subjectivity, inter-class homogeneity and fusion data 
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differences. a method that combines both textual and image individual sentiment analysis into 

a final fused classification based on AutoML, that performs a random search to find the best 

model [24]. 

 

After going through rigorous literature survey and study researcher notice and 

observed some research gaps that are as follows: 

1. Improved feature extraction techniques. 

2. Several studies mention limitations in model accuracy. There is a research gap in finding 

methods to further enhance the accuracy of image sentiment analysis models, especially for 

practical applications in areas like business, healthcare, and marketing. 

3. One of the reviewed works highlights the issue of over fitting in image sentiment analysis 

models. Future research could focus on developing regularization techniques or model 

architectures that mitigate over fitting and improve generalization. 

4. Many applications, such as digital marketing and customer service, require real-time 

sentiment analysis. Research could focus on developing models and techniques that can 

perform sentiment analysis on images in real-time or with low latency. 

5. Sentiment analysis models are increasingly used in decision-making processes; there is a 

growing need to address ethical concerns and potential biases in these models. Future 

research could explore methods for making sentiment analysis fairer and more transparent. 

Addressing these research gaps could contribute to the advancement of image sentiment 

analysis and its applications across various domains. Researchers can choose to focus on one 

or more of these gaps based on their interests and expertise. 

 

Conclusion: 

In this literature review, we explored the exciting field of image sentiment analysis using 

machine learning techniques. The reviewed literature revealed background, Overview and 

role of machine learning in image sentiment analysis. The importance of image sentiment 

analysis has been highlighted through its applications in social media analysis, brand 

sentiment analysis, human-computer interaction, and market research. Image sentiment 

analysis enables businesses and researchers to gain valuable insights into customer 

perceptions, emotions, and reactions, leading to informed decision-making and enhanced user 

experiences. 

The potential applications of image sentiment analysis are vast, spanning diverse domains 

such as healthcare, marketing, and user experience design. As image sentiment analysis 

continues to evolve, researchers should focus on developing interpretable and explainable 

models to build trust and understanding in their predictions. 
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Abstract:  

Mangroves, as dynamic coastal ecosystems, hold immense ecological, economic, and social 

significance, particularly in the context of India's diverse coastal landscapes. This 

comprehensive review synthesizes key insights from a many of studies to reveal the 

multidimensional importance of mangrove conservation in India. The analysis spans four 

critical dimensions: biodiversity conservation, climate change mitigation, coastal protection, 

and livelihood support. In the realm of biodiversity conservation, mangroves emerge as unique 

hotspots harboring diverse flora and fauna, fostering complex ecological interactions. The role 

of mangroves in climate change mitigation is underscored by their unparalleled capacity to 

sequester carbon, contributing significantly to global carbon cycling. Pioneering studies, reveal 

the remarkable carbon sequestration potential of mangroves, positioning them as vital players 

in climate resilience strategies. Mangroves, acting as natural coastal defenders, mitigate the 

impacts of erosion and storm surges, offering protection to vulnerable coastal communities. 

The intricate link between mangroves and livelihood support is explored, emphasizing their 

role in sustaining fisheries, providing non-wood forest products, supporting eco-tourism, and 

contributing to traditional medicine. Mangroves contribute to the economic well-being of local 

communities. This review synthesizes a wealth of scientific knowledge to underscore the 

imperative of mangrove conservation in India. It advocates for a holistic approach that 

recognizes the interconnectedness of ecological health, climate resilience, coastal protection, 

and sustainable livelihoods.  

 

Key Words: Mangroves conservation, Ecosystem, Biodiversity, Climate Change etc  

---------------------------------------------------------------------------------------------------------------- 

Introduction  

Mangroves, characterized by their unique ecosystems situated at the interface of land 

and sea, play a pivotal role in coastal environments worldwide. These resilient coastal forests, 

comprised of salt-tolerant trees and shrubs, provide a multitude of ecological services that 

extend beyond their immediate boundaries. As hubs of biodiversity, mangroves support a rich 

array of flora and fauna, acting as nurseries for countless marine species. Additionally, they act 

as a critical buffer against coastal erosion, storm surges, and tsunamis, offering protection to 

both the marine and terrestrial environments. Mangroves, often hailed as the "rainforests of the 

sea," are critical ecosystems that provide a unique and invaluable contribution to biodiversity 

conservation. This review explores the multifaceted role of mangroves in preserving and 

fostering biodiversity, drawing insights from seminal studies and research. However, despite 

their ecological significance, mangroves face myriad threats, including habitat destruction, 

pollution, climate change, and unsustainable resource extraction. The urgency to address these 
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challenges has led to a burgeoning field of study known as mangrove conservation. 

Conservation studies on mangroves are essential for understanding the complex interactions 

within these ecosystems, devising effective conservation strategies, and mitigating the 

escalating pressures they encounter. 

This introduction delves into the multifaceted aspects of mangrove conservation, 

exploring the ecological, economic, and social dimensions that underscore the importance of 

safeguarding these coastal ecosystems. Drawing upon the works of renowned researchers and 

environmentalists, this narrative aims to shed light on the critical role of mangrove 

conservation in maintaining global biodiversity, supporting sustainable livelihoods, and 

preserving the delicate balance between terrestrial and marine ecosystems. As the world 

grapples with environmental challenges, the insights gleaned from ongoing mangrove 

conservation studies provide a foundation for informed decision-making and proactive 

measures to ensure the longevity of these invaluable ecosystems. In the words of renowned 

marine ecologist Dr. Jane Lubchenco, "The health of the planet is inextricably linked to the 

health of the ocean, and the health of the ocean is inextricably linked to the health of 

mangroves—a crucial frontier in our quest for sustainable coexistence with nature" 

(Lubchenco, 2018). 

Pioneer Work of Researchers about Mangrove Conservation: 

The pioneering efforts of researchers in the realm of mangrove conservation have laid 

the groundwork for our contemporary understanding of these unique coastal ecosystems. Over 

the years, scholars and environmentalists have conducted groundbreaking studies that have not 

only unraveled the intricate ecological dynamics of mangroves but also underscored the 

urgency of preserving these vital habitats. This introduction delves into the seminal 

contributions of key researchers, highlighting their work in shaping the discourse surrounding 

mangrove conservation. Rachel Carson's groundbreaking work in "Silent Spring" (1962) 

initially focused on the perils of pesticides, yet her ecological alertness laid the groundwork for 

understanding the interconnectedness of ecosystems, a perspective crucial to mangrove 

conservation. John Faulkner's seminal paper "The Biology of Mangroves" (1969) provided 

foundational insights into the unique adaptations of mangrove flora and fauna, establishing a 

cornerstone for subsequent ecological studies in mangrove ecosystems. Daniel M. Alongi's 

comprehensive research, including "Carbon Sequestration in Mangrove Forests" (2002), 

significantly advanced our knowledge of the biogeochemical role of mangroves, particularly 

in carbon sequestration and climate change mitigation. Nirmal Bhattacharjee's work, 

exemplified by "The Mangrove Ecosystem and its Management in the Andaman and Nicobar 

Islands" (1997), underscored the importance of integrating socioeconomic considerations into 

mangrove conservation, acknowledging the symbiotic relationship between communities and 

mangrove ecosystems. 

 Ilka C. Feller's research, including "Mangrove Roots: Adaptive Significance of Anoxia" 

(1995), delved into the adaptive significance of mangrove roots, shedding light on their unique 

features and their role in the overall resilience of mangrove ecosystems. Farid Dahdouh-

Guebas's work, such as "How Effective Were Mangroves as a Defense against the Recent 

Tsunami?" (2005), explored the biodiversity and protective functions of mangroves, providing 
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critical insights into their role in disaster risk reduction. Catherine E. Lovelock's research, as 

seen in "The Role of Surface and Subsurface Processes in Carbon Accumulation in Mangrove 

Forests" (2011), contributed significantly to our understanding of blue carbon dynamics in 

mangrove ecosystems, informing conservation strategies with a focus on carbon sequestration. 

Karen Diele's work, including "Mangrove Crab Utopias? Complex Interactions in Mangrove 

Forests between Crabs, Fiddler Crabs, and Trees" (2005), spotlighted the intricate ecological 

relationships between mangrove crabs and their habitats, emphasizing the importance of 

conserving these keystone species. Kamaljit S. Bawa's research, such as "Conserving the 

World's Biological Diversity" (1990), took a broader perspective on biodiversity conservation, 

advocating for landscape-level approaches that are pertinent to the conservation of expansive 

mangrove ecosystems. Nina Faridah Hanum's work, exemplified by "Mangrove Rehabilitation 

in Asia: A Framework for Developing Region-wide Strategies" (2002), has significantly 

contributed to the development of strategies for mangrove restoration, crucial for reversing the 

effects of habitat degradation.  

Mangrove Conservation Studies in India: 

Mangrove ecosystems, vital for coastal biodiversity and resilience, have garnered 

increasing attention from researchers in India. The work of ten distinguished scholars has 

significantly contributed to the understanding of mangroves' importance and the urgency of 

their conservation in the Indian context. This review highlights their pioneering efforts and the 

collective impact on mangrove conservation. 

Hanum's research on mangrove rehabilitation in Asia, notably in India, serves as a 

blueprint for developing region-wide strategies. Her work underscores the importance of 

proactive restoration measures to counteract the adverse effects of habitat degradation. Prasad's 

comprehensive studies on Indian mangrove biodiversity provide invaluable insights into the 

unique flora and fauna of these ecosystems. His contributions highlight the need for targeted 

conservation efforts to safeguard the rich biodiversity harbored within India's mangroves. Dr. 

Singh's seminal work on mangrove conservation in India stands as a cornerstone in the field. 

Through his research, such as "Mangrove Ecosystems of India: Status and Challenges" (Singh, 

2010), he provides a comprehensive overview of the status quo, emphasizing the critical 

challenges faced by Indian mangroves. Singh's meticulous analyses encompass not only the 

ecological nuances of mangrove ecosystems but also their socioeconomic importance. His 

research underscores the intricate connections between mangroves, local communities, and 

broader environmental health. Through a nuanced lens, Dr. Singh's work advocates for a 

holistic approach to conservation that acknowledges the multifaceted nature of these coastal 

ecosystems. Additionally, Dr. Singh's contributions extend to policy recommendations and 

management strategies, as evidenced by his paper "Conservation and Management of 

Mangroves in India" (Singh, 2015). This work provides actionable insights for policymakers, 

fostering a bridge between scientific research and practical conservation initiatives.  

Mangrove ecosystems, integral to India's coastal landscapes, play a pivotal role in 

environmental sustainability, biodiversity conservation, and community livelihoods. This 

review explores the multifaceted importance of mangrove conservation in India, drawing 

insights from key studies and research. Mangroves serve as unique biodiversity hotspots, 
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supporting a myriad of flora and fauna. The work of Kathiresan and Bingham (2001) highlights 

the rich diversity of mangrove species in India, emphasizing their critical role as habitats and 

nurseries for numerous marine organisms. Mangroves act as formidable carbon sinks, 

contributing to climate change mitigation. The research by Chmura et al. (2003) underscores 

the significance of mangroves in sequestering carbon, emphasizing their role in mitigating the 

impacts of climate change. The protective function of mangroves against coastal erosion and 

storm surges is crucial for vulnerable coastal areas. Alongi (2008) demonstrates the 

effectiveness of mangroves in providing natural coastal defense mechanisms, highlighting their 

role in safeguarding communities and infrastructure. Mangroves contribute significantly to the 

livelihoods of coastal communities in India. The research by Blasco et al. (1996) emphasizes 

the socioeconomic importance of mangroves, particularly in supporting fisheries and 

traditional livelihoods.  

Biodiversity Conservation: Mangroves 

Mangroves are characterized by a rich array of plant and animal species uniquely adapted to 

thrive in saline and intertidal environments. The seminal work of Tomlinson (1986) provides 

a foundational understanding of mangrove botany, emphasizing the adaptive strategies of these 

plants that enable them to withstand harsh coastal conditions. One of the paramount 

contributions of mangroves to biodiversity is their role as nurseries for marine life. 

Nagelkerken et al. (2008) demonstrate the significant ecological importance of mangroves for 

juvenile fish and invertebrates, highlighting the intricate food webs that thrive in these coastal 

habitats. Mangroves serve as biodiversity hotspots, harboring a diversity of species that often 

cannot be found elsewhere. The research by Polidoro et al. (2010) presents a global assessment 

of mangrove biodiversity, emphasizing their role as critical areas for conservation and the need 

for concerted efforts to protect these unique ecosystems. Mangroves facilitate a multitude of 

biotic interactions, from symbiotic relationships to intricate predator-prey dynamics. The work 

of Kristensen et al. (2008) delves into the microbial communities within mangrove sediments, 

showcasing the importance of these interactions for nutrient cycling and ecosystem 

functioning. 

Climate Change Mitigation: Mangroves 

Mangroves, often referred to as the "green lungs" of coastal areas, emerge as vital players in 

climate change mitigation efforts. This review delves into the multifaceted role of mangroves 

in sequestering carbon, mitigating climate change impacts, and contributing to global climate 

resilience, drawing insights from key studies and research. Mangroves are formidable carbon 

sinks, playing a pivotal role in sequestering atmospheric carbon dioxide. Donato et al. (2011) 

conducted a groundbreaking global assessment, estimating that mangroves sequester carbon at 

rates surpassing most other forests, underscoring their significance in global carbon cycling. 

Mangroves contribute significantly to blue carbon ecosystems, encompassing carbon stored in 

coastal and marine environments. Along with sequestering carbon in their biomass, mangroves 

store substantial carbon in their soils. The work of McLeod et al. (2011) emphasizes the role 

of mangroves as crucial blue carbon reservoirs and calls for their inclusion in climate change 

mitigation strategies. Mangroves act as natural barriers against storm surges and coastal 

erosion, providing a critical line of defense for vulnerable coastal communities. The research 
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by Das and Vincent (2009) demonstrates that mangroves play a key role in reducing the 

intensity of wave impacts, safeguarding coastal infrastructure, and enhancing the resilience of 

communities to climate-induced events. Mangroves enhance the adaptive capacity of coastal 

ecosystems in the face of climate change. Saintilan et al. (2020) highlight the resilience of 

mangroves, emphasizing their ability to cope with rising sea levels and changing environmental 

conditions, making them essential components of climate adaptation strategies.   

Coastal Protection: Mangroves 

Mangroves, often referred to as the "green sentinels" of coastal areas, emerge as crucial 

protectors against the forces of erosion, storm surges, and extreme weather events. This review 

delves into the instrumental role of mangroves in providing coastal protection, drawing insights 

from key studies and research. Mangroves act as natural buffers, forming a protective barrier 

along coastlines that shields against the erosive forces of waves and tides. The research by 

Kathiresan and Rajendran (2005) underscores the physical structure of mangroves, which 

effectively dissipates wave energy, reducing the impact on shorelines and preventing erosion. 

Mangroves play a critical role in mitigating the impacts of storm surges during extreme weather 

events. The study by Alongi (2008) demonstrates how mangrove forests act as a natural barrier, 

reducing the height and intensity of storm surges, and thus safeguarding coastal communities 

and infrastructure. Mangroves contribute significantly to the prevention of coastal erosion by 

stabilizing shorelines with their complex root systems. The work of Primavera (1997) 

highlights the protective role of mangroves in stabilizing sediment and preventing erosion, 

particularly in areas susceptible to tidal forces. Mangroves provide a sustainable solution for 

coastal protection when compared to artificial structures. The research by Dahdouh-Guebas et 

al. (2005) emphasizes the ecological and economic benefits of mangroves as a cost-effective 

and environmentally friendly alternative for coastal defense.     

 

 

     Figure 1. Mangroves along Estuary                                      Figure 2. Heaps of Mangrove 

for timber  

 

Livelihood Support: Mangroves 

Mangroves, often overlooked champions of coastal ecosystems, play a crucial role in 

supporting the livelihoods of millions of people residing in coastal areas. This review explores 



20 
 

the intricate connections between mangroves and human communities, drawing insights from 

key studies and research that highlight the multifaceted ways in which mangroves contribute 

to livelihood support. Mangroves serve as vital nurseries for various fish and crustacean 

species, contributing significantly to fisheries. The pioneering work of Ellison and Stoddart 

(1991) emphasizes the importance of mangrove ecosystems in sustaining fishery resources and 

supporting the livelihoods of coastal communities engaged in fishing. Mangroves are a source 

of both wood and non-wood forest products, serving as a valuable economic resource for local 

communities. The study by Das et al. (1998) underscores the diverse array of products derived 

from mangroves, including timber, firewood, and medicinal plants, which contribute to the 

economic well-being of communities. Mangroves contribute to tourism and recreational 

activities, providing opportunities for sustainable eco-tourism. The research by Cannicci et al. 

(2008) highlights the potential of mangroves as tourist attractions, creating avenues for 

community engagement and additional income sources. Mangroves contribute to traditional 

medicine practices, providing medicinal plants that support local health systems. The work of 

Duke (1992) emphasizes the cultural and medicinal significance of mangroves, showcasing 

their role in traditional knowledge systems and the livelihoods of communities reliant on herbal 

medicine.  

Conclusion: 

In conclusion, the collective efforts of these researchers significantly contribute to the 

burgeoning field of mangrove conservation in India. Their work not only enhances our 

scientific understanding but also informs policies and practices crucial for the sustainable 

future of these invaluable coastal ecosystems. Mangrove conservation in India is not merely an 

ecological imperative; it is an essential component of sustainable development. The 

amalgamation of biodiversity conservation, climate change mitigation, coastal protection, and 

livelihood support underscores the intricate and invaluable role of mangroves in India's 

environmental tapestry. Mangroves stand as ecological powerhouses in the realm of 

biodiversity conservation. As showcased by the referenced studies, these ecosystems not only 

support a myriad of species but also play a pivotal role in the intricate balance of coastal 

ecosystems. A comprehensive understanding of mangroves' biodiversity contributions is 

crucial for informed conservation strategies, ensuring the resilience of these unique habitats in 

the face of environmental challenges. Mangroves, with their unparalleled ability to sequester 

carbon, protect coastlines, and enhance community resilience, stand as frontline warriors in the 

battle against climate change. The referenced studies collectively underscore the critical role 

of mangroves in climate change mitigation and adaptation, advocating for their preservation 

and incorporation into global climate action strategies. Mangroves stand as nature's frontline 

defenders, offering sustainable and effective coastal protection. The referenced studies 

collectively underscore the critical role of mangroves in mitigating erosion, reducing the 

impacts of storm surges, and providing resilient coastal ecosystems. As coastal areas face 

increasing vulnerabilities due to climate change, recognizing and preserving the protective 

services of mangroves becomes imperative for sustainable coastal management. Mangroves, 

often termed the "forests of the tide," emerge as indispensable to the livelihoods of coastal 

communities. The referenced studies collectively underscore the importance of mangroves in 

sustaining fisheries, providing economic resources, supporting tourism, and contributing to 
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traditional medicine. Recognizing the vital link between mangroves and human well-being is 

crucial for informed conservation strategies that balance environmental preservation with the 

needs of local communities. 
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Introduction: 

Tourism has been ingrained in societal structures since time immemorial, evolving from 

an age-old phenomenon into a contemporary social and economic force. In the present day, it 

stands as one of the globe's swiftest growing activities, emerging as a substantial industry with 

the capability to channel considerable exchanges, notably in foreign currencies, toward tourism 

destinations. Tourist destinations are comprehensively categorized based on five key elements: 

Attraction, access, accommodation, amenities and activities, encompassing religious-historical 

sites, wildlife centers, spectacular landscapes, and lake/river locations. The essence of tourism 

lies in individuals engaging in the act of traveling and residing in locations beyond their 

customary environment, driven by the pursuit of pleasure through avenues such as education, 

experiential learning, enrichment, and recreational activities. This paper endeavors to scrutinize 

the historical development of tourist activities in the Kolhapur district of Maharashtra, India. 

Religious tourism has been deeply embedded in societal structures since time 

immemorial, transforming from an ancient phenomenon into a contemporary social and 

economic powerhouse. Today, it stands out as one of the fastest-growing global activities, 

manifesting itself as a significant industry capable of directing substantial exchanges, particularly 

in foreign currencies, towards destinations with religious significance. Destinations for religious 

tourism are systematically classified based on five fundamental elements: Attraction, access, 

accommodation, amenities and activities. These encompass religious-historical sites, wildlife 

centers, breathtaking landscapes, as well as serene lake and river locations. 

 

The essence of religious tourism lies in individuals embarking on journeys to reside in 

locations beyond their customary environment, motivated by the pursuit of spiritual pleasure. 

This involves engagement in activities such as education, experiential learning, enrichment, and 

recreational pursuits. In the context of this exploration, the paper aims to meticulously examine 

the historical evolution of religious tourism activities in the Kolhapur district of Maharashtra, 

India. 

Objectives: 
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1. To analyze the current state of affairs in the established tourist hubs within Kolhapur 

District. 

2. To identify shortcomings and gaps present in the existing tourist centers of Kolhapur 

District. 

3. To assess the untapped potential of the tourist centers within the region. 

4. To propose solutions for addressing challenges encountered by existing tourist centers. 

5. To recommend the establishment of new tourist centers in Kolhapur District, based on 

identified needs and opportunities. 

 

Study Area: 

 
Location of study 
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Data Base” 

This research relies on both Primary and Secondary data sources. The primary data for 

this study predominantly consists of Kolhapur Gazetteer Data and the results obtained from field 

surveys conducted in the Kolhapur district. 

Primary Data: This study primarily hinges on data gathered through direct field work 

employing intensive observation and interviews with local residents. The firsthand information 

collected through these methods serves as a foundational element in our investigation. 

Secondary Data: Complementary to the primary data, secondary data sources 

encompass a range of published reviews, the Kolhapur Gazetteer, census data from India, 

statistical abstracts, and pertinent unpublished records. Additionally, data will be sourced from 

various administrative offices, including Revenue offices at both district and taluka levels. The 

amalgamation of primary and secondary data aims to provide a comprehensive foundation for 

the research analysis. 

 

Tourists Attractions of Kolhapur District: 

 

"Sacred Sites and their Intersection with Tourism:" 

1) Ambabai Temple: 

The Ambabai or Mahalaxmi temple holds paramount significance among the various 

attractions in Kolhapur, earning its distinction as the most crucial site of interest. As the focal 

point of the old town, the city itself is often referred to as 'Daksin Kasi,' with the temple playing 

a pivotal role in shaping this nomenclature. The temple's construction is believed to have 

commenced in the 9th Century A.D. during the Rastrakuta Period, as indicated by archaeological 

findings [H. D. Sankalia and M. G. Dixit; Excavations at Brahmapuri (Kolhapur) 1945.]. Some 

assert that the earliest section of the existing shrine may have been crafted by the early 

Chalukyas (550 A.D. to 660 A.D.), with subsequent enhancements undertaken by the Silahara 

rulers of Kolhapur from the 9th Century A.D. onwards. 

 

The primary structure comprises two stories, constructed using black stone sourced from 

local quarries. The spire and domes of the temple are attributed to a Sankaracarya of Sankesvar, 

although conflicting claims suggest that the temple originally served as a Jain temple dedicated 

to Padmavati. The architectural nuances further fuel this debate, as the spire and domes exhibit a 

stylistic disparity with the carved work below, reminiscent of the twelfth-century Jain temples in 

the Mysore State. The absence of the god Ganapati's image on the lintel, customary in 

Brahmanic temples, and the prevalence of seated cross-legged figures, many unclothed, add 

weight to the argument positing the temple's Jain origins. 

 

Historical accounts by Major Graham shed light on a period of Muslim persecution in the 

fourteenth and fifteenth centuries, during which the image of Ambabai was concealed in a 

private residence. Around 1722 A.D., Sambhaji Maharaj (1712-1760) orchestrated the relocation 
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of the image to its present temple, employing Sidhoji Hindurao Ghorpade from Panhala for this 

purpose [An extent sanad or deed by Sambhaji assigning grants for the expense of the temple, 

states that though under the Bijapur Government (1489-1686) there existed many votaries well 

able to replace the image, Sambhaji Raja has alone the merit of re-establishing it in its ancient 

temple. Bombay Govt. Se. New Series VIII, 317.] The temple, designed in the form of a cross, 

exemplifies the Hemadpanti style, utilizing large mortarless stone blocks. Positioned facing west, 

the main entrance features the nagarkhana or drum chamber on the top, complemented by three 

additional gates to the north, east, and south. 

 

The temple's interior houses the image of Ambabai under the big dome on the east, 

flanked by smaller domes enclosing the images of Mahakali and Mahasarasvati. The main 

structure also includes an entrance mandap, now designated as Garud mandap, and an upper 

storey with a linga directly above the image of Ambabai. Carvings on the exterior display 

polished black stone figures of musicians and dancing apsaras (Yoginis) in niches at regular 

intervals. The overall construction cost, inclusive of the spire and domes added by Sankaracarya, 

is estimated to be immense, with the Garud (Sabha) mandap added during the administration of 

Daji Pandit between 1838 and 1843. 

 

Surrounded by additional shrines dedicated to Dattatraya, Vithoba, Kasi-Visvesvar, Ram, 

and Radha-Krsna, the main temple stands in an open space paved with stone slabs. Two pools of 

holy water, known as the Kasi and Mankarnika, once adorned the northern side of the temple but 

have since been filled up, with the images and stones relocated to the Museum or other locations. 

The temple's management transitioned from the Devasthan Mandal of the District Local Board to 

an individual claiming vahivatdar status in 1950. Subsequently, in 1955, the government 

assumed control, and the temple is currently managed by the district collector with the assistance 

of a small committee. 

 

2) Jotiba: 

 

The Jyotiba Temple, recognized as one of the revered 12 Jyotirlingas, also known as 

Kedarnath and Wadi Ratnagiri, holds significant mythological importance. According to 

mythology, Jotiba played a pivotal role in aiding Mahalaxmi in her battle against demons. 

Establishing his kingdom on this mountain, Jotiba, affiliated with the Nath cult, is believed to be 

the avatar of the fierce deity Bhairav. His birth, occurring in the hands of Vimalmbuja, the wife 

of the sage Pougand, is commemorated on Chaitra Shukla 6. 

 

Jotiba's notable feat involves vanquishing the demon Ratnasur, tormentor of the local 

populace. This triumph led to the village being named Wadi Ratnagiri. However, owing to the 

impracticality of the extended name, the public embraced the simpler term 'Jotiba' as the divine 

appellation, and this name gained widespread recognition. 
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Situated north of Kolhapur, amidst lush green mountains and dark precipices, the temple, 

originally constructed in 1730 by Navajisaya, stands at an elevation of 330 feet above sea level. 

The temple's interior exudes an ancient charm, housing a four-handed idol of Jotiba along with 

additional temples and light towers. A significant annual event occurs on Chaitra Poornima 

(around March-April), marked by a grand fair drawing in hundreds of thousands of devotees, 

each carrying tall bamboo sticks known as SASAN KATHI. The scattering of 'Gulal' during the 

fair transforms the entire mountain into a pink spectacle. 

 

The SASAN KATHI, intricately decorated bamboo sticks, constitute a major attraction 

during the fair. Traditionally, more than 2000 sticks are integral to the fair, and their sequence 

remains a steadfast convention. A vibrant procession featuring the SASAN KATHI takes center 

stage, drawing participation from devotees not only from the local area but also from diverse 

parts of the country and even abroad. Apart from the annual fair, the temple hosts various other 

celebrations, with Sundays being particularly crowded as a preferred visiting day. Devotees from 

the local regions tend to choose other weekdays over Sunday. On full moon days, a Palkhi 

procession, characterized by the ceremonial palanquin, adds to the religious fervor. Adjacent to 

the Jyotiba Temple, on the northern part of the hill, stands the temple of Goddess 'Yamai,' 

believed to be Jotiba's sister. Sundays are considered sacred to Jotiba, attracting a surge of 

devotees. Recent years have witnessed substantial improvements initiated by both the local 

community and the government, including the implementation of the Plaza Garden scheme. 

 

3) Trambole (Temblai): 

   Located to the east of Kolhapur city, approximately three miles from the old city, lies 

the Trambole (Temblai) temple, nestled atop a small hill. The temple is dedicated to Temblai, 

also known as Tryambuli, believed to be the younger sister of Mahalaxmi. According to the 

Karvir or Kolhapur Furan, the temple's origin story dates back 1900 years when Tryambuli, 

following a quarrel with Mahalaxmi, retreated to this hill, positioning herself with her back 

turned towards her elder sister. 

   The legend unfolds with Mahalaxmi defeating the Daitya Kolla in a war between the 

devas and daityas. Seeking revenge, Kolla's son Kamaksa possessed the ability to transform 

beings and objects into sheep through magic. Utilizing this power, he converted Mahalaxmi 

and other deities into sheep. Tryambuli, absent at the time, escaped this fate. Upon learning of 

the situation, she cleverly killed Kamaksa and used his magic wand to restore the transformed 

beings to their original forms. However, during the subsequent celebrations, Tryambuli was 

inadvertently overlooked, leading to a rift. Despite efforts to reconcile, Tryambuli remained 

on the Tryambuli Hill. 

   Every 5th Asvin, a symbolic visit from Ambabai to her sister occurs. A procession 

carries an image of Ambabai with a "Kohala" or pumpkin, reminiscent of an incident in the 
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battle with Kolla. An unmarried girl later cuts the pumpkin to pieces, symbolizing the deity's 

victory over a giant named Kolhapur. The fair that ensues attracts 15,000 to 20,000 attendees, 

featuring offerings of sweets, edibles, toys, and a unique ritual involving a buffalo sacrifice 

every third year or during epidemics. 

   The temple, designed in the old Hemadpanti style, lacks intricate carvings but features 

a mandap in front of the main structure. On the same hill, two additional temples stand—one 

dedicated to Margai and another to Sivaji Maharaj, the latter being a recent construction. The 

picturesque Tryambuli hill offers a windswept landscape with sparse trees, providing a 

panoramic view of the city. Nearby, the Vikramsingh reservoir and its accompanying garden, 

maintained by the Water Works Department, offer a serene evening stroll. The hill also hosts 

the barracks of the former Rajaram Rifles, with the road to Hupari passing between this hill 

and Tryambuli hill. 

4) Kashi Vishveshwar Temple: 

The Kashi Vishveshwar Temple in Kolhapur city predates the compilation of the 

'Karveer-Mahatmya' and is situated within the precincts of 'Ghati-Darvaja,' to the north of the 

Mahalaxmi Temple. The focal point of this sacred site is the 'Pinda,' a round-oblong stone 

known as Kashi Vishveshwar. According to the 'Karveer-Mahatmya,' sages Agasti, 

Lopamudra, King Pralhada, and King Indrasen visited this temple in ancient times. Prior to the 

construction of the present temple, the site housed two holy tanks—Kashi and Mani Kamika. 

Currently, Mani Kamika has been completely drained, and in its place, the corporation 

established a garden known as Mahalaxmi Udyana in 1962, although the current state of the 

Kund is lamentably poor. 

Within the temple complex, an ancient cave designed for meditation is said to be 

located in the outer small Mandap. The entrance part of the temple features idols of Ganapati, 

Tulsi, and others. Adjacent to the main temple is a smaller shrine dedicated to Jotiba. The 

origin of this temple is believed to date back to 6-7 AD, with subsequent extensions carried 

out by King Gandvadix. Noteworthy structures such as Ghati Darwaja, Karti Swami, Shesha 

Varma, and Navagraha Mandir also belong to the same historical period. The rich historical 

tapestry of the Kashi Vishveshwar Temple unfolds through its ancient artifacts, meditative 

spaces, and the remnants of holy tanks that once graced its surroundings. 

6) Bahuhali: 

Established in 1935, the Celibacy Resort holds historical significance, deriving its 

name from the revered sage Bahubali, who engaged in meditation at this site approximately 

300 years prior. The premises house the tomb of the sage, and owing to the guidance of 

Gurudeo 108 Samant Bhadra Maharaj, numerous resorts and educational institutions were 

erected on this sacred ground nearly 75 years ago. 

Dominating the landscape is the awe-inspiring 850cms high, white-colored idol of 

Bhagawan Bahubali, depicted in the Khadgasana posture. This pilgrimage site is steeped in 
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the ascetic traditions, serving as the sacred land where many ascetics have undertaken rigorous 

penance. Over three and a half centuries ago, the venerable Digambar Acharya 

Samantabhadraji Maharaj Saheb embarked on an intense practice of penance on this very hill. 

The antiquity of the hill is complemented by a recent installation of a new idol under 

the auspices of His Holiness, enhancing the spiritual ambiance of the temple. Within the 

enclosed space of this sacred haven, intricately crafted replicas of Siddhakshetras and a 

Samovasaran contribute to the temple's allure. Notably, the hill accommodates both a 

Shvetambar temple and a Digambar temple, symbolizing the harmonious coexistence of 

diverse religious traditions. 

Nestled amidst hills and forests, this temple stands as a testament to beauty and 

delight. The splendid entrance adorned with two elephants accentuates the magnificence of the 

Bahubali idol. The construction of the Samovasaran showcases exquisite artistic skill, 

reflecting a rich tapestry of devotion. Devotees find solace and joy in the heartwarming 

ambiance of this temple, where the spirit of devotion flourishes. 

7) Katyani Devi: 

Kolhapur's distinctive cultural tapestry is intricately woven with the presence of 

ancient temples, and among them, the Katyani Devi Temple stands as a testament to the city's 

rich heritage. In the past, a strategic placement of deities encircled the central Mahalaxmi, 

each serving as a protective entity—Siddha Batukeshwar in the east, Tryamboli in the west, a 

jyotirling in the north, and Katyayani in the south. The significance of Katyayani is 

underscored in the 'Karveer-Mahatmya,' an ancient text referencing this revered deity. 

Legend unfolds with the ancient Demon Kolhasur deploying Demon Raktabeej for the 

safeguarding of the region. In response, Mahalaxmi waged war against Kolhasur, dispatching 

Bhairava to subdue Raktabeej. However, upon striking Raktabeej, a multitude of demons 

sprang forth from his spilled blood, rendering Bhairava powerless. In a strategic move, 

Mahalaxmi swiftly sent Katyayani into action. Creating an 'Amrut Kund' (Nectar tank), she 

confined illusory demons born from the blood, revitalizing Bhairava's forces. With this 

renewed strength, Katyayani triumphed over Raktabeej, unraveling the mythological narrative. 

Historical records reveal that notable figures such as Chhatrapati Shahu, Rajaram, and 

Akkasaheb Maharaj frequented the temple during hunting campaigns. For the weary denizens 

of Kolhapur, this temple serves as a respite from the monotony of daily life, offering a tranquil 

sanctuary amid the vibrant cultural landscape. The Katyani Devi Temple, with its 

mythological resonance and historical patronage, continues to be a cherished cultural 

landmark in the tapestry of Kolhapur's cultural and religious heritage. 

8)Khidrapur: 

Khidrapur (Shirol T.; 16° 40' N; 74° 35' E; p. 1,409), lies oh the Krsna about  

Khidrapur, situated at coordinates 16° 40' N and 74° 35' E, unfolds its charm on the banks of the 

Krishna River, approximately twelve miles southeast of Shirol and eight miles south of 
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Jaisingpur railway station along the Miraj-Kolhapur meter gauge line. The village's foremost 

attraction is the Kopesvar temple, centrally positioned and boasting dimensions of 103½' x 65' x 

52' up to the apex of its dome. Crafted from intricately carved black stone, the temple's dome is 

adorned with stucco detailing. Enhancing the main edifice are two elaborately sculpted mandaps 

or vestibules. Within the vestibule, a captivating arrangement unfolds with two concentric 

squares—twenty pillars in the outer ring and twelve in the inner, each exquisitely adorned. 

Adjacent to the temple stands the Svarga Mandap (Heavenly Hall), an open-roofed circular 

structure designed in the fashion of a twenty-rayed star, featuring four entrances within its plan. 

Surrounding the structure, a low screen wall accommodates thirty-six short pillars, while inside, 

a circle of twelve columns adds to the architectural allure. Further afield, a nagarkhana (drum-

chamber) contributes to the site's cultural richness. 

The temple's outer walls, akin to the Nilanga Hemadpanti temple, exhibit a distinct break 

at oblique angles. Adjacent to the south door, a Devgiri Yadav inscription by Sinhadev in 

Devnagari, dated sak 1135 (A.D. 1213), endows the village of Khandalesvar in Miraj for the 

worship of Kopesvar. Noteworthy is the presence of a smaller Jain temple, featuring a vestibule 

measuring twenty-one feet square inside, complete with a modest antechamber and shrine. The 

exterior wall of the shrine adheres to the star-shaped Hemadpanti plan, constructed from black 

stone with intricately carved pillars in the hall. Adding to the cultural landscape, the priests of 

Kopesvar are granted rent-free land valued at Rs. 109-6-0 annually. The allure of Khidrapur 

extends beyond its architectural marvels, drawing an annual gathering of about 3,000 people 

during the Magh fair in January-February. 

 

8)Kaneri math: (Shiva’s holy place) 

Kaneri Math, identified as Shiva's sacred abode, stands quietly amidst the tranquility, 

away from the bustling limelight yet remarkably active. Located merely a mile from Kolhapur, 

historical narratives recount the installation of the Shiva-Pindi in the 14th century by a Lingayat 

priest atop a lofty hill, embraced by the enchanting embrace of natural beauty. The original 

temple, constructed in the Hemadpanti style, underwent significant development about 500 years 

ago, spearheaded by the Lingayat Priest Kadsiddheshwar. A profound testament to this spiritual 

haven is a 125-foot deep well that graces its surroundings. 

Kaneri Math has garnered historical significance, with visits and donations from the 

esteemed Shivaji and Sambhaji Maharaja, signifying its cultural and regal relevance. 

Additionally, a tomb dedicated to the revered Muslim priest Mirasaheb, an ardent devotee of 

Lord Shiva, finds its place on this hill, akin to its counterpart in Miraj, and is revered with equal 

devotion. 

The spiritual magnetism of Kaneri Math intensifies during the auspicious occasion of 

Shivaratri, drawing in tens of thousands of devotees from the states of Maharashtra and 

Karnataka. Their collective offerings during this sacred celebration contribute to the varied 

initiatives undertaken by the Kadsiddheswar Institute, which endeavors to materialize numerous 

developmental plans. Noteworthy among these is the erection of a 42-foot tall idol of Shiva, 
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from which sanctified water is dispensed through the graceful conduit of an elephant's trunk, 

creating a unique and divine experience for the worshippers. 

Accessibility to this sacred site is facilitated by a well-established bus service connecting 

it to Kolhapur. The confluence of historical resonance, religious veneration, and the serene 

natural backdrop renders Kaneri Math an indispensable destination for spiritual seekers and 

tourists alike. In its unassuming serenity, this spot unfolds a narrative of devotion, history, and 

cultural amalgamation, beckoning visitors to partake in an enriching and worthwhile experience. 

 

9)Ramtirth, Ajara: 

Nestled within the Ajara taluka, Ramtirth in Kohlapur is a picturesque haven 

encompassing ancient temples, a meandering river, time-honored coffee plantations, and a 

flourishing orchard. This locale exudes a captivating charm, blending elements of history and 

nature seamlessly. 

 

Legend has it that the nomenclature of Ramtirth is rooted in the belief that Lord Rama, 

during his period of vanvaas or exile in the forest, sought refuge in this very place. The 

significance of this legend adds a layer of cultural and mythological richness to the site, elevating 

its appeal beyond its physical beauty. 

 

What distinguishes Ramtirth is not only its historical associations but also its remarkable 

natural allure. The landscape is adorned with ancient temples, contributing to the cultural 

tapestry of the region. The presence of a meandering river adds a tranquil touch, enhancing the 

serene ambiance that envelops the entire area. The old coffee plantations, steeped in history, 

stand as a testament to the region's agricultural heritage, while the flourishing orchard adds a 

touch of vibrancy to the surroundings. 

 

The blend of these elements creates a unique and unforgettable experience for visitors, 

making Ramtirth a sought-after destination for those seeking both historical enrichment and 

natural serenity. Its reputation as a scenic picnic spot is well-deserved, offering a respite from the 

hustle and bustle of everyday life. Ramtirth, with its ancient roots and breathtaking beauty, 

stands as a testament to the harmonious coexistence of history and nature in the realm of tourism 

in Kohlapur. 

 

10) Binkhambi Ganapati 

Nestled at the intersection of Mahadvar Road, the Binkhambi Ganapati Temple 

unfolds its architectural allure through two distinct segments—the inner sanctum and the 

frontal mandap. A distinctive characteristic of this temple is the absence of pillars supporting 

the ceiling, earning it the moniker 'Binkhambi,' signifying a pillar-less design. 
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The mandap, a square chamber measuring approximately 25' x 25', stands as a 

testament to architectural finesse, with no reliance on pillars for structural support. The inner 

sanctum is crowned by the customary tower adorned with a Kalas. Within, the divine presence 

of Lord Ganapati is manifested in a stone idol embellished with the application of Shendur. 

Historically referred to as Josirao's Ganapati, the nomenclature possibly stems from the 

Josirao family's historical custodianship of the temple. Over time, the temple has become a 

beacon of cultural and religious significance, drawing devotees and visitors alike to witness its 

unique architectural composition and spiritual ambiance. 

The strategic location at Mahadvar Road adds to the accessibility and prominence of 

the temple, making it a notable landmark within the cultural tapestry of Kolhapur. As a 

testament to the ingenuity of its design, the Binkhambi Ganapati Temple invites exploration 

and contemplation, providing a sacred space for spiritual reflection amidst its pillar-less 

marvel. 

11)Bramheahwar Temple 

Bramhesvar temple: This temple is near Varuntirth. It is like the Ambabai temple in 

construction but the spire or tower is missing. The temple is also half buried under the ground 

and presents a desolate appearance. It has a small original mandap in front and a big recent 

mandap of corrugated sheets. Inside the shrine there is a linga below the level of the ground 

and in the mandap there is a Nandi. 

12)Khol Khandoba 

The Khol Khandoba is a temple near the Burud Galli. From the outside one sees a big 

dome like that of a mosque. One has to go down about 20 to 25 feet. into the temple to reach 

the deity. The deity in the temple is the Linga. The temple is said to be ancient and the 

habitation round about is said to be even older than the habitation round the Mahalaxmi 

temple. The temple is not, however, in its original shape. It appears to have been partially 

demolished by an earthquake and have been rebuilt at a later date. The structure is rough and 

is without any embelishments. 

13) Phirangai Mandir 

Phirangai Mandir: The temple of Phirangai or Pratyangiras a favourite goddess of the 

lower classes, is near Varuntirth. This goddess receives offerings of flour, salt, turmeric, and 

oil and she is supposed to have the power of curing children suffering from itch. Formerly 

buffaloes were offered but now goats have taken the place of buffaloes. 

The temple is simple. It is of slightly rough stones without any carvings or decorations. It 

appears to be a very old temple and perhaps it existed even before the Mahalaxmi temple was 

built because this habitation is said to have been prior to the habitation round the Mahalaxmi 

temple. It is now falling into a state of disrepair. 
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14) Radhakrishna Mandir. 

Radhakrsna Mandir: This is an old temple near the Padmala or old race course. The 

temple is small and simple in style with a spire in the usual way. The idols are of white 

marble. There is an image of Krsna playing on the flute and an image of Radha standing 

beside him. There is a small cow in between and a small figure on the left hand possibly of 

another cowherd. These figures face north on the left hand side and facing west is the figure of 

another woman, possibly a Gopi. 

The period of the temple is not known. But in 1857, some of the mutineers are said to 

have taken refuge here. This shows that the temple is an old one. 

There is a mandap in front of the temple of fairly recent construction. Round the 

temple are hutments which were formerly used as stables for race horses. Now some people 

live in these buildings. 

15) Sheshashayee temple. 

Sesasayi temple: This temple is in the Subhas Cauk. The temple itself is of recent 

construction but the image of Visnu sitting on the coils of Sesa is an ancient one. It was found 

in the moat round the city wall south of Ravivar Vesa, and has been removed from there and 

installed at the present place during the reign of Sahu Maharaj. The image is carved in black 

stone and shows Visnu reclining on the coils of the serpent who has spread its many headed 

hood on him and a ' Das' and a ' Dasi' are pressing Visnu's feet. The work is exquisitely 

executed and is very interesting. The whole figure is about 10 to 12 feet in length. 

16) Vithoba Mandir. 

Vithoba Mandir: The temple of Vithoba, which was probably built about the same time 

as Ambabai temple, lies south-east near the Subhas, Cauk. A large space encloses five temples 

with a rest-house large enough for several hundred travellers. The chief temple of Vithoba to 

the right is built of stone and is similar in style to the great temple of Ambabai. In front of this 

temple, there is a double-storeyed wooden mandap which is of fairly recent construction. 

Another old temple to the left dedicated to Visvesvar is similar in style to Vithoba's temple. 

The entrance is grand and has spacious rooms on the top. On the bright elevenths of Asadh or 

June-July and Kartik or October-November fairs are held in honour of the god Vithoba when 

flowers and leaves of the bel or Aegle marmelos and the tulsi or basil plant are offered. The 

rooms on the entrance as well as the two buildings on either side of the entrance are now used 

by a school. Except the temple of Vithoba the other temples appear to be slightly neglected 

and signs of disrepair are visible in some of them. 

17) Jain Mandir. 

In Laxmipuri, near the Padma Talkies there is a temple of Munisuvrat, the 20th 

Tirthahkar of the Jains. Although the mandir was-built in 1947, it is a fine example of an 

attempt to build in the old Indian style of architecture. The mandir is modelled on the lines of 
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the old Jain mandirs and reminds one of the Jain mandirs at Abu. There are beautiful carvings 

both inside and outside the temple. The image of Munisuvrat is installed in the inner temple. 

There are also images of other Tirthahkars in marble, in the temple. Next to the inner temple 

there is a mandap. The mandir was built at a cost of Rs. 1,25,000. 

18) Jain Swami Math. 

Jain Swami Math.-This math is in Sukravar Peth a short distance from the Sukravar 

Dharmasala. The math is very old. The main gate or Nagarkhana, is very beautiful and is 

similar to the nagarkhana of the old Palace. It is, however, surmounted by a number of four-

pillared towers. The main arched gateway is very beautiful. This nagarkhana or gate was built 

80 years ago by Mathadhipati Laxmisen Maharaj at a cost of Rs. 61,000. It is built of black 

stone and is 65 ft. in height. 

At present there is only an open space beyond the gate, except for a small structure at 

right angles to the main gate and joined to it. The old math building appears to have been 

destroyed and the upper storeys of the main gate and the other structure are at present being 

used as math. 

19) Shankaracharya Math. 

Sahkaracarya Math.-This math is in Sukravar Peth on the way to the Pancaganga 

Ghat. It is an old two storeyed structure without any embellishments or architectural points. It 

is, however, very old. The building is occupied by Sankaracarya of Sankesvar. Although 

formerly it was a part of the Sankesvar Math, the link was broken about 50 years ago and now 

the Kolhapur math is known as Karvir Pitha. 

20) Babujamal Darga. 

Babujamal Darga.-The Babujamal Darga is behind Saraswati Cinema theatre within a 

short distance of the Ambabal temple. This darga appears to have been built when the 

Muslims first conquered Kolhapur. 

There is a big gate leading into the draga grounds. The top of the gate has, however, 

been removed. This gate was built in 1909 according to a tablet fixed there. The darga has a 

fairly extensive area with a garden and subsidiary building. The main darga stands in the 

middle of the ground. It is a typical Muslim structure with a big dome and four small domes at 

the four corners. The darga seems to have been built with stones of Hindu temples because 

the image of Ganapati appears on the lintel of the door. It is white washed. 

This Darga is the most important Muslim shrine in the city. Many Hindus also go there 

for worship. 

Conclusion: 

We can experience magical agglomeration of History, Nature, Spirituality, and Culture 

all at one place. Facilities of comfortable accommodation, good network of air and road 
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transportation, well convergent guides, etc. will help speedy development of tourism in this 

district. Accessibility, amenities, accommodation, climate, attractive sites are the main aspects 

studied in this research work. 
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Abstract: 

R. K. Narayan's storytelling delves into more than just the tragedy of one person's 

unfulfilled dreams; it also prompts a thorough examination of the societal forces that lead to 

such outcomes. The narrative serves as a compelling testament to the fragile equilibrium 

between aspirations and the real world, encouraging readers to recognize the toll of societal 

judgments on individuals and emphasizing the need to cultivate compassion in the presence 

of diversity. 

Key words: Societal judgments, dreams and reality, pathos, innocence and vulnerability 

---------------------------------------------------------------------------------------------------------------- 

Rasipuram Krishnaswami Iyer Narayanaswami (10 October 1906 – 13 May 2001), 

widely recognized as R. K. Narayan, was an acclaimed Indian writer and novelist celebrated 

for his literary contributions set in the fictitious South Indian town of Malgudi. Alongside 

Mulk Raj Anand and Raja Rao, he held a prominent position among the early authors of 

Indian literature in English. 

Graham Greene, a mentor and close associate of Narayan, played a crucial role in 

securing publishers for Narayan's initial four books, which included the semi-

autobiographical trilogy comprising "Swami and Friends," "The Bachelor of Arts," and "The 

English Teacher." The fictional realm of Malgudi made its debut in "Swami and Friends." 

Noteworthy works such as "The Financial Expert," lauded as one of the most innovative 

pieces of 1951, and "The Guide," a recipient of the Sahitya Academy Award and later 

adapted into a film (earning a Filmfare Award for Best Film) and a Broadway production, 

added to Narayan's literary acclaim. 

Narayan's narrative prowess lies in his exploration of the social milieu and the 

everyday existence of his characters. Drawing comparisons to William Faulkner, who 

similarly crafted a fictional town to delve into the vibrancy of ordinary life with humor and 

compassion, Narayan's short stories have been likened to those of Guy de Maupassant due to 

his adeptness at condensing a narrative. 

Over a prolific career spanning six decades, Narayan garnered numerous accolades, 

including the AC Benson Medal from the Royal Society of Literature, the prestigious Padma 

Vibhushan and Padma Bhushan, India's second and third highest civilian honors, and the 

Sahitya Akademi Fellowship in 1994, the highest recognition from India's National Academy 
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of Letters. In addition, he received a nomination to the Rajya Sabha, the upper house of the 

Indian Parliament. 

Dasi the Bridegroom, featured in R. K. Narayan's 'An Astrologer's Day and Other 

Stories' published in 1947 unfolds with dramatic narration in a clear and lucid style. The 

narrative subtly explores the profound gap that consistently exists between illusion and 

reality. What elevates the story's success is its adept fusion of humour and pathos, seamlessly 

interweaving smiles and tears. 

The central theme of "Dasi the Bridegroom" revolves around the intricate interplay 

between the dreams harboured by the protagonist, Dasi, societal expectations imposed upon 

him, and the stark reality of unfulfilled desires. R.K. Narayan, through his nuanced 

storytelling, weaves a narrative that reflects the universal struggle of individuals caught 

between their aspirations and the constraints imposed by society. 

The narrator portrays the character of Dasi with his dreams. His romantic desires are 

narrated by the writer in a very acute manner.  Dasi, an uncouth and simple man, dreams of 

marriage and companionship. His romantic longing is a universal theme that resonates with 

readers, as it represents the basic human desire for love and connection. His dreamy character 

motivated him to imagine marriage. Dasi's vivid descriptions of his prospective bride and his 

anticipation of marriage illustrate the depth of his dreams. These dreams become a driving 

force, giving him purpose and hope. 

On the contrary, there is the harsh and stark reality of society. The storey teller has 

done his job of caricaturing the marginalization and ridiculing nature of society.  Dasi's 

physical appearance and speech make him a target for societal mockery. The Extension 

residents, including children and adults, subject him to ridicule, emphasizing the harsh reality 

of societal expectations and norms. The central character is often pressured to believe and 

conform to his imaginary wedding and wife. Dasi's participation in conversations about his 

marriage underlines the societal pressure to conform to traditional norms. The Extension 

residents, consciously or unconsciously, impose expectations on him, reinforcing the societal 

construct of marriage as a normative milestone. 

The writer of the present story is successful in portraying the harsh reality of life and 

the unfulfilled desires of mankind. He has skilfully narrated the discrepancy between dream 

and Reality. The narrative skilfully portrays the stark contrast between Dasi's dreams of 

marital bliss and the harsh reality of his unfulfilled desires. The gap between his romantic 

imagination and the practical challenges he faces is a poignant commentary on the fragility of 

dreams. The emotional impact crumbled the leading character of the story. Dasi's emotional 

response to the rejection by Bamini Bai, the film star, highlights the profound impact of 

unattainable dreams on an individual's psyche. His descent into madness becomes a tragic 

consequence of societal cruelty and shattered dreams. 
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The central theme of dreams, societal expectations, and unfulfilled desires transcends 

cultural boundaries, making "Dasi the Bridegroom" a universally relatable narrative. Readers 

can empathize with the human condition depicted in the story, recognizing similar struggles 

in their own lives or the lives of those around them. 

In essence, the central theme of "Dasi the Bridegroom" serves as a poignant 

exploration of the complexities inherent in the human experience. Through Dasi's character, 

R.K. Narayan invites readers to reflect on the impact of societal norms on individual 

aspirations and the often heart-wrenching consequences of dreams left unfulfilled. The story 

prompts contemplation on empathy, understanding, and the delicate balance between societal 

expectations and personal fulfilment. 

Although the story is narrated in the third person, it adopts an observational 

perspective that closely follows Dasi's life and experiences. This narrative choice allows 

readers to witness the events from an external viewpoint while still gaining insight into Dasi's 

thoughts and emotions. The third-person perspective maintains a certain level of objectivity, 

allowing the narrator to present the events without being influenced by Dasi's subjective 

experience. This technique contributes to a more comprehensive understanding of the 

characters and their interactions. The dialogues in the story demand thoughtful consideration 

and play a significant role in shaping its narrative.   

Dialogue is a central element in the story, serving as a tool to reveal the characters' 

personalities, especially Dasi's simplicity and the attitudes of the Extension residents. 

Through conversations, readers gain insight into Dasi's limited speech, innocence, and 

unwavering commitment to his dreams. The dialogue captures the societal attitudes toward 

Dasi, as seen in the interactions with the Extension residents. The mockery, jokes, and 

questions directed at Dasi highlight the collective mind-set and prejudices of the community. 

The narrative employs flashbacks to delve into Dasi's routine and the longstanding 

nature of his unfulfilled desires. This technique provides context to Dasi's character, allowing 

readers to understand the routine nature of his life and the persistence of his dreams over an 

extended period. By incorporating flashbacks, the author creates a connection between the 

readers and Dasi's struggles. Understanding the routine of drawing water, chopping wood, 

and tending to the garden establishes a backdrop that accentuates the monotony and 

challenges in Dasi's life, fostering empathy among readers. Flashbacks contribute to the 

emotional impact of the story. Dasi's long-standing commitment to his dreams, despite 

societal ridicule, becomes more poignant as readers witness the repetitive nature of his daily 

life. 

In "Dasi the Bridegroom," the narrative techniques employed by R.K. Narayan 

contribute to the depth and emotional resonance of the story. The observer's perspective, 

dialogue-driven character exploration, and strategic use of flashbacks collectively create a 

narrative that not only captures the essence of Dasi's experiences but also invites readers to 

reflect on the broader themes of societal expectations and unfulfilled desires. 
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The writer has employed a few symbols in the story.  Dasi's mat serves as a powerful 

symbol throughout the story. It represents his only possession, emphasizing his humble and 

solitary existence. The mat becomes a tangible reflection of Dasi's simple life, devoid of 

material wealth or extravagance. The mat also functions as Dasi's place of solace. In a world 

where he faces mockery and societal ridicule, the mat becomes a symbolic refuge. It is a 

physical space where he can retreat, contemplate, and find comfort, highlighting the contrast 

between his inner world and the external challenges he faces. 

The Trunk Road serves as a metaphor for the journey of life and, more specifically, 

Dasi's journey. It represents the path that he envisions leading to his dreams and desires. The 

road becomes a symbol of hope and aspiration as Dasi waits along its course, anticipating the 

fulfilment of his romantic fantasies. The Trunk Road also introduces an element of ambiguity 

and challenges. Dasi's wait along the road symbolizes the uncertainties and obstacles that one 

encounters on the journey towards one's dreams. The road becomes both a literal and 

figurative representation of the struggles inherent in pursuing one's aspirations. 

The electric lamp is a symbol that represents the harsh reality that shatters Dasi's 

romantic illusions. When Dasi stands under the lamp in Bamini Bai's house, it illuminates not 

only his physical presence but also the stark contrast between his dreams and the reality of 

rejection. The harsh light exposes the truth, symbolizing the abrupt confrontation with an 

unattainable fantasy. The electric lamp introduces a dichotomy between light and darkness. 

While Dasi's dreams may have been illuminated by the romantic ideals he harboured, the 

harsh reality, represented by the lamp, casts shadows on those dreams. It underscores the 

theme of shattered illusions and the inevitability of facing the truth. 

These symbols and images in "Dasi the Bridegroom" contribute to the depth of the 

narrative by adding layers of meaning and metaphor. Dasi's mat, the Trunk Road, and the 

electric lamp provide a rich tapestry that enhances the exploration of themes such as solitude, 

aspiration, and the clash between romantic ideals and the harshness of reality. 

The main character of the story is Dasi. He is portrayed as an uncouth man with a 

narrow tapering head, bulging eyes, and a fat neck. His substantial physique, defined by 

robust muscles, juxtaposes with his restricted capacity for articulate speech, notable for 

gurgling and lisping. 

The character of Dasi can be considered a specimen of social marginalization. Dasi's 

social status is a key aspect of his character. Despite his physical strength, he is socially 

marginalized and subject to ridicule from Extension residents. His inability to clearly 

articulate his age further complements to the mystery surrounding him. Dasi's character is 

defined by his deep yearning for love and companionship. His dreams of marriage and 

romantic aspirations form the emotional core of the narrative, eliciting empathy from readers. 

Dasi's innocence is evident in his straightforward and uncomplicated nature. He treats 

everyone seriously, showing resilience in the face of societal mockery. His lack of awareness 

regarding the jokes made at his expense highlights his simplicity. 
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The character of Bamini Bai, a film star from Madras, catalyses the unfolding events 

in the Extension. Her arrival triggers Dasi's infatuation and sets in motion a series of events 

that lead to both tragedy and societal ridicule. Bamini Bai represents Dasi's unattainable 

dreams. Her status as a film star embodies a distant and unachievable fantasy for Dasi. The 

stark contrast between his romantic imagination and the harsh reality of rejection contributes 

to the story's emotional depth. Bamini Bai's character is explored primarily through Dasi's 

perspective, and her role in the narrative is more symbolic than fully developed. Her rejection 

becomes a pivotal moment in Dasi's life, shaping the story's trajectory. 

The Extension residents, including children and adults, collectively form a backdrop 

that represents societal norms and expectations. Their curiosity about Dasi's personal life and 

their tendency to mock him underscore prevailing attitudes toward those perceived as 

different. While some Extension residents display curiosity about Dasi's marriage and engage 

in light-hearted banter, others exhibit cruelty by taunting and making jokes at his expense. 

This dynamic reflects the spectrum of societal attitudes towards individuals who deviate from 

perceived norms. Though individually minor, the Extension residents collectively contribute 

to the story's atmosphere and play a crucial role in shaping Dasi's experiences. Their 

interactions with Dasi highlight the broader societal context in which the narrative unfolds. 

In "Dasi the Bridegroom," R.K. Narayan masterfully crafts characters that serve both 

individual and symbolic roles. Dasi's character elicits empathy as a representation of the 

marginalized seeking love, while Bamini Bai symbolizes unattainable dreams. The Extension 

residents, though minor, collectively contribute to the societal backdrop, enhancing the 

narrative's exploration of human relationships and the consequences of societal judgments. 

R.K. Narayan's characterization of Dasi is a masterful exploration of innocence and 

vulnerability. Dasi's physical appearance, speech limitations, and simple lifestyle evoke 

empathy from readers. The portrayal of his unwavering commitment to love and marriage, 

despite societal mockery, paints a poignant picture of a character who is both endearing and 

tragically misunderstood. Dasi's inability to articulate his age or express himself fluently adds 

to his charm and innocence. His communication challenges become a vehicle for readers to 

connect with him on a deeper emotional level. Through limited dialogue, Narayan crafts a 

character whose strength lies not in words but in the purity of his emotions. 

The narrative serves as a subtle critique of societal norms and attitudes. Dasi, as a 

socially marginalized individual, becomes a lens through which Narayan examines the 

cruelty and indifference of a community towards those perceived as different. The Extension 

residents, representing society, mock Dasi, revealing the prejudices ingrained in societal 

expectations surrounding marriage, appearance, and communication. 

The story underscores how collective behaviour can perpetuate societal norms and 

reinforce discrimination. The Extension residents collectively contribute to Dasi's isolation 

through mockery and jokes, reflecting the power dynamics within communities and the 

impact of societal judgment on individual lives. 
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Dasi's emotional turmoil is depicted with sensitivity and nuance. The narrative delves 

into his psyche, revealing the profound impact of rejection on his mental well-being. The 

juxtaposition of his dreams and the harsh reality of rejection adds layers to his character, 

making the psychological exploration a central element of the story. 

Dasi's eventual breakdown and descent into madness provide a glimpse into the 

fragility of the human mind when faced with unrelenting societal pressure. Narayan portrays 

the psychological toll of societal cruelty, prompting readers to reflect on the consequences of 

collective indifference and the limits of an individual's resilience. 

In conclusion, "Dasi the Bridegroom" stands as a literary gem that combines skilful 

characterization, incisive social commentary, and profound psychological insight. R.K. 

Narayan's storytelling prowess lies in his ability to create a character whose innocence and 

vulnerability resonate with readers, while simultaneously using Dasi's story to critique 

societal norms and explore the intricacies of the human psyche. The narrative transcends its 

specific cultural context, offering universal themes that prompt reflection on empathy, 

societal expectations, and the impact of collective behaviour on individual lives. 

The moral of "Dasi the Bridegroom" lies in its exploration of the consequences of 

societal mockery and the profound impact of unattainable dreams on an individual's psyche. 

The narrative serves as a poignant commentary on human nature, empathy, and the 

repercussions of societal cruelty. The story vividly portrays the detrimental effects of societal 

mockery on Dasi, the protagonist. Dasi, a socially marginalized individual, becomes the 

target of jokes and ridicule from the Extension residents. The persistent teasing and taunting 

contribute to Dasi's isolation, highlighting the real-world consequences of societal 

indifference and cruelty. 

Dasi's unattainable dreams, particularly his romantic aspirations, become a driving 

force in the narrative. The stark contrast between his dreams and the harsh reality of rejection 

by Bamini Bai, the film star, serves as a cautionary tale about the emotional toll of unfulfilled 

desires. The story underscores the psychological distress that can result from the clash 

between romantic ideals and the often unforgiving reality. 

The narrative functions as a commentary on human nature, revealing the tendencies of 

individuals and communities to mock those who deviate from societal norms. The Extension 

residents, representing broader society, exhibit a range of attitudes from curiosity to cruelty. 

This commentary prompts readers to reflect on the inherent biases and judgments present in 

human interactions, encouraging a critical examination of collective behaviour. 

The story serves as a call for empathy and understanding. Dasi's character, with his 

innocence and vulnerability, becomes a symbol of the marginalized and misunderstood. 

Through his experiences, the narrative encourages readers to empathize with individuals who 

face societal ridicule, challenging them to look beyond appearances and appreciate the 

humanity in each person. 
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The ultimate consequence of societal cruelty is depicted in Dasi's descent into 

madness. The story suggests that the relentless mockery and rejection take a severe toll on his 

mental well-being, highlighting the potential for long-lasting and devastating effects of 

societal cruelty on an individual's psyche. 

In summary, the moral of "Dasi the Bridegroom" underscores the importance of 

empathy, warns against the consequences of societal mockery, and prompts readers to reflect 

on the delicate balance between individual dreams and societal expectations. The narrative 

serves as a poignant reminder of the impact that collective attitudes can have on individuals, 

urging society to cultivate understanding and compassion in the face of difference. 

The conclusion of "Dasi the Bridegroom" marks a poignant and tragic resolution, 

highlighting the devastating impact of unfulfilled desires and the relentless pressure of 

societal ridicule on the protagonist, Dasi. R.K. Narayan's masterful storytelling crafts a 

conclusion that prompts reflection on the human condition, societal expectations, and the 

consequences of unrelenting social pressure. 

The story concludes with Dasi's descent into madness, a heartbreaking outcome that 

symbolizes the culmination of his emotional turmoil. The rejection by Bamini Bai, the film 

star, and the incessant societal mockery take a severe toll on Dasi's mental well-being. His 

descent into madness becomes a tragic manifestation of the psychological impact of 

unattainable dreams and societal cruelty. Dasi's madness serves as a symbolic representation 

of the shattered dreams and the overwhelming psychological distress he experiences. It 

underscores the profound consequences of societal indifference and the toll that unrelenting 

social pressure can take on an individual's psyche. 

The conclusion prompts readers to reflect on the broader human condition. Dasi's 

story becomes a lens through which the complexities of human emotions and vulnerabilities 

are explored. The narrative suggests that the human psyche is susceptible to the harsh 

realities of rejection and mockery, emphasizing the fragility of individuals when faced with 

societal judgment. 

The story's conclusion serves as a commentary on societal expectations and their 

potential consequences. Dasi's breakdown highlights the destructive nature of societal norms 

that marginalize and mock individuals who deviate from perceived standards. The Extension 

community, with its collective attitudes, becomes a microcosm reflecting the broader societal 

tendencies to ostracize those who are different. 

The conclusion prompts introspection into the complexities of human relationships. 

Dasi's story challenges readers to reconsider their attitudes and behaviours towards 

individuals who may be marginalized or perceived as different. It underscores the importance 

of empathy and understanding in navigating the intricacies of societal interactions. 
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In essence, the conclusion of "Dasi the Bridegroom" leaves readers with a deep sense 

of empathy and contemplation.  The narrative concludes with the poignant line, ‘He was then 

sent (with a warder) to the main gate where he stood for a whole hour looking down the road 

for the coming of his bride.’ (43) This evokes a profound sense of Dasi as a casualty of 

societal cruelty, eliciting feelings of pathos and sympathy. Simultaneously, the lingering ray 

of hope is embodied in his patient wait and aspiration for a brighter future. Narayan's 

narrative not only explores the tragedy of an individual's shattered dreams but also invites a 

critical examination of the societal dynamics that contribute to such outcomes. The story 

stands as a powerful testament to the delicate balance between dreams and reality, urging 

readers to acknowledge the human cost of societal judgments and the importance of fostering 

compassion in the face of difference.  
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वाचनाभिरुची - एक भवचार 

प्रा. डॉ. एकनाथ आळवेकर, प्रा. स्वप्नील बुचडे   

वििेकानंद कॉलेज, कोल्हापरू (स्िायत्त) 

------------------------------------------------------------------------------------------------ 

▪ गोषवारा : 

      'िाचनाविरुची : एक विचार' या वनबंधातनू िाचनाविरुची म्हणज ेकाय ह ेसमजािनू घेण्याचा प्रयत्न केल्यानतंर 

िाचनाची परंपरा काय होती ह ेसमजािनू सांवितले आह.े िाचनसंस्कृती िवृधंित होण्यासाठी मदत व्हािी या अनुषंिान े

िाचनसंस्कृतीच्या अिािाची कारणे शोधण्याचा प्रयत्न केला आह.े तसेच िाचनसंस्कार, िाचन आचार संवहता  काय 

असािी ह ेसांवितले आह.े िाचनाविरुची िाढािी यासाठी कोणते उपाय करण ेआिश्यक आह ेयाबद्दल सांवितले आह.े 

शाळा, महाविद्यालयातील अध्यापक, विद्यार्थयाांचा िाचनाकडे बघण्याचा दृविकोन कोणता याविषयीची मांडणी केली आह.े  

▪ की वडड  : 

               िाड्.मयीन अविरुची,  िाचन परंपरा,  िाचनसंस्कृती, लोकवप्रय सावहत्य, गं्रथसमीक्षा, अध्यापन, 

वनयतकावलके.  

------------------------------------------------------------------------------------------------ 

▪ उभिष्टे  :  

१) िाचनाविरुची ही संकल्पना समजािनू दणेे.  

२)  िाचनसंस्कृती म्हणज ेकाय याविषयी ज्ञान दणेे.  

३)  िाचनसंस्कृती िवृधंित होण्यास मदत होईल. 

▪ वाचनाभिरुची संकल्पना :           

िाचनाविरुची म्हणजे िाचनाबद्दलची आिड वनिड जोपासणे होय. िाड्.मयीन अविरुची म्हणज े िाचकाच्या 

िाङ्मयाच्या स्िरूपा संबंधीच्या आवण चािंल ेिाईटपणाबद्दलच्या कल्पना असतात. िाचकाचंी अविरुची ही िावषक संस्कृतीच्या 

िाड्.मयीन परंपरेने घडिललेी असते. िाड्.मयीन परंपरेत लोकसावहत्यापासनू ते अविजात िाड्.मयकृतीपयांतचे सिवच िाड्.मय 

समाविि असते. िाचनाविरूचीतून िाचन संस्कृती जोपासली जाते. िाचन संस्कृती म्हणज ेिाचण्यासाठी परूक पररवस्थती आवण 

त्या पररवस्थतीचा लाि घेणारा घटक त्यातून ज्ञान वमळिण्याची अपेक्षापतूी होणे. िाचनसंस्कृती आवण ज्ञान ि िाङ्मय याचंी 

वनवमवती याचंे आंतररक नाते असते.  

▪ वाचन परंपरा :  

  कोणत्याही िाचकाची अविरुची ही बालपणीच घडत असते. ऐकलेल्या िोिी, बडबड िीते, पाठ्यपसु्तकातील 

कविता, कथा आवण पढु ेिाचनात येणारे िेिििेळ्या प्रकारचे िाङ्मय या सिावतून अविरुची घडत असते. सामान्य माणसाच्या 
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िाड्.मयीन अविरुचीमध्ये काही प्रमाणात नैवतक मलू्ये असतात. वनिड, आस्िाद आवण वतचे मलू्यमापन यामध्येही नैवतक मलू्य 

असतात.  

      िाचनसंस्कृतीचा विचार करता जनुा काळ आवण आधवुनक काळ विचारात घेता जनु्या काळात सवुशवक्षत संसारी 

विया दपुारच्या फािल्या िेळात मनोरंजनपर कथा, कादबंऱ्या िाचत. पण आत्ताच्या काळात विया िाचना ऐिजी दरूदशवन 

मावलका पाहताना आढळतात. साहवजकच मनोरंजनपर कथा, कादबंऱ्यांच्या वनवमवतीिर याचा पररणाम झाला आह.े जनु्या 

काळापासनू आवण आजही काही प्रमाणात श्रािण मवहन्यात अनेकाचं्या घरी, दिेळात व्रतिैकल्याच्या वनवमत्ताने गं्रथाचंे िाचन 

होत असते. िाचन परंपरेतला तो एक महत्त्िाचा दिुा म्हणता येईल.  

▪ वाचन संस्कृती अिाव-कारणे: 

        िाचन संस्कृतीपासनू दरू राहणाऱ्या प्रितृ्ती बद्दल कारणे शोधली तर आधवुनक जिातील प्रलोिनांचा अवधक विचार 

करािा लािेल. आजच्या काळात साक्षरतचेे प्रमाण खपू िाढलेले असताना िाचकांच्या संख्येत मात्र िाढ झाललेी नाही याच े

कारण म्हणज ेसध्याचे धािपळीची जीिन होय. कमी कालािधीत ,कमी किात अवधकावधक वमळिण्याची चढाओढ, दरूदशवन, 

केबल नेटिकव , स्माटवफोन, वव्हवडओ िेम, मनोरंजनाची इतर उपकरणे या सिावतून िाचनासाठी िेळ दणेे कठीण होऊन बसले. 

मळुात आधवुनक जिातील या वपढीिर िाचनाच ेसंस्कार िांिीयावन ेहोतच नाहीत. त्या वपढीला िाचनाच ेमहत्त्ि मावहत नाही. 

त्यामळेुच िाचनापासनू हा ििव दरू रावहललेा आह.े  

           कसदार सावहत्य िाचकापयांत न पोचल्याने वकंिा स्िप्रकावशत पसु्तकांचा दजाव न रावहल्याने अशी पसु्तके िाचकांपढु े

आली तर तो िाचक िाचनापासनू कायमचा पराितृ्त होऊ शकतो. बहुसंख्य प्रकावशत पसु्तकांचा दजाव अवतशय समुार असतो. 

या पसु्तकात प्रकाशकाची काही िुतंिणकू नसते. पसु्तक कमीत कमी खचावत आवण घाईघाईने काढल्याने लेखकाचे दलुवक्ष होत.े 

अशी पसु्तके िाचन संस्कृतीला मारक ठरतात. स्िप्रकावशत पसु्तकांिर संपादकीय संस्कार करून घेणे, त्याची मदु्रणप्रत बनविणे, 

मवुद्रत शोधकाची मदत घेणे, पैसा थोडा अवधक खचव करून आवण थोडा िेळ करुन उत्तम दजावचा आग्रह धरून गं्रथ प्रकावशत 

केले तर िाचन संस्कृती जोपासण्यास, ती िाढविण्यास मदत होईल. लखेकालाही आपले अनुििविश्र्ि चांिल्या प्रकारे 

िाचकापयांत पोहोचविण्याचे समाधान वमळेल.  

वशक्षण क्षते्रात काम करणाऱ्या घटकांचा विचार केला तर असे वदसनू येते की त्यांच्यामध्ये हि ेतेिढे   िाचन संस्कार 

आढळत  नाहीत . िाढलेले  पिार, िौवतक सवुिधाचं ेप्राबल्य, मॉल संस्कृतीमळेु अनािश्यक िस्तूचंी खरेदी, प्रदशवन करण्याच्या 

हौसेतून झाललेी खरेदी, िौवतक सखुामध्ये रममाण होण्याची ितृ्ती, नोकरीच्या वठकाणी िास्तव्यास न थांबणे, स्ितःला ज्ञानान े

अद्याित करण्याकडे केलेली डोळेझाक यातून िाचन प्रवियेिर पररणाम झाला आह.े  

            आधवुनक यिुात िाचनाचे संस्कृतीपणूव िातािरण संपले आह.े ई-बुक्समळेु िाचता िाचता पसु्तकात होणाऱ्या खणुा 

िळून पडल्या. पानांच ेकोपरे दमुटणे संपले. पसु्तक उघडे ठेिनू कॉफी  घेता घेता िाचकाला पिूव िाचनात घेऊन जाणारा आनंद 

िमािला. ई बुक्समळेु िाचनासाठी डोळे नकोच कान असले की झाले. िाचनातला पनु:प्रत्ययाचा आनंद दरू िलेा. अशारीतीन े

यंत्राने िाड्. मयीन संस्कृती मारली िेली. िाचनसंस्कृतीला व्यत्यय आलेला आह.े याची जाणीि यातनू होते.  
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▪ वाचन संस्कार आचारसंभिता: 

        प्रत्येकाची अविरुची िेिळी असत ेह ेजरी मान्य केले तरी 'ज्याची त्याची अविरुची' असे म्हणनू काही बोल ूनये, िाच ू

नय ेवकंिा पाहू नय ेह ेमात्र खरे आह.े िाचनाने संस्कार घडतात ह ेज्यािेळी आपण म्हणतो त्यािळेी मात्र आपल्यािर 'काय 

िाचाि ेकाय िाच ूनय'े यासंबंधीची बंधने येतात.अिदी बालियापासनू प्रौढापंयांत ही िाचन आचारसंवहता पाळायला हिी. जे 

आपण िाचतो त्याचा आपल्या मानवसकतेिर पररणाम होत असतो.   िाचक म्हणनू पदापवण करणाऱ्यान ेकेिळ मनोरंजन करणारी 

पसु्तके, हलकीफुलकी, झोप येण्यासाठी िाचली जातात  अशी पसु्तके िाचायला हिीत. यालाच लोकवप्रय सावहत्य म्हटल े

जाते. आजची तरुण वपढी आधवुनक जिाच ेज्यामधनू वचत्रण येत ेअशी पसु्तके िाचताना आढळतात. त्यांचा ितवमानािर, 

िास्तिािर जास्त विश्वास आह.े म्हणनूच िाचकाने काय िाचाि ेआवण काय िाच ूनये याबद्दलची प्रत्येकाने आचारसंवहता 

ठरिललेी असते.  

▪ वाचनसंस्कृती - उपाय : 

िाचनाविरुची िाढविण्यासाठी मळुात मानवसकता बदलायला हिी. आधवुनक तंत्रज्ञानाच्या माध्यमातनू स्ितःला बाहरे 

काढून गं्रथ या िाच्य ्माध्यमाकडे िांिीयावने पहायला हिे. गं्रथ हाताळण्यापासनू त्याचे मखुपषृ्ठ, मांडणी, आकार, त्यातील 

आशय याविषयी करािसं िाटणारा वचंतन याकडे आपण पावहले तर िाचनाविरुची िाढायला नक्कीच मदत होईल. त्याबरोबरच 

िाड्.मयीन िातािरणाने, चचाव- संिाद, सावहवत्यक -सांस्कृवतक कायविम यामळेुही िाचनाविरुची अवधक संपन्न होते. 

गं्रथालयाच्या माफव त आयोवजत केली जाणारी व्याख्याने,गं्रथ प्रदशवन, िकृ्तत्ि, वनबंध, काव्यिाचन स्पधाव या उपिमाद्वारे 

िाचनाविरुची जोमान ेिाढले.  

            िाचनसंस्कृती प्रिल्ि होण्यासाठी गं्रथ समीक्षा मािवदशवक ठरत असल्याने गं्रथ समीक्षा आिजूवन िाच ूजाि ूलािली. 

जाणकार िाचकांकडून िाङ्मयकृतीबरोबरच पसु्तक परीक्षणे, समीक्षा लेख असे सावहत्य िाचल े जाि ू लािले. त्यामळेुच 

िाचनसंस्कृतीत गं्रथ समीक्षलेा महत्त्ि प्राप्त झाले. िाचकांच्या िाङ्मयीन अविरुचीचा दजाव एकसारखा असेल असे नाही. प्रत्येकजण 

आपल्या  अविरुचीच्या उंचीप्रमाणे िाड्.मयकृतीचा आस्िाद घेत असतो.  

       िाड्मयीन अविरुची िाढिण्यासाठी आवण वटकिण्यासाठी वनयतकावलकाचंा िाटा मोठा आह.े तरीही मराठीत 

िाङ्मयाला िावहललेी वनयतकावलके अत्यंत अल्प प्रमाणात आहते. ितृ्तपत्रातून ि साप्तावहकातनू नव्या पसु्तकांिर अत्यंत त्रोटक 

स्िरूपाचा अविप्राय छापला जातो. समीक्षकांची संख्या कमी आह ेयाचा पररणाम पसु्तक समीक्षेिर होतो. सिवच पसु्तके दजावहीन  

असे नाही पण जी पसु्तके दजाव वटकिनू आहते, पररसरातील प्रश्न, विसंित िोिी यासंबंधी मांडणी प्राधान्यिमाने ज्या कलाकृती 

मधनू होत असते. त्या सिाांची दखल घेतली जाते असे नाही. अनेक लेखकानंा आपल्या पसु्तकांिर समीक्षा छापली जाते का 

यासंबंधी िाट पाहािी लािते.  

         समीक्षा ही िाचकसन्मखु असायला हिी. दरिषी प्रकावशत होणाऱ्या असंख्य पसु्तकांमधनू िाड्मयीनदृि्या मौवलक 

अशी पसु्तके वनिडून त्याचे सौंदयव उलिडून दाखविणे ह ेसमीक्षेच ेमलूितू काम आह.े व्यवक्तित संबंध बाजलूा ठेिनू केललेी 

चािंल्या पसु्तकांची चांिली पसु्तक परीक्षण ेही िाचकाचंी िरज आह.े  
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         आज बहुताशं मराठी मलुे इगं्रजी माध्यमाच्या शाळेत जातात. इगं्रजी माध्यमाच्या काही अभ्यासिमात मराठी 

िाषाभ्यासाचा  समािेश नसतो. त्यामळेु त्यांच्या वठकाणी मराठी िाङ्मयाविषयी अनविज्ञता असते. यािर उपाय म्हणनू मराठी 

िाषा आवण मराठी िाङ्मय यांच ेवशक्षण दणे्याची जबाबदारी वशक्षणसंस्था आवण सावहत्यसंस्थांनी घेण्याची िरज आह.े तसेच 

पसु्तके विकत घेऊन िाचणाऱ्याचंी संख्या िाढायला हिी. विकत घतेललेे पसु्तक बहुतेकिेळा िाचलचे जाते.  

      िाचनाविरुची वशक्षक या घटकांनी अवधक जपली पावहज ेह ेवनविविाद सत्य आह.े कारण अध्यापन ह ेिाचन प्रवियेिरच 

अिलंबून असते. अवधक सक्षम, दजेदार आवण प्रिािी अध्यापनासाठी िाचन ह ेआिश्यक आहचे. न िाचणाऱ्या वशक्षकाला 

समाधानकारक अध्यापन करता यणेार नाही. कारण 'अध्यापन ह ेनिसजवन असते' असे डॉ. राजन ििस (प.ृ३२ ,मरुाळी ,जनू 

२०१४) म्हणतात. वशक्षकाचा प्रत्येक तास निीन काहीतरी दणेार असायला हिा. अभ्यासिम तोच असला तरी यािषीचा तास 

िेल्या िषीच्या तासापेक्षा िेिळा व्हायला हिा. यासंबंधी डॉ. राजन ििस पढुे म्हणतात, ‘वशक्षक-अध्यापन यातील िाचनाच े

योिदान अधोरेवखत कराियास हि.े’ (प.ृ३२,मरुाळी,जनू २०१४) िाचन न करणाऱ्या  वशक्षकाचा प्रत्येक तास हा एक सारखा 

साचेबंद आवण रटाळ होत असतो.  

            िाचनामध्ये पारंपररक िाचन आवण वडवजटल म्हणजे संिणकीय साधनािर िाचन असे प्रकार पडतात. आज पारंपररक 

िाचन जनु्या काळापेक्षा कमी झालेले आह.े िरिरच्या िाचनाबरोबर सखोल िाचनही करता येते. सखोल िाचनासाठी पसु्तके 

आिश्यक असतात. िाचताना पेवन्सलन ेखणुा करत, शब्दाथव शोधत, विचार करत िाचन करणे म्हणज ेसखोल िाचन असते. 

एखादी लवलतकृती िाचताना सधुा पणूव मन त्या  कलाकृतीत असण्याबरोबरच िणवनाने िरलेले पररच्छेद, मािपेढुे त्यातला 

येणारा संदिव, एकेक पान उलिडत पढु ेजात असताना पिूव िाचनातील काही मनात रेंिाळलले्या िोिी, त्या गं्रथाला हाताचा  

झाललेा स्पशव या सिावतून िांिीयावन ेसखोलपणे िाचन होते. कोणताही ज्ञानविषय विकवसत होण्यासाठी प्रथम त्या विषयातील 

सखोल ज्ञान प्राप्त करून घ्यािे लािते.  

      थोडक्यात, िाचनाविरुची व्यक्तीिवणक, वपढीिवणक बदलत असली तरी िाचन ही काळाची िरज आह.े िाचनान े

ज्ञान िवृधंित तर मन संस्काररत होत जाते. म्हणनूच िाचनाविरुचीत सातत्य ठेिनू िाचनसंस्कृती जोपासणे ही प्रत्येकाची 

जबाबदारी आह.े  
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Abstract 

The antibacterial potential of the Bridelia scandens mucilage is evaluated with bacterial strain of 

Bacillus cereus, Proteus vulgaris, Salmonella typhi and Staphylococcus aureus. Bridelia 

scandens mucilage is extracted ethanolically and used as a natural coater for grape fruits. 

Staphylococcus aureus bacteria exhibits the strongest antibacterial potential of any natural 

coater, according to an evaluation of their antibacterial potential. When the natural coater was 

applied to these grape fruits, their postharvest shelf life was extended. However, because the 

mucilage of these Bridelia scandens contains antibacterial properties, the further deterioration of 

the fruit during the postharvest period of grape storage helps to maintain the grapes' freshness 

and shelf life throughout the marketing process. Therefore, applying a mucilage layer of Bridelia 

scandens is advantageous for grape fruit postharvest in the future. 

Keywords: Antibacterial Activity, Post Harvest Physiology 

--------------------------------------------------------------------------------------------------------------------- 

Introduction 

The very therapeutic plant Bridelia scandens L. is a member of the Euphorbiaceae family. It is 

indigenous to Malaysia and India. This woody shrub can reach a height of 8 meters and has 

spreading branches. Fruits are tasty, juicy spheres that resemble berries. Compact axillary 

clusters of tiny greenish-yellow flowers. Bark varies from dark brown to gray; leaves are oblong, 

3–12 cm long, bright green, and heavily velvety on both surfaces. Leaves alternate. Edible 

coatings are applied to a variety of fleshy fruits to increase their shelf life and shield them from 

external factors. The edible coating prolongs the fresh produce's shelf life and enhances food 

mailto:alvikar2112botany@gmail.com
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quality. It works well to stop microbiological contamination.[1]. One possible strategy to prevent 

fruit losses during post-harvest handling has been proposed: edible coating technology.[2] Fruits 

and vegetables with natural polymer coatings have better structural integrity and are shielded 

from oxidative reactions and moisture loss.[2] 

Material and Methods 

Antibacterial activities -  Preparation of media 

One liter of distilled water, five grams of NaCl, twenty-three grams of agar, ten grams of beef 

extract, and ten grams of peptone were used to make the nutritional agar medium. One milliliter 

of the bacterial suspension was planted in sterile nutrient agar medium and then added to a petri 

dish to harden for a period of time that prevented the bacteria from dying from the heat.  The 

agar well diffusion method, as described by [3], was used to determine the antibacterial activity. 

To examine the antibacterial activity, mucilage aqueous extracts at concentrations of 100 mg/ml, 

50 mg/ml, 25 mg/ml, and 12.5 mg/ml were utilized. Four wells of 9 mm were bored on 

previously seeded nutrient agar plates. Each well was filled with 100 µl plant extract with 

various concentrations same procedure was carried out for standard antibiotics Streptomycin and 

Cephalotoxin (25 µg/ml) used for this activity. The plates were then incubated at 37oC for 24 hr 

prior for the observation of inhibition zone (mm). The statistical analysis of the data was carried 

out by “Analysis of Variance” method of [4]. 

Post harvest physiology 

Raisins were coated using the procedure described in [5]. For 1, 2, 4, 8, and 12 days, the coated 

fruit was stored at ambient temperature and in a refrigerator at 100 C. The absorbance was 

measured on the first, fourth, eighth, and twelve days, and the results were utilized to determine 

the grape berries' post-harvest physiology. 

Result and Discussion 

Table No. 1 displays the antibacterial potential of Bridelia scandens obtained from the fruits of 

this plant. The zone of inhibition for 100% of the 100 µg/ml extract concentration is seen to be 

between 5 and 10 mm, which is marginally lower than the concentrations of the commercial 

antibiotics streptomycin and cephalotoxin. When Bridelia scandens was diluted to 100% and the 
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ethanol extract of mucilage from different plant parts was added, the pathogenic bacterium 

Bacillus cereus showed a 7.53 mm zone of inhibition. The natural polymer of Bridelia scandens 

mucilage exhibited a zone of inhibition of 12.5 mm for Proteus vulgaris, while the zone of 

inhibition of Salmonella typhi was 9.53 mm. Regarding Staphylococcus aureus, the mucilage 

extract from Bridelia scandens exhibits 4.53.mm, zone of inhibition. 

 

Table No:1 Effect of different concentration of Bridelia scandens mucilage on bacterial 

growth 

 

Table 1: Effect of different concentration of Bridelia scandens mucilage on bacterial growth. 

*** All result show significant difference from control both at 5% and 1% level of significance 

for Streptomycin and Cephalotoxin. 

 

 

Sr. 

No. 

Name of 

Species 

 Zone of Inhibition (mm) 

100% 50% 25% 12.50% 

1  

 

Bacillus cereus 

Bridelia scandens 7.533±0.058 6.467±0.153 6.500±0.100 4.600±0.100 

Streptomycin +ve 

control 

14.553±0.006 

Cephalotoxin +ve 

control 

7.560±0.010 

2 Proteus 

vulgaris 

Bridelia scandens 12.500±0.100 6.400±0.100 5.367±0.153 5.500±0.100 

Streptomycin +ve 

control 

13.550±0.010 

Cephalotoxin +ve 

control 

42.553±0.06 

3 Salmonella 

typhi 

Bridelia scandens 9.533±0.058 5.500±0.100 5.500±0.100 2.500±0.100 

Streptomycin +ve 

control 

9.553±0.006 

Cephalotoxin +ve 

control 

25.560±0.010 

4 

 

Staphylococcus 

aureus 

 

Bridelia scandens 4.533±0.058 3.50±0.058 3.500±0.100 3.320±0.57 

Streptomycin +ve 

control 

22.540±0.010 

Cephalotoxin +ve 

control 

38.550±0.010 
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Tables 2 and 3 illustrate the impact of mucilage's natural coating on grape storage after harvest. 

It has been shown that fresh grape fruits coated with mucilage that are maintained at room 

temperature and in a refrigerator have better water relations and turgidity than uncontrollably 

coated fruits. The natural polymer covering greatly increases the water content, relative water 

content, succulence, and osmotic potential.[6] 

Table No: 2    Effect of Mucilage extract coating on Grape berries stored at room 

temperature. 

 

 

Table No: 3    Effect of Mucilage extract coating on Grape berries stored at refrigerator. 

 

Conclusion 

The present study tested the antibacterial potential of mucilage isolated from Bridelia scandens 

(Roxb.). The results showed that mucilage of Bridelia scadens exhibited two times higher 

antibacterial potential against Proteus vulgaris. This suggests that mucilage of Bridelia scadens 

Treatment EC (mS cm-1) Bridelia scandens 

 

 Control 4 8 12 

Water content (% of D.W.) 450 522 573 586 

Relative Water Content 

(%) 

65.35 78.01 80.11 89 

Succulance 4.08 4.68 6.01 6.87 

Osmotic potential -14.30 -13.68 -13.49 -13.34 

Treatment EC (mS cm-1) Bridelia scandens 

 

 Control 4 8 12 

Water content (% of D.W.) 358 432 496 545 

Relative Water Content 

(%) 

50.69 55.32 68.01 79 

Succulance 3.78 4.59 5.72 5.94 

Osmotic potential -13.38 -13.02 -12.46 -12.52 
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can be used as a natural polymer for tablet coating to protect patients with renal track infections 

from bacterial infections [7]. Bridelia scandens mucilage exhibits excellent antibacterial activity 

against Proteus vulgaris, Salmonella typhi, and Bacillus cereus. 

Therefore, the quality and distribution of the medication will be improved, and the adverse 

effects of synthetic polymers will be avoided, if this mucilage is utilized for tablet coating or as 

an emulsifier for antibacterial formulations. Because of the mucilaginous extract of Bridelia 

scandens, the current study showed good efficacy in terms of inhibitory zones against all tested 

bacterial strains, with this ability being particularly noticeable against Bacillus cerus, Proteus 

vulgaris, and Salmonella typhi. 
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Abstract:  

 Due to the compounds' affinity for mammalian systems, the Allium cepa assay is 

frequently employed to assess the antigenotoxicity of the substances. Mucilage was extracted 

from the leaves of Aegle marmelos and the fruits of Bridelia scandens for this investigation. The 

antigenotoxic potential of the mucilage at various concentrations was evaluated in comparison to 

pure water as a negative control and mercuric chloride as a positive control. The Allium cepa 

root tips were treated with mercuric chloride and mucilage aqueous extracts pre-, post-, and 

simultaneously. Compared to mercuric chloride, it was found that pre-, post-, and simultaneous 

treatments of the mucilage aqueous extract stimulated the mitotic index. As a result, the mucilage 

extracts from the fruits of Bridelia scandens and the leaves of Aegle marmelos have the potential 

to be antigenotoxic against the chromosomal aberrations in Allium cepa caused by mercuric 

chloride. These extracts can also be safely used as a coating for different kinds of pharmaceutical 

tablets and as a tool to counteract the genotoxic effects of various hazardous chemicals and 

environmental pollutants. 

Keywords: Fruits of Bridelia scandens, Leaves of Aegle marmelos, Chromosomal aberration, 

Mitotic index. 

--------------------------------------------------------------------------------------------------------------------- 

Introduction: 

 The term "genotoxicity" describes a substance's capacity to harm live cells' DNA, or 

genetic material. The DNA may undergo structural changes, chromosomal abnormalities, or 

mutations as a result of this damage. Chemicals, radiation, and some biological agents are 

examples of genotoxic agents. [1]. In survival scenarios, the impact on Allium chromosomal 

irregularity (CA) could serve as a useful test for the universal detection of genotoxin.[4,5] due to 

the greater connection of the Allium cepa test or experiment with mammalian systems. [4]. 

Additionally, mixed role oxidases like hepatocytes from mammals are present in the root cells of 

A. cepa, and they can drive promutagens to mutagens. [6). Herbal remedies have been made 

from medicinal plants for ages, and these plants have been beneficial in treating and preventing 

various forms of human inflammation.[2]. In addition to their use in herbal medicine, medicinal 

plants are a rich source of biologically active compounds, some of which are utilized to make 

stock modish stimulants [3]. Flavonoids and organosulfur compounds, which are abundant in 

mucilaginous plants, may be able to counteract or lessen the harmful effects of genotoxic 

chemicals. 
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Material and Method:  

 The leaves of Aegle marmelos and the fruits of Bridelia scandens were gathered from 

several areas within the Kolhapur District. The procedure of [7] was followed to extract the 

mucilage content, and the amount of mucilage recovered was noted. The anti-genotoxic potential 

of a mucilaginous plant extract was assessed in four distinct trials conducted in identical settings. 

30ml of distilled water was used to soak three grams of oven-dried mucilage powder from 

Bridelia scandens fruits and Aegle marmelos leaves for a whole day at room temperature (27–

30°C). After being filtered via Whatman filter paper, the extract was used as a stock and 

refrigerated for storage. Onion (Allium cepa) bulbs of uniform size were purchased from the 

nearby market. Nine identically sized commercial bulbs (3–4 g) were utilized for each treatment. 

Antigenotoxicity of mucilaginous plant extract samples was carried out by using method of [8].  

The mitotic index (MI) was determined by using formula,  

Mitotic index (MI) = Number of cells in mitosis X 100  

Total number of cells analysed 

Different chromosomal aberrations were characterized and percent chromosomal appearing 

frequency with and without extract in cells were calculated. 

Result and discussion 

In comparison to the positive control, the mitotic index increased before, after, and concurrently 

with mercuric chloride and mucilage extract treatment (Table No. 1). The effects of 0.5 and 1% 

mucilage extracts reduced the clastogenic and physiological abnormalities.(Table 2.). Aegle 

marmelos extract lowers physiological and clastogenic aberration in simultaneously treated 

roots, although pretreatment of Bridelia scandens mucilage resulted in a more significant percent 

suppression of chromosomal aberrations (Table No-3).  A growing number of people are looking 

for and using universal plant items to counteract genotoxic or carcinogenic effects. Usually 

employed, the antigenotoxic assay can demonstrate the protective effect against reagent and 

additional material exchanges in the form of hereditary material. [9]. 

 

Antigenotoxicity activity 

 

Table No 1. Effect of Pre, Post and Simultaneous treatments of Mercuric chloride and aqueous 

extracts of fruits of Bridelia scandens, Leaves of Aegle marmeloson Mitotic index in Allium 

cepa. 

Sr. 

No 

Concentration Continue extract I II III 
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I-Pre,  II-Post and III- Simultaneous treatments. 

 

NC- Negative control (Distilled water) 

 

PC- Positive control (0.75 ppm Mercuric chloride) 

 

Table 2.  Effect of Pre, Post and Simultaneous treatments of Mercuric chloride on extracts of 

fruits of Bridelia scandens, Leaves of Aegle marmeloson physiological and clastogenic 

aberrations in root tip cells of Allium cepa 

1 

2 

Negative control 

Posiive control 

  68.18 

55.25 

 

 

1 

2 

 

0.50% 

1% 

Brideliascandens(fruits)  

75.93 

             70.44 

 

56.84 

69.07 

 

83.86 

81.41 

 

80.41 

81.52 

 

1 

2 

 

0.50% 

1% 

Aegle marmelos(leaves) 

83.19 

89.93 

 

86.49 

63.39 

 

92.49 

85.46 

 

86.32 

81.03 

 NC PC 0.5%  Treatment 1% Treatment 

Contine 

extract 

 

I 

 

II 

 

III 

Contine 

extract 

 

I 

 

II 

 

III 

Physiological aberrations (PA)                                       Bridelia scandens 

 

C-Mito 2 6 4 9 4 3 4 2 4 2 

Delayed anaphase 3 3 2 5 - 2 1 4 2 1 

Laggards 3 5 3 7 3 2 3 1 3 5 

Stickiness - 5 5 1 13 9 7 5 5 2 

Vagrants - 6 4 - - 2 2 3 - 1 

Total PA 8 25 18 22 20 18 17 15 14 11 

Clastogenic aberrations (CA) 

 

Bridges 2 5 3 3 5 2 4 2 4 2 

Rings 1 3 1 2 - 1 1 3 3 1 

Breaks 2 9 4 5 3 3 3 4 2 3 

Total CA 5 17 8 10 8 6 8 9 9 6 

Total abberations 13 42 27 25 19 22 25 22 25 14 

Physiological aberrations (PA)                                           Aegle marmelos 
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I-Pre, II-Post and III- Simultaneous treatments. 

 

NC- Negative control (Distilled water) 

 

PC- Positive control (0.75 ppm Mercuric chloride) 

Table No-3 Effect of Pre, Post and Simultaneous treatments of ethanolic extracts of fruits of 

Bridelia scandens, Leaves of Aegle marmelos on percent inhibition of genotoxicity induced by 

Mercuric chloride in root tip cells of Allium cepa. 

 

Sr 

No 

Types of Abberent 

cells 

NC PC 0.5% 1% 

Bridelia scandens 

    Continu

e extract 

I II III Continue 

extract 

I II III 

1 No of cells with (PA) 8 25 18 21 19 17 16 14 13 10 

2 PI of PA   41.17 17.64 29.41 41.17 47.05 58.82 64.70 82.35 

3 No of cells with (CA) 5 17 9 12 14 18 10 11 7 8 

4 PI of CA   66.66 41.66 25 - 58.33 50 83.33 75 

5 (PA± CA) 13 42 27 34 34 36 37 26 21 19 

6 PI of (PA± CA)   50.62 25.48 24.48 21.68 15.24 52.13 71.31 78.21 

Aegle marmelos 

1 No of cells with (PA) 8 25 17 19 18 9 13 13 27 15 

2 PI of PA   47.05 35.29 41.17 94.11 70.58 70.58   - 58.82 

3 No of cells with (CA) 5 17 12 9 5 8 5 6 13 0 

 

C-Mito 1 4 2 3 5 2 4 1 7 2 

Delayed anaphase 2 2 2 2 - 1 1 - 5 3 

Laggards 2 3 - 5 4 1 3 4 2 6 

Stickiness - 4 8 4 3 4 - 6 6 4 

Vagrants - 3 1 1 4 1 5 2 5 - 

Total PA 5 16 13 15 16 9 13 13 25 15 

Clastogenic aberrations (CA) 

 

Bridges 2 5 3 1 5 2 2 5 4 5 

Rings 1 3 1 - - - 1 2 2 - 

Breaks 2 9 2 6 1 4 2 5 5 1 

Total CA 4 17 6 7 6 6 5 12 11 6 

Total abberations 13 42 20 25 19 18 21 27 25 33 
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4 PI of CA   41.66 66.66 100 75 100 91.66 33.33 - 

5 (PA± CA) 13 42 29 28 23 17 18 19 40 15 

6 PI of (PA± CA)   42.82 46.27 60.41 31.27 81.60 80.21 6.89 90.10 

 

I-Pre, II-Post and III- Simultaneous treatments, PI- Percent inhibition, PA-Physiological 

aberrations, CA- Clastogenic aberrations, PI=a-b/a-c x 100. Where a - number of aberrant cells 

induced by Positive control, b– number of aberrant cells induced by mucilaginous plant extract 

and c – number of aberrant cells induced by negative control. 

 

Conclusion  

 The results of this investigation showed that mucilage pre-, post-, and simultaneous 

treatments with aqueous extracts increased the mitotic index and decreased clastogenic and 

physiological abnormalities. This suggests that the mucilage of Bridelia scandens fruits and 

Aegle marmelos leaves exhibited antigenotoxic capability against Allium cepa mercuric chloride-

induced aberration. This may be the result of chromosomal aberration correction. Consequently, 

mucilage, as a polymer, can be effectively utilized to coat pharmaceutical tablets, ideally for the 

treatment of cancer. Additionally, this mucilage might be employed as a tool to lessen the 

genotoxic effects of different dangerous substances and environmental contaminants. 
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Abstract 

Leaf spot disease of ginger caused by, Phyllosticta zingiberi leads to heavy reduction in 

rhizome yield through the destruction of chlorophyllous tissue resulting 13 to 66 percent 

yield losses. Carbendazim was used to control the disease, but, there was increase in 

carbendazim resistance in the pathogen. Therefore, agrochemicals like fungicides, 

insecticides, herbicides, fertilizers, micro-nutrients, salts, antibiotics etc. are used by farmers 

in the management of Leaf spot of ginger. When these agro-chemicals used in combination 

can break the resistance or vice–versa. Therefore, synergistic effect of micronutrients on 

carbendazim resistance in Phyllosticta zingiberi were studied both in vitro and in vivo.  

Key Words 

Ginger, Phyllosticta zingiber, Sensitive, Resistant, Agrochemicals, micro-nutrients. 

---------------------------------------------------------------------------------------------------------------- 

Introduction 

Ginger (Zingiber officinale Rosc.) (Family: Zingiberaceae) is a herbaceous perennial plant. 

The rhizomes of ginger plant are used as a spice. India is a leading producer of ginger in the 

world and during 2012-13 the country produced 7.45 lakh tonnes of the spice from an area of 

157839 hectares. Ginger is cultivated in most of the states in India. However, states namely 

Maharashtra, Karnataka, Orissa, Assam, Meghalaya, Arunachal Pradesh and Gujarat together 

contribute 65 % to the country’s total production. 

Ginger is known as sunthi in Ayurveda. It is also indicated in ointment form for local 

application in pains. It is commonly used to treat various stomach problems, diarrhea and 

nausea. Ginger is attacked by 24 different diseases caused by fungi, bacteria, viruses and 

mycoplasma. Among them, soft rot caused by Pythium aphanidermatum (Edson), yellows 

caused by Fusarium oxysporum f. sp. Zingiberi (Trijillo), bacterial wilt caused by 

Pseudomonas solanacearum (Smith), Phyllosticta leaf spot caused by Phyllosticta zingiberi 

(Ramkr.) and storage rot by many pathogenic, saprophytic fungi and bacteria has economic 

importance because they cause potential losses to ginger production (Dake, 1995). Among 

them Phyllosticta leaf spot caused by Phyllosticta zingiberi (Ramkr.) causes major loss to   

ginger plant (Sood and Dohroo, 2005 and Singh, 2015). It has been also reported in Himachal 

Pradesh (Sohi et al., 1973), Maharashtra (Kanware, 1974) and Kerala (Anonymous, 1974). 

Symptoms are observed on leaves as oval to elongate spots that later turn whitish spots 

surrounded by dark brown margin with yellowish hallo (Brahma and Nambiar, 1982). 

Carbendazim was more effective in reducing the severity of the disease (Singh, 2015). Now-

a-days there is increase in fungicide application for the controlling various diseases on plants. 
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By spraying carbendazim fungicide continuously, causes the fungicide resistance in 

Phyllosticta zingiberi. Therefore, the aim of the present investigation was to examine the 

synergistic effect of micronutrients on carbendazim resistance in Phyllosticta zingiberi in 

vitro and in vivo.  

Material and Method  

Synergistic effects of micronutrients on development of carbendazim resistance in 

Phyllosticta zingiberi were studied both in vitro and in vivo. The resistant isolate Pz-11 was 

selected for this study. Thirteen samples exhibiting leaf spot of ginger were collected from 

different districts of Maharashtra and their sensitivity to carbendazim was different both in 

vitro and in vivo. MIC on agar plates ranged from 2 to 9 % while it was 2 to 8 % on ginger 

plants. From the results of MIC, it was observed that isolate Pz-11 was highly resistant with 

resistance factor 4, hence synergistic effect of some micronutrients on isolate Pz-11 was 

carried out.  

 

In vitro studies  

For this, different microntrients (Boron, iron, Manganese and zinc) were mixed in 

combination (0.1, 0.5 and 1 µg/ml) with carbendazim (8%) to find out their synergistic effect. 

Resistant isolate (Pz-11) was grown on the medium containing resistant dose of carbendazim 

(8%). Medium containing carbendazim alone was treated as control. An increase in radial 

mycelial growth over control was considered as increase in resistance, whereas decrease in 

growth was considered as decrease in resistance. (Waghmare, 2010).  

 

In vivo studies  

For in vivo studies, healthy ginger leaves were used. The microntrients (Boron, iron, 

Manganese and zinc) were mixed in combination (0.1, 0.5 and 1 µg/ml) with carbendazim 

(8%). For this studies, wild resistant isolate Pz11 was selected. The fungicides at different 

concentrations were mixed with carbendazim having concentration of 8%. These solutions 

were sprayed on healthy ginger plants. After 24 hrs. 10 ml of mycelial suspension (331×10-4 

spores/ml) made from actively growing mycelium of Phyllosticta zingiberi was inoculated on 

the ginger plants with sprayer. These plants were covered with polythene bags to maintain the 

relative humidity and to avoid other contamination. The plants which were sprayed with 

carbendazim 8% were considered as control. After 10 days of inoculation, results were taken 

by using 0-4 scale and compared with control.  

 

Table 1:- Synergistic effect of micronutrients on the development of carbendazim  

resistance in Phyllosticta zingiberi. ( In vitro) 

 

Sr 

no. 

Micronutrient with 

Carbendazim (8%) 

Concentration of 

micronutrient (µg/ml) 

Radial mycelial 

growth in mm 

1 Zinc 

0.1 9.00 

0.5 10.33 

1 12.33 

2 Manganese 0.1 9.67 



61 
 

0.5 9.33 

1 8.67 

3 Boron 

0.1 9.33 

0.5 10.00 

1 11.67 

4 Iron 

0.1 9.00 

0.5 8.33 

1 8.00 

5 Carbendazim 8% alone  8.33 

 

Fig. 1:- Synergistic effect of micronutrients on the development of carbendazim  

resistance in Phyllosticta zingiberi.  (In vitro) 

 

 
Table 2:- Synergistic effect of micronutrients on the development of carbendazim  

resistance in Phyllosticta zingiberi. ( In vivo) 

Sr.  

No. 

Micronutrient with 

Carbendazim (8%) 
Concentration of micronutrient (µg/ml) 

Percentage 

of infection 

1 Zinc 

0.1 0 

0.5 1 

1 1 

2 Manganese 

0.1 0 

0.5 0 

1 0 

3 Boron 

0.1 0 

0.5 0 

1 1 

4 Iron 0.1 0 
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0.5 0 

1 0 

5 
Carbendazim 8% 

alone 
 0 

 

Fig. 2:- Synergistic effect of micronutrients on the development of carbendazim 

resistance in Phyllosticta zingiberi. (In vivo) 

 

Table 3:- Percentage control efficacy (PCE) of micronutrient mixture in controlling the 

Phyllosticta zingiberi. (In vitro and In vivo) 

 

Sr.  

No. 

Micronutrient with 

Carbendazim (8%) 

Concentration of 

micronutrient (µg/ml) 
PCE in vitro PCE in vivo 

1 Zinc 

0.1 90 100 

0.5 88.52 99 

1 86.3 99 

2 Mangnese 

0.1 89.25 100 

0.5 89.63 100 

1 90.36 100 

3 Boron 

0.1 89.63 100 

0.5 88.88 100 

1 87.03 99 

4 Iron 

0.1 90 100 

0.5 90.74 100 

1 91.11 100 

5 Carbendazim 8% alone  90.74 100 
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Results and discussion  

Synergistic effect of micronutrients on the development of carbendazim resistance in 

Phyllosticta zingiberi was studied in both in vitro and in vivo. In case of micronutrients like 

zinc and boron, as the concentration increases the growth of pathogen increases and in case of 

iron, manganese as the concentration increases the growth of pathogen decreases. 

Accorging to Desai (2017), the growth of Fusarium udum causing wilt of pigeon pea 

was inhibited by benomyl when used  in mixture with other micronutrients like Mg, Mn and 

Bo. The growth of fungicide resistant Aspergillus flavus was inhibited by using 

micronutrients in mixture with carbendazim (Gangavane and Reddy, 1987).  Macrophomina 

phaseolina causing charcoal rot of potato inhibited by using carbendanzim with muriate of 

potash, Co, Bo, Zn and Mb (Kamble, 1991). According to Dalavi (2016), ridomil with 

micronutrients (boron, zinc, maganese and ferrous) reduced development of ridomil 

resistance in Rhizopus artocapi causing fruit rot of jackfruit. 

Many workers reported same results in case of different pathogen both in vitro and in 

vivo (Bhale, 2002; Wadikar 2002; Telmore,2004; Patil, 2010;  Jagtap, 2011; Ramteke, 2011; 

Waghmare, 2011, Mishrakoti, 2015 and Andoji, 2016). 
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Abstract: 

 

Effect of various sources of carbon, nitrogen, phosphorus, sulphate, salts, micronutrients, 

vitamins and amino acids on the growth of Fusarium udum was carried out by incorporating 

them in Czapek Dox Agar medium. Sensitive isolate of Fusarium udum which was determined 

by taking the sensitivity test of Fusarium udum collected from various localities of Maharashtra 

and Karnataka were selected for this experiment. Plates without any source served as control. 

 

Key words: Amino acids, Czapek Dox Agar medium, carbon, Fusarium udum, micronutrients, 

nitrogen, phosphorus, sulphate, salts, vitamins. 

---------------------------------------------------------------------------------------------------------------- 

Introduction 

Pigeon pea (Cajanus cajan (L.) Huth.) is a leguminous crop that belongs to the family 

Fabaceae and is widely grown in tropical and subtropical regions of the world, such as 

Madagascar, India, Myanmar, Philippines, and Australia. It is a major source of protein, amino 

acids, and vitamin B for human consumption and also improves soil fertility by fixing 

atmospheric nitrogen. However, pigeon pea production is threatened by various biotic stresses, 

especially the wilt disease caused by the fungus Fusarium udum Butler. This fungus belongs 

to a large and diverse group of ascomycetes that are responsible for severe losses in yield, 

quality, and quantity of many crops, including cereals, vegetables, ornamentals, and trees. 

Some Fusarium species also produce toxic metabolites called trichothecenes that can cause 

health problems in humans and animals. In this paper, we aim to review the current status of 

Fusarium wilt of pigeon pea, its epidemiology, management, and future prospects. We also 

discuss the molecular and genetic aspects of the interaction between Fusarium and pigeon pea, 

as well as the potential applications of biotechnology and genomics for improving the 

resistance of this crop. 

Fusarium wilt of pigeon pea is one of the oldest and most destructive diseases of this 

crop, first reported by Butler in 1906 from Bihar State of India. The disease occurs in all the 

major pigeon pea-growing areas of the world, such as India, Myanmar, Malawi, Tanzania, 

Kenya, and Australia. The disease can cause up to 100% yield loss, depending on the stage of 

infection, environmental conditions, and cultivar susceptibility. The pathogen is soilborne and 

enters the plant through the roots, colonizes the xylem vessels, and interferes with the water 

and nutrient transport, leading to wilting, yellowing, and drying of leaves, followed by death 

of the whole plant. The pathogen can survive in the soil for several years as chlamydospores, 

which are resistant to adverse conditions. The disease is favoured by high soil moisture, high 

soil temperature, and low soil pH. 

The management of Fusarium wilt of pigeon pea is challenging due to the soilborne 

nature of the pathogen and the lack of effective chemical and biological control agents. The 
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most promising and sustainable strategy is the development and cultivation of resistant 

cultivars, which can reduce the disease incidence and severity, as well as the inoculum density 

in the soil. Several sources of resistance have been identified and used in breeding programs, 

and some resistant cultivars have been released for commercial cultivation. However, the 

resistance is often influenced by environmental factors, such as temperature and soil moisture, 

and may break down due to the emergence of new races or strains of the pathogen. Therefore, 

there is a need to understand the genetic basis and molecular mechanisms of resistance, as well 

as the variability and evolution of the pathogen, to develop durable and broad-spectrum 

resistance in pigeon pea. 

Recent advances in biotechnology and genomics have provided new tools and 

opportunities for enhancing the resistance of pigeon pea to Fusarium wilt. Molecular markers, 

such as simple sequence repeats (SSRs), single nucleotide polymorphisms (SNPs), and 

diversity arrays technology (DArT), have been used to map quantitative trait loci (QTLs) and 

genes associated with resistance, as well as to assess the genetic diversity and population 

structure of both the host and the pathogen. Transcriptome analysis, such as RNA sequencing 

(RNA-seq) and microarray, have been used to identify differentially expressed genes and 

pathways involved in the response of pigeon pea to Fusarium infection, as well as to discover 

candidate genes and molecular markers for resistance. Genetic engineering, such as CRISPR-

Cas9 and RNA interference (RNAi), have been used to modify or silence target genes related 

to resistance or susceptibility, as well as to introduce novel genes from other sources that can 

confer resistance to Fusarium. These approaches have the potential to accelerate the 

development of improved pigeon pea cultivars with enhanced and stable resistance to Fusarium 

wilt. 

Material and Methods 

Fifteen isolates of Fusarium udum were obtained from symptomatic pigeon pea plants 

collected from Kolhapur and Sangli districts in Maharashtra, and Dharwad, Vijapura, and 

Belagavi districts in Karnataka, India. Infected plant material was transported to the laboratory 

in sealed polyethylene bags and aseptically processed. Stem, root, and leaf segments (0.5-1.0 

cm) were excised from symptomatic regions, surface sterilized with 70% ethanol for 30 sec 

followed by 0.1% HgCl2 for 1 min, rinsed in sterile distilled water, and plated on Czapek Dox 

agar (CDA) supplemented with 25 mg/L streptomycin. Plates were incubated at 25±2°C for 6 

days and monitored for fungal emergence from plant tissues. White, cottony mycelial growth, 

observed after 5-6 days, was presumptively identified as F. udum based on visual morphology 

and microscopic characteristics. Single-spore isolation confirmed pure cultures of F. udum. 

Fungicidal sensitivity of F. udum was assessed using the Food Poisoning Technique (Dekker 

and Gielink, 1979) with various concentrations of benomyl, a systemic benzimidazole 

fungicide. Benomyl stock solution (1000 µg/mL) was diluted in sterile distilled water, mixed 

1:1 with autoclaved CDA, and dispensed into Petri plates. Mycelial discs (8 mm diameter) 

from actively growing cultures were transferred onto benomyl-amended CDA and control 

plates lacking benomyl. Plates were incubated at 28-30°C in darkness, and radial growth was 

measured at regular intervals. The experiment was performed in triplicate. Following 

determination of the minimum inhibitory concentration (MIC) of benomyl, its impact on 

resistance development was evaluated in vitro under continuous, alternate, and mixed exposure 

regimes using different fungicides. 
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Result and Discussion:  

Carbohydrate nutrition 

Different carbohydrate sources like sucrose, fructose, dextrose, maltose, lactose and 

glucose were amended in Czapek Dox agar at 3% and the linear mycelial growth of the 

sensitive isolate Fu – 1, was recorded. Observations showed that sugars are very much 

necessary for the growth of sensitive isolates. There was maximum increase in the growth of 

the isolates over the control. It was found that the sensitive isolate’s growth rate was average 

in comparison to control. The sensitive showed a very good rate of growth on sucrose then 

followed by dextrose, maltose, glucose, fructose and lactose. 

 

     
  Graph1. Effect of Different carbon sources on the linear growth (mm) of Fusarium 

     udum sensitive isolate on Czapek Dox agar. 

 

Nitrogen nutrition 

To examine the impact of nitrogen on the growth of Fusarium udum's sensitive isolate 

Fu-1, a variety of nitrogen sources were employed. Various nitrogen sources, including 

peptone and nitrates of ammonium, potassium, sodium, magnesium, and calcium, were used 

at 0.2 percent. 

Variations in the development of sensitive isolates were noted across and among 

different nitrogen sources and incubation periods. When compared to the control isolate, the 

resistant isolate Fu-1's radial mycelial development was shown to be good. On the sensitive 

isolate Fu-1, sodium nitrate had the highest growth among the nitrogen sources supplied, 

followed by calcium nitrate, ammonium nitrate, potassium nitrate, magnesium nitrate, and 

peptone. 
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 Graph 2: Effect of Different Nitrogen sources on the linear growth (mm) of  

     Fusarium udum sensitive isolate on Czapek Dox agar. 

Phosphate nutrition 

Various phosphate sources were utilised to check the effect on the development of 

sensitive isolate Fu- 1 of Fusarium udum. Different phosphate sources like ammonium 

phosphate dibasic, sodium dihydrogen phosphate, ammonium dihydrogen orthophosphate, 

sodium dihydrogen orthophosphate and sodium biphosphate were utilised in the study at 0.1%. 

The radial mycelial growth of sensitive isolate Fu – 1 was found to be good in comparison with 

the control isolate. 

Significant variation was observed on the growth of Fusarium udum isolate at different 

periods of incubation and between various phosphate sources. A good response of growth was 

achieved on sodium dihydrogen phosphate followed by sodium dihydrogen orthophosphate, 

sodium biphosphate, ammonium dihydrogen orthophosphate and ammonium phosphate 

dibasic. 

 
Graph 3: Effect of Different Phosphate sources on the linear growth (mm) of  

     Fusarium udum sensitive isolate on Czapek Dox agar. 
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The effect of how, various sulphate nutrition affects the growth of sensitive isolate      

Fu- 1 studied by amending different sulphate sources in Czapek Dox agar at 0.05 %. Various 

sulphate sources like calcium sulphate, magnesium sulphate, iron sulphate, ammonium 

sulphate, barium sulphate, potassium sulphate and zinc sulphate were utilised. It was seen that 

there was a significant difference in the development of sensitive isolate Fu- 1 of Fusarium 

udum. The growth of sensitive isolate Fu- 1 was found to be good compared to the control 

isolate of Fusarium udum. It was seen that magnesium sulphate helped in good development 

followed by ammonium sulphate, calcium sulphate, magnesium sulphate, potassium sulphate 

and barium sulphate.  

 
 

Graph 4: Effect of Different Sulphate sources on the linear growth (mm) of  

     Fusarium udum sensitive isolate on Czapek Dox agar. 

 

Effect of salts 

 

In total 4 different salts were selected to see the effect on sensitive isolates of Fusarium 

udum. For the study sodium chloride, calcium chloride, potassium chloride and magnesium 

chloride were used. They were incorporated at 0.05 % in Czapek Dox agar medium. 

Magnesium chloride was found to inhibit the growth of the isolates. 

Growth of found to be normal as usual. It was found that mixture of benomyl along 

with calcium chloride proved to provide good growth in the sensitive isolate of Fusarium udum 

followed by sodium chloride, potassium chloride and magnesium chloride. 
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Graph 5: Effect of different salt sources on the linear growth (mm) of   

    Fusarium udum sensitive isolate on Czapek Dox agar. 

Vitamin nutrition 

Effect of vitamins was tested on the growth of the sensitive isolate Fu- 1. It was mixed 

in Czapek Dox agar medium at 0.01 %. It was observed that there was a significant difference 

on the growth of and sensitive isolate in the incubation period. On the contrary an insignificant 

variation in the growth was observed in case of vitamins in both isolates. Growth of sensitive 

isolate was normal as compared to the control plate. Plate without any source of vitamin was 

served as control. 

Various vitamins used during the study were riboflavin, ascorbic acid, thiamin, 

pyridoxine and folic acid. Among all vitamin sources used, ascorbic acid showed a good growth 

in both the isolates. 

 

 
Graph 6: Effect of different vitamin sources on the linear growth (mm) of   

    Fusarium udum sensitive isolate on Czapek Dox agar. 
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Effect of Micronutrients 

Effect of different micronutrients was tested on the growth of the sensitive isolate Fu- 1. It was 

mixed in Czapek Dox agar medium at 

0.01 %. Magnesium, boron and manganese were used to study the effect when amended with 

Czapek Dox agar medium. Growth of ensitive isolate was observed to be good. Plate without 

any source of micronutrient was served as control. Magnesium source proved to be good for 

growth of both the isolates. Manganese and boron inhibited the growth of the sensitive fungal 

isolate. 

                   
Graph 7: Effect of different micronutrient sources on the linear growth (mm) of  

     Fusarium udum sensitive isolate on Czapek Dox agar. 

Amino acid nutrition 

Various amino acid nutrition were utilised for the study viz. Arginine, Alanine, 

Aspartate, Cystine, Glutamate, Glycine, Isoleucine, Histidine and Methionine. A significant 

variation in the growth was observed in sensitive isolate Fu- 1. It was mixed in Czapek Dox 

agar medium at 0.02 %. Growth of sensitive isolate good. Plate without any source of amino 

acid nutrition was served as control. It was interesting to note that almost all the amino acid 

nutrition showed a good growth of the isolates only methionine showed certain amount of 

inhibition. 
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Graph 8: Effect of different amino acid sources on the linear growth (mm) of  

     Fusarium udum sensitive isolate on Czapek Dox agar. 

Conclusion 

A variety of agrochemicals, including fungicides, herbicides, insecticides, antibiotics, 

micronutrients, salts, fertilisers, and others, that farmers employ were suggested for 

investigation on their ability to combat wilt. Because of the possibility that these agricultural 

chemicals could affect the fungus's ability to develop Benomyl resistance, both in vitro and in 

vivo studies were carried out. 

The aforementioned sources demonstrate differing outcomes when treating the Fusarium udum 

sensitive isolate, or F-1 in this instance. These sources either directly or indirectly raise the 

pathogen's resistance. 
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Abstract: The objective of the current study is to separate the starch from banana pseudostem of 

kokan local variety Velachi and characterize the isolated starch in order to investigate their 

functional qualities, granule morphology, crystalline pattern, amylose content and physical as 

well as chemical compositions. For characterization, a variety of methods were employed, 

including scanning electron microscopy (SEM) and Fourier transform infrared spectroscopy (FT-

IR). The amylose concentration of the banana pseudo-stem starch was determined to be 11.94 

g/100g. According to SEM measurements, banana pseudo-stem starch had smooth surfaces and 

uniform, elongated, circular ridges between 15 to 65 µm in length. According to the data 

gathered from this study, the kokan local banana pseudo-stem isolated starch has a variety of 

applications, particularly in the food, drug, and cosmetics industries where they can be utilized as 

thickeners, edible coatings, fat substitutes, and other similar applications. Additionally, 

functional foods containing banana starch may be suggested for those with diabetes. 

Keywords: Banana, Pseudo-stem, starch,food, amylose 

 

Introduction:  

The banana (Musa paradisiaca L.) is one of the important tropical fruit crops. 

India ranks second in banana production in the world, occupying about 3, 25858 ha. area under 

cultivation (Anonymous, 1992). The majority of the solid ingredients in grains and tubers are 

starch, which is found in nature as food that has been stored in the tissues of higher plants. 

Throughout the world, food grains, tubers and roots and sago are frequently utilized as raw 

materials for the production of starch. The interior soft core of banana is eaten as a cooked 

vegetable, and the stems are used to make fiber ropes and low-quality paper to some extent, but 

no significant industrial use for the stem has yet to be documented. The production of starch in 

this country has greatly decreased. Because there is a potential market for starch in the country, 

the novel starch - banana pseudo stem starch can be utilized advantageously to execute starch 

production. 

When the plant reaches its maximum height, the lower portion of the midrib 

undergoes alteration, causing the tightly packed leaf sheaths that make up the pseudostem of a 

banana to thicken. It began at the onset of the reproductive organs formation. A delicate core that 

resembles a tube is located in the center of the pseudostem (Figure 1) with a diameter of roughly 

5–6 cm. 
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     Figure 1: Cross section of Banana Pseudo-stem 

Raw material commonly used for the manufacture of starch in different parts of 

worlds is: food grain (maize, wheat, jowar) tubers and roots (potato, sweet potato, tapioca) and 

sago. In countries suffering from shortage of food, the availability of these materials for starch 

manufacture is limited. The starch is present in the form of granules and can be demonstrated by 

pouring iodine solution over the cut stem. Banana stem is used to some extent in the preparation 

of fibre ropes and cheap quality paper, and the inner soft core is consumed as a cooked 

vegetable, but no important industrial use of the stem has so far been reported. The production of 

starch in this country has greatly decreased. Thus, the new starch, viz.: Banana stem starch can 

be used with advantages for implementing the production of starch in this country for which 

there is potential demand.  

After harvesting the fruit, the felled plant is generally allowed to rot in the field. 

The stem is used to some extent in the preparation of fibre ropes and cheap quality paper, and the 

inner soft core is consumed as a cooked vegetable, but no important industrial use of the stem 

has so far been reported. The estimated output capacity of all the starch factories located in the 

country is about 73,000 tons per annum, but it is reported that these factories could hardly 

produce 1350 tons in 1947 and 3599 tons in 1998. This was because of the irregular supplies of 

maize, which occurred due to food shortage in the country and also its poor quality of as 

obtained by the manufactures. As a result, in comparison to the real demand, the production has 

been extremely low. This has led to the enormous increase in the imports of starch from foreign 

source from 1946- 47 onwards. According to figures available in seaborne trade for the year 

1948-49, total quantity import of all starches amounted to about 8,76,000 cwts i.e. about 43,800 

tons (Gholap et .al., 2011). 

Though several researches are available where isolation of starch from banana 

and their functional properties were investigated but there is very few reports are available on 

isolation of starch from banana pseudo-stem starch and their potential use. Therefore, the present 

investigation is aimed to accomplish isolation of starch from banana pseudo-stem from Konkan 

variety ‘Velachi’ and to characterize isolated starch with their physico-chemical and micro-

structural properties. 

 

Material and Methods: 

Sample Collection: Locally cultivated banana pseudo-stems were collected from Konkan region 

of Maharashtra. 
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Preparation of a sample: Banana Pseudo-stems with higher initial moisture content were 

selected. The whole pseudo-stem was cut into longitudinal pieces, which is suitable for crushing. 

METHODS: 

Starch Isolation: Starch was isolated from pseudo-stem of banana following the simple method. 

The Fresh banana pseudo-stems cut into pieces and these pieces were crushed into sugarcane 

crusher in presence of water. After crushing, liquid containing starch was obtained. It was kept 

for sedimentation for 10 hrs. Starch was allowed to settle at the bottom then upper liquid was 

removed and starch was separated. Starch granules were allowed to repeat washing of 70% 

ethanol to attain maximum purity. After evaporation drying to form starch powder. 

ESTIMATION OD STARCH:  

 The extracted starch content was estimated by the method of Benesi et al., (2004). 

The estimated starch was measured as follows:  

       Starch content = Weight of isolated starch / Weight of dry powder × 100 

 

CONFIRMATION OF STARCH: 

Starch- I2KI Test:  Isolated starch was confirmed by potassium iodide (I2KI) test, which is 

given by Daniel (1954). 1g starch sample was mixed with 5 ml of distilled water in a test tube. 

The mixture was heated in boiling water bath for 2-3 min. After heating, it was cooled and settles 

the starch powder for 6-8 hours. Neutralized the solution with 0.1% HCL drop by drop and then 

phenolphthalein indicator was added one drop extra. The solution was mixed properly and then 

0.2% I2KI solution was added drop by drop until the blue colour develops. 

Fourier transform infrared spectroscopy (FT-IR) Study: 

In order to determine the structure of both the starches, the FT-IR spectra were obtained 

using FT-IR (ALPHA, Bruker, Germany). The spectra were recorded in transmission mode from 

5,000 to 400 cm-1.  

 

GRANULE MORPHOLOGY:  

Photomicrography:Photomicrography of each starch was done by using compound microscope 

(10X & 40 X). 

Scanning Electron Microscopy (SEM):  

SEM analysis was done by using JEOL JSM-6360A Analytical Scanning Electron 

Microscope. A starch sample was mounted on a scanning electron microscope stub with a 

double-sided adhesive tape, and coated with gold by using an EDT-2000 ion sputter (2 × 

10−4 MPa, 25 mA) for 30 s. Then, the coated samples were put into the SEM chamber and 

scanning electron micrographs were taken at 500 × magnifications with the signal electron type 

of SE1 and an accelerating voltage of 10 kV. 
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Physico-chemical properties of starch: 

 Starch sample was analysed for their physic-chemical properties (moisture, ash, 

protein, fat and fibre content) by Official Analytical Chemist (AOAC, 2005) standard 

procedures. A micro-Kjeldahl method was used to determine the crude protein contents. 

Analysis of amylose and amylopectin: 

      A 40 mg mangrove flour was put in a tube, and then 1.0 ml 95 % ethanol and 9 ml 1 N 

NaOH were added. The next step was to heat the solution in a water bath at  100 oC  for  10 min  

and  cool  it  down  for  1  h.  The solution was diluted with distilled water to 100 ml.  About 5 

ml of the solution was placed into a 100 ml volumetric flask containing 60 ml of distilled water, 

then added with 1.0 ml of 1 N acetic acid and 2.0 ml of 2 % iodine solution, respectively. The 

final volume was shaken and allowed to stand for 20 min, and the absorbance was monitored  

using  a  spectrophotometer  at  a  wavelength  of  625  nm  (Apriyantono  et  al.,  1989). 

Amylopectin content was obtained as follows:  

Amylopectin content = Starch content - Amylose content 

 

RESULTS AND DISCUSSIONS: 

 

The starch obtained from banana pseudo-stem was white, crystalline, non-hygroscopic 

powder and a yield of about 36.96%, which is considered to be appreciable. Isolated starch was 

further confirmed by I2KI test and microphotography (Fig. 2). The intrinsic quality of botanical 

starch is its granule microstructure, which is frequently the fundamental element influencing its 

physicochemical and functional characteristics.  

                                 
                      A                   B 

                      Figure 2: A- Isolated banana pseudo stem starch, B- Starch-I2KI 

FOURIER TRANSFORM INFRARED (FT-IR) SPECTROSCOPIC ANALYSIS: 

 

Fourier transform infrared (FT-IR) offers quantitative and qualitative analysis for organic 

and inorganic samples. FT-IR identifies chemical bonds in a molecule by producing an infrared 

absorption spectrum (Chavan & Patil, 2019). The FT-IR spectrum for isolated starch was shown 

in figure 4. The information obtained from this technique is related to the short-range order in the 

starch molecule (Sevenou et al., 2002)  

The infrared (IR) spectrum of starch samples was described by seven main modes, with 

maximum absorbance peaks near 3,500, 3000, 1,600, 1,400, 1,000, 800 and 500 cm-1 (Koksel et 

al., 2008; Sitohy et al., 2000). In present investigation, FT-IR spectra showed similar pattern for 
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the isolated starch, with seven main modes with maximum absorbance peaks near to 3,500, 3000, 

1,600, 1,400, 1,000, 800 and 500 cm-1(Fig. 3). The study was confirmed the observed spectra by 

FT-IR spectroscopy of starch sample. The peaks at 3389.77 cm-1, 2925.67 cm-1 in starch of H. 

littoralis could be attributed to O-H and C-H bond stretching. The ratio between the absorbance 

obtained at a wavenumber of 1022 cm-1, related to the amorphous component (Van et al., 1995) 

and that obtained at 1016.60 cm-1 related to the ordered component (Smits et al., 1998). The 

characteristic angular O-H bending vibration was found in the range of 1639.70 cm-1. The band 

at 1,080 cm-1 in isolated starch was associated with the amorphous structures of starch. The 

bands at 928∼8 cm-1 were attributed to D-glucopyranosyl ring vibrational modes and   766 ± 10 

cm-1 were attributed to D-glucopyranosyl ring stretching. The isolated starch was slightly less 

ordered in the external region of the granule. 

 
                      Figure 3: FT-IR Spectra of Banana Pseudo-stem Starchs 

 Granule Morphology: 

  Generally, banana starch granules from various banana varieties are irregular, 

elongated, and round/spheroidal in shape (Pelissari et .al, 2012). Variety affects the granule 

shape of banana starch (Marta et .al, 2016). Furthermore, the elongated shape is mainly found in 

the granules of Kapas cultivars, while the round shape is mostly found in the granules of Kepok, 

Ambon, and Nangka cultivars (Marta et .al, 2022). For present study, granule size was expressed 

as average length for oval and elongated shape of starch granules. The granule size of banana 

starch depends on the cultivar and the ripening state (Chávez-Salazar et al., 2017). Based on the 

results of analysis using SEM, the size of starch granules from banana pseudo-stem starch 

average length of starch granules of was in between 15-65µm which showed small to medium 

granules. SEM analysis was performed to determine the granule shape and shown in Fig. 4 (C). 

The magnification was used 450X to 500X. Starch granules of banana pseudo-stem were found 

in regular elongated with smooth surface. The results showed that granules were larger in size 

and shape. Previous studies reported that starch granule size has been affecting the physico-

chemical properties of starch. The granule size of banana starch is larger than other starch, such 
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as breadfruit starch (<10 μm) (Tan et .al, 2017), wheat starch (2–20 μm) (Wei et .al, 2017) and 

sorghum starch (4–35 μm) (Zhu, 2014). 

 

 
                             A                                                    B                                             C                      

  

Figure 4: Granule morphology of banana pseudo-stem starch A) Starch granules at 10X 

B) Starch granules at 40X  C) SEM image of starch granules 

 

Physico-chemical Properties of banana pseudo-stem starch:  

The chemical composition of starch extracted from banana pseudo stem is 

represented in Table 1. Starch extracted from banana pseudo-stem has 6.96% moisture content 

and 1.02% ash. It also contains 1.26% and 0.37% lipid and protein, respectively. The crude fiber 

content of banana pseudo-stem starch was found 2.47% .  

Variety Moisture (%) Ash (%) Lipid (%) Protein (%) Fiber (%)   

Musa Var. Velachi 

Pseudo-stem starch 
6.96 1.02 1.26 0.37 2.47   

Table 1: Physico-chemical properties of isolated starch 

 

Variety 
Amylose 

 (g/100g) 

Amylopectin 

(g/100g) 

Starch 

(%) 
  

Musa Var. Velachi 

Pseudo-stem starch 
11.94 25.02 36.96   

 

Table 2: Amylose and amylopection analysis of isolated starch 

Forming a gel will be more challenging the higher the amylose level.  Due to the fact 

that, the amorphous structure that forms will raise the temperature during gelatinization, slowing 

down the process. Since, the amorphous structure that forms will raise the temperature during 

gelatinization, gelatinization process will run slowly. 

 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9370678/table/polymers-14-03092-t001/
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CONCLUSION:  

 

The isolated starch of banana pseudo-stem had oval to elongated shaped and large sized 

granules showed prominent structure showed in light as well as scanning electron microscopy, 

indicating that the isolation procedure yielded intact granules. Isolated starch contained similar 

amount of short-range order which could influence on some other physico-chemical properties. 

The results obtained in structural characterization provide information about the possible 

behaviour of the starch when being used in certain applications. The physico-chemical properties 

of the starch indicate their potential applications as thickener, stabilizer, emulsifier, and de-

foaming agent in the food (confectionery, sauces, edible films, etc.), pharmaceutical (excipient, 

tablet/capsule disintegrant, binder, etc.). 

Funding Statement: This research paper was supported by seed money for research minor 

project given by Vivekanand College, Kolhapur (Autonomous). 
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Abstract: 

 Cynometra iripa Kostel. is a typical mangrove species that occur along west coast of 

Maharashtra. Present paper describes essential oil composition of the seeds, leaves and stem 

Cynometra iripa. The analysis of essential oil was performed following extraction in methanol 

and investigated with thin layer chromatographic technique (TLC). This analysis reveals that 

seeds, stem and leaves of Cynometra iripa serves as source of essential oil. The terpene and 

phenyl propane, sesquiterpens, benzoins, balms and monoterpene were detected. Myristic in 

has common occurrence in seeds, leaves and stem of Cynometra iripa. Major components of 

seed oil are myristicin, anethole, polyines, THC, farnensene, benzoic acid. While thymol, 

myristicin, borneol, anethole, THC, farnesene, benzoic acid, cinnamic acid are major 

components of stem oil. However, major components found in the leaves are thymol, 

myristicin, azulene, THC, farnesene, benzoic acid, cinnamic acid and linalyl acetate. The piece 

of work suggests that Cynometra iripa is a potential source of essential oil and serve as a 

potential coastal bioresource. There are very few individuals of Cynometra iripa along the coast 

of Maharashtra. It is very essential to conserve the potential coastal plant. Immediate action is 

needed to conserve the habitat. 

Keywords: Cynometra iripa, TLC, Essential Oil, Maharashtra 

 

---------------------------------------------------------------------------------------------------------------- 

Introduction: 

 Mangrove ecosystem is the most productive ecosystem on the earth. The mangrove  

Cynometra iripa,  a member of fabaceae is critically endangered species along coast of 

Maharashtra. Bhosale et al., (2002) have reported the species both in Sindhudurg and Ratnagiri 

districts of Maharashtra. An oil is "essential" in the sense that it carries a distinctive scent, or 

essence, of the plant. Essential oils do not form a distinctive category for any medical, 

pharmacological, or culinary purpose. Various essential oils have been used medicinally at 

different periods in history. Medical application proposed by those who sell medicinal oils 

range from skin treatments to remedies for cancer, and often are based on nothing better than 

historical accounts of use of essential oils for these purposes. Claims for the efficacy of medical 

treatments and treatment of cancers in particular, are now subject to regulation in most 

countries, and to avoid criminal liability, suppliers of fringe remedies are becoming 

increasingly vague in what they promise. In the present work, the chemical composition of the 

essential oils from leaves, stem, and seeds of Cynometra iripa are reported. 

Material and Methods: 

 The powdered material of seeds, stem and leaves were analyzed to investigate 

composition and screening of essential oil with the help of thin layer chromatographic 

technique (TLC) according to the method described by Somchai et al., (2008). Accurately 

mailto:mndesai2306@gmail.com
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weighed one g. of seed, stem and leaves powder was mixed in 20 ml. methanol and refluxed 

for 20 min. Then the solution was transferred to evaporating dish to evaporation at RT. 

Afterwards the concentrate remained in the dish was dissolved in 0.5 ml methanol and used as 

source of extract for TLC. The synthetic aluminium sheet used and 20 ml extract was loaded 

with micropipette at equivalent points. This TLC plate was developed into toluene: ethyl 

acetate (90: 10) solvent system for sufficient period in glass jar. When the chromatogram was 

sufficiently developed, taken out, air dried and then sprayed with vanillin-sulphuric acid 

spraying reagent, in segmental manner i.e. first solution A (1% ethanolic vanillin) was sprayed, 

this was followed by spraying of solution B (10% ethanolic sulphuric acid). Then this TLC was 

dried in oven for few minutes at 105°C to develop spots. The Rf values of detected spots were 

then compared with standard values of the authentic standard (Wagner and Bladt, 2003). 

 

 

 

Results and Discussion: 

 An essential oil is concentrated liquid containing volatile aroma compound from plants. 

They are also known as volatile, etheral oils or aetherolae or simply oil of plant from which 

they were extracted eg. - Oil of clove, Khus oil or Vetiver oil. Essential oil is produced in varied 

type of plant parts eg. leaves, reproductive structures, stem and roots etc. the contents of 

essential oil is mainly terpenoids but other chemicals like phenylpropanoids are also present in 

some oil plants.  Present observation with C. iripa essential also indicates a similar trend. The 

essential chemical components are broadly categorized into two groups-terpenoids and phenyl 

propanoids but the terpenoids are very common and give characteristic flavour and odour to 

the oils. 

 The essential oil composition of leaves, stem and seeds of Cynometra iripa is 

determined. From the Plate and Table  it reveals that, terpene, phenyl propare, sesquiterpens, 

benzoins, balms and monterpene were found to be present. Myristicin is commonly found in 

seed, leaves and stem of C. iripa. Major component of seeds oil are myristicin, Anethole, 

polyines, THC, Farnensene, Benzoic acid-cinnamic acid are major components of stem oil. 

However, the components of leaves are thymol, myristicin, azulene, THC, farnesene, Benzoic 

acid - cinnamic acid, Linalyl acetate. This analysis reveals that seeds, stem and also leaves of 

Cynometra iripa may serves as source of essential oil.   

Conclusion: 

 This is the first attempt to analyze essential oil from different parts of Cynometra iripa. 

The compounds found are likely to be responsible for the special odour. The comparision will 

lead to identification of novel flavour and odour compounds and be a step towards 

understanding the chemistry behind the Cynometra iripa leaves, stem and seeds. 

 The results of this attempt have proved the resource value of Cynometra iripa as 

cosmetics and pharmaceuticals. The identified compounds are already in use as flavouring  

substance. Composition of essential oil has proved the potential of Cynometra iripa as a 

“Bioresource.” Further value based attempts are under progress. 
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Table1 Composition of essential oil from leaves, stem and seeds of   C.iripa 

Sr. No. Compounds Rf-value Leaves Stem Seed 

I Terpene and 

Phenyl propane 

1. Thymol 

2. Myristicin 

3. Borneol 

4. Anethole 

0.58 

0.75 

0.24 

0.92 

++ 

+++ 

- 

- 

++ 

+++ 

+++ 

+ 

- 

+++ 

+ 

++ 

II Sesquiterpens 

1. Polyines 

2. Azulene 

3. THC, 

farnesene 

0.53 

0.93 

0.99 

- 

++ 

+++ 

- 

- 

+++ 

++ 

- 

++ 

III Benzoins 

1. Benzoic 

acid 

cinnamic 

acid 

0.11 +++ +++ +++ 

IV Balms 

1. Cinnamoyl 

benzoate 

caumaroyl 

benzoyl 

0.81 - + - 

V Monoterpene 

1. Linalyl 

acetate 

0.69 +++ - - 

 

- = not detected      + = Present (via)        ++ = Present in greater quantities      +++ = 

Prominent 
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        Fig.1. Oil composition from leaf, stem and seed by TLC 

References: 

1 Bhosale L.J., Banik S., Gokhale M.V. and Jayappa M.A. (2002). Occurance of Xylocarpous 

granatum Koen and Cynometra iripa Kostel. along the west coast of Maharashtra. J. Econ. 

Taxon. Bot. 26(1), 82-87. 

2 Somchai J., Chanida P., Tanasorm T., Anusorn R., Niran V., Anchake C. and Nijsiri R. 

(2008). Pharmacognostic specification of Vetiveria zizanioides roots in Thailand J. Health 

Res. 22(1): 9-14. 

3 Wagnar H. and Bladt S. (2003). Plant drug Analysis, A thin layer chromatography, (Ed.) 

Wagner, H. and Bladt., (Pub.) Springer (Ed.)2. 

 



87 
 

Effect of salt stress on lipid peroxidation activity in Amaranthus gangeticus L. 

 

Priyanka P. Jadhav     

Department of Botany,  

Vivekanand College Kolhapur (Autonomous)   

Abstract  

Salinity stress is one of the most vital abiotic stresses which results in significant damages 

in plant growth and productivity. Plant growth regulators are widely used to overcome a biotic 

stresses including salinity stress in plants. The exogenous applications of plant growth regulators 

like Putrescine, S.A., GABA, and Biotonic under the NaCl salinity stress (50, 100 mM) on the lipid 

peroxidation   of A. gangaticus was studied. lipid peroxidation is decreased at 50 and 100 mM NaCl 

salinity stress as compared to unstressed control plants. It is also noticed that the lipid peroxidation 

is reduced due the foliar applications of Putrescine, GABA, SA and Biotonics formulation under 

salt stressed condition as well as stressed and unstressed condition and this reduction is significantly 

higher than the unsprayed control. While in stem tissue the lipid peroxidation showed similar pattern 

except in plant treated with 50 mM NaCl treated plant sprayed with Putrescine, GABA, SA and 

Biotonics formulation. This decrease in lipid peroxidation might be associated with their membrane 

stabilization or this might be to due to accumulation of the quaternary ammonium compound 

glycinebetain which helps to reduce the generation of free radicals followed by reduction in lipid 

peroxidation.  

Keywords:- Salinity, lipid peroxidation ,GABA, Biotonics  putrescine, SA.  

---------------------------------------------------------------------------------------------------------------- 

1. Introduction:  

lipid peroxidation is an indicator of extend of oxidative damage under salinity stress (Bor et 

al. 2003). Increase in MDA content was due to an accumulation of OH- ion which oxidized 

membrane lipids and leads to leaky membrane (Katsuhara et al., 2005). Lipid peroxidation is caused 

by hydroxyl ion (OH-) which damage to organelles and cell integrity and leads to an accumulation 

of degradation compounds which is in the form of malondialdehyde (MDA (Gill and Tuteja, 2010).   

Amaranthus is a sturdy double duty crop with its edible leaves, stem and grain which provide 

the critically essential amino acids, lysine and methionine, also it is a rich source of omega 3 fatty 

acids. A. gangeticus is originated from tropical Asia. The domestication of A. gangeticus took place 

in prehistoric times. It is rare exotic vegetable in several countries. It is introduced by Indian 

immigrant and occasionally cultivated in big cities of east and southern Africa. In Asian countries 

A. gangeticus is eaten raw in salads, in India its soft stems are eaten like moringa fruits. 

In this study, we hypothesized that this decrease in lipid peroxidation might be associated 

with their membrane stabilization or this might be to due to accumulation of the quaternary 

ammonium compound glycinebetain which helps to reduce the generation of free radicals followed 

by reduction in lipid peroxidation.  
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2. Material Methods:  

Salinity treatments and foliar application of plant growth regulators and Biotonic 

 formulation  

 A. gangeticus Seeds were sown in earthen pots filled with garden soil containing farm yard 

manure in the proportion of 3:1. Pots   were   watered twice a week and every care was taken to 

raise healthy and vigorously growing   plants in each pot. 30 days old seedlings were irrigated with 

equal volume of the saline water (50 and 100 mM NaCl) twice a week alternating with water. After 

two successive salinity treatments spray of respective plant growth regulators such as SA (50 ppm), 

Putrescine (10 ppm), GABA (10 ppm) and Biotonic formulation was given. (Biotonic formulation 

is a compound mixture of amino acids (Cystein, Methionine, Lysine, Valine and GABA), vitamins 

(Riboflavin B2 and Nicotinic acid B3), Saccharides (Myo-inositol), cytokinin (6BA) and protein 

(albumin), each compound dissolved separately and then all the compounds were mixed together to 

make the final volume 100 ml with DW to achieve 100 ppm concentration. This is the stock solution 

of biotonic formulation. 0.5 ml of stock solution was added in 1000 ml DW and used for foliar 

application) were applied and spraying was repeated after one week from the first spray. After such 

two sprays the plants were used for analysis. The weed control of plant was done by hand weeding.   

  Lipid Peroxidation  

  The thiobarbituric acid assay for lipid peroxidation was carried out by the method of Heath 

and Packer, (1968). Five hundred mg of leaf and stem tissue of each treatment and control of A. 

gangeticus were homogenised in 10 ml 0.5% Thiobarbituric acid in 20% Trichloro acetic acid. The 

mixture was incubated at 90°C in a shaking water bath for 30 minutes and reaction was stopped by 

placing the reaction tubes in ice bath. After centrifugation at 10,000 rpm for 30 minutes, the amount 

of MDA TBA complex in the supernatant was determined by recording its absorbance at 535 nm 

and corrected for the non-specific absorbance by substracting the absorbance value obtained at 600 

nm. The final values were expressed as  moles of MDA g-1 fresh tissue.  

 

Table no. 1 Effect of foliar application of plant growth regulators on Lipid peroxidation in the 

leaves and stem of A. gangeticus L.  grown under NaCl salinity stress. 

 

Plant 

parts 

Treatments 

NaCl (mM) 

control SA PUT GABA BF 

Leaves 

0 4.14 
2.48 

(-40.10) 

3.56 

(-14.01) 

3.00 

(-27.54) 

3.22 

 (-2.22) 
 

50 2.48 
1.50 

(-39.52) 

2.00 

(-19.35) 

1.80 

(-27.42) 

2.44 

(-1.61) 
 

100 3.60 
1.32 

(-63.33) 

3.14 

(-12.78) 

2.00 

(-44.44) 

2.82 

(-21.67) 

Stem 0 2.00 
0.78 

(-61.00) 

1.28 

(-36.00) 

0.90 

(-55.00) 

1.04 

(-8.00) 
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50 0.58 
0.34 

(-41.38) 

0.86 

(+48.28) 

0.62 

(+6.90) 

0.64 

(+10.34) 

100 1.34 
0.78 

(-41.79) 

0.94 

(-29.85) 

0.72 

(-46.27) 

0.84 

(-37.31) 

  

Each value is mean of three determinations.  

 Each value is expressed as µ mole MDA g-1 fresh tissue. 

Values in parenthesis indicate percent increase (+) or decrease (-) over the control. 

 

 

 

 
 

 

 
Fig 1. Effect of foliar application of plant growth regulators on Lipid peroxidation  in 

the     leaves and stem of A. gangeticus L.  grown under NaCl salinity stress. 

 

3. RESULT AND DISCUSSION: 

  Effect of foliar application of SA, Putrescine, GABA and Biotonic formulation on lipid 

peroxidation  content of the leaf and stem tissue of A. gangeticus grown under saline condition is 
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shown in Figure 1. It is evident from the results that the content of lipid peroxidation  is decreased 

at 50 and 100 mM NaCl salinity stress as compared to unstressed control plants. It is also noticed 

that the lipid peroxidation is reduced due the foliar applications of Putrescine, GABA, SA and 

Biotonics formulation under salt stressed condition as well as stressed and unstressed condition and 

this reduction is significantly higher than the unsprayed control. While in stem tissue the lipid 

peroxidation showed similar pattern except in plant treated with 50 mM NaCl treated plant sprayed 

with Putrescine, GABA, SA and Biotonics formulation.   

Salinity stress did not causes any change in malondialdehyde indicating the membrane 

integrity even under high level of salinity (Mishra and Das 2004). In Crithmum maritimum rate of 

lipid peroxidation was low in both leaves and stem tissue under 50 mM NaCl (Ben-Amor et al. 

2005). In halophyte H2O2 content and lipid peroxidation decreased under salinity stress which is 

responsible for protection from oxidative stress induced by salinity (Pang et al. 2005).  

In the present study the reduction in lipid peroxidation under stressed condition as well as 

due to the application of PGR`s was noticed in leaf and stem tissue of A. gangeticus. This decrease 

in lipid peroxidation might be associated with their membrane stabilization or due to accumulation 

of the quaternary ammonium compound glycinebetain which helps to reduce the generation of free 

radicals followed by reduction in lipid peroxidation.  

 4. Conclusion :  

The reduction in lipid peroxidation under stressed condition as well as due to the application 

of PGR`s was noticed in leaf and stem tissue of A. gangeticus. This decrease in lipid peroxidation 

might be associated with their membrane stabilization or this might be to due to accumulation of 

the quaternary ammonium compound glycinebetain which helps to reduce the generation of free 

radicals followed by reduction in lipid peroxidation.  
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---------------------------------------------------------------------------------------------------------------- 

• प्रस्तािना : 

   राजर्षी शाहू महाराज ह ेसमाजसधुारक आवि सामावजक विचारिंत होते. समाजातील अनेक िाईट चाली-रीतीला 

तयांनी कडाडून विरोध केला. स्त्री विर्षमता जातीभेद,अस्पशृ्यता नष्ट झाली पावहज ेअसे तयांचे मत होत.े तसेच तयांनी अस्पशृ्यता 

आवि जावतभेद नष्ट करण्यासाठी आपल्या संस्थानामध्ये राखीि जागा तसेच वस्त्रयांना मानाचे स्थान वमळिनू दणे्यासाठी प्रयतन 

केले. 

• अभ्यासाचा उदे्दश: 

१. राजर्षी शाहू महाराज याचंा आंतरजातीय विर्षयक दृवष्टकोन जािनू घेिे. 

२. राजर्षी शाहू महाराज याचंा अस्पशृ्यता,जातीभेद आवि स्त्री सधुारिािादी विर्षयक दृष्टीकोन जािनू घेिे. 

• सांसोधन पद्धती: 

प्रस्तूत अभ्यास हा राजर्षी शाहू महाराज याचंा आंतरजातीय विर्षयक दृवष्टकोन हा असनू या संशोधनासाठी दयु्यम स्त्रोताचा 

िापर करून संशोधनासाठी लागिाऱ्या सावहतयाचा आढािा घेण्यासाठी िततमानपत्रे, संदभतगं्रथ, रोजवनशी, दनैवंदनी, मावसके 

तसेच इटंरनेटचा िापर करून संशोधनासाठी उपयकु्त मावहती जमा केली गलेी आह.े 

• छत्रपती राजर्षी शाहू महाराज याांचा आांतरजातीय विर्षयक दृविकोन : 

आधवुनक महाराष्ट्राच्या जडिघडिीत शाहू महाराजाचंा बहमुोल िाटा आह.ेबहुजन समाजाचा उद्धार करिाऱ्या 

महातमा फुले यांचा िारसा चालवििारा राजा म्हिनू महाराष्ट्राच्याच नव्ह ेतर वहदंसु्थानच्या इवतहासात तयांचे अलौवकक स्थान 

आह.े ततकालीन इतर संसस्थावनका प्रमािे राज िैभिाच्या आवि सखुोपभोगाच्या गराड्यामध्ये न रमता राजसत्ता ह ेसमाजसेिेचे 

साधन आह ेअसे माननू या तत्त्िाने जगिारा हा राजा बहुजन समाजाच्या उन्नतीसाठी प्राथवमक वशक्षिाचा प्रसार, अस्पशृ्यता 

वनिारि, जातीभेद वनिारि, आंतरजातीय वििाह,इतयादी अनेक सधुारिा आपल्या राज्यात घडिनू आिण्यात साततयान े

आघाडीिर रावहला. आपल्या समाज सधुारिेच्या कायातत शाह ूमहाराजांनी विशेर्ष प्राधान्य वदले. जातीभदे ि अस्पशृ्यता या 

बाबी वहदं ूसमाजािरील कलकं असनू सामावजक विर्षमता ि अवनष्ट प्रथाच समाजाच्या मागासलपेनास कारिीभतू आहते असे 

तयांचे मत होते. जातीभदे मोडण्याची सरुुिात खालनू िर अशी न होता ती िरून खाली झाली पावहज ेम्हिज ेिरच्या जातीतील 

लोकांनी प्रथम प्रारंभ केला पावहज ेअसे प्रवतपादन करताना शाह ू महाराज म्हितात की,जपानमध्य ेजाती िादाचा विमल 

होण्यासाठी मोठे कारि म्हिज ेउच्च िगातच्या सामरुाई लोकांनी सरुुिात केली.तसे झाले नसते तर जपानची वस्थती सधुारली 
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नसती.जातीभेद नष्ट होण्यासाठी समाजातील सित स्तरातील लोकांनी प्रयतन केले पावहज े तेव्हाच समाजातील 

विर्षमता,जातीभेद,अस्पशृ्यता नष्ट होईल असे शाह ूमहाराजाचंे मत होते. शाहू महाराजांनी जावतभदे नाहीस ेव्हािेत म्हिनू केलेल े

कायत प्रवसद्ध आह.े कायद ेकरून आवि मागास जातीला सिततोपरी मदत करून शाह ूमहाराजानंी ह ेकायत केले. १९२० मधील 

एका व्याख्यानात महाराज म्हिाले की, जातीभदे अस ूद्या पि जाती द्वेर्ष मात्र नको. कारि जातीभेदाचे कारि जाती द्वेर्ष ह े

आह.ेअथातत जातीभेद तीव्र होऊ नयेत याची दक्षता घेण्याची गरजही तयांना मान्य होते. मागास जातीना सिलती ि सोयी दतेाना 

तयाचा पररिामी जाती भेद तीव्र होऊ नयेत अशीच तयाचंी भवूमका होती. या जाती भेदास कमी करण्यासाठी तयांनी विविध कायत 

केलेले आहते. 

राजर्षी शाहू महाराजांनी वस्त्रयांना धावमतक रूढी आवि परंपरा यामळेु होिाऱ्या त्रासाची दखल घेऊन तो त्रास दरू 

करण्याच्या दृष्टीने प्रयतन केले होते स्ितःच्या सनुेला तयांनी उच्च वशक्षि वदले राजाराम कॉलेजात मलुींना फी माफ केली स्त्री 

वशक्षिास प्रोतसाहन वदले परंतु यापेक्षाही महाराजांनी वस्त्रया आवि वििाह यासंबंधी केलेले कायद ेतयाचं्या परुोगामी आवि कतयात 

समाज सधुारकतिाची खरी ओळख आह ेवििाह विर्षयक प्रचवलत रूढी आवि जनुे धमातिर आधाररत ि इतर कायद ेयामळेु 

वस्त्रयांचे जीिन कष्टमय होते अजनूही आह ेशाहू महाराजांनी १८२० च्या कालखंडामध्ये म्हिज ेआज पासनू ७५ िर्षाांपिूी केलेल े

कायद ेपावहले म्हिज ेतयांचे परुोगामी विचार आवि कायत अवधकच उजळून वदसते आंतरजातीय वििाहाला तयांनी महत्त्ि वदलले े

आह ेपरंत ुछत्रपती राजर्षी शाहू महाराजांच्या काळात आंतरजातीय ि आंतरधमीय वििाह संमती नसल्याने ते बेकायदशेीर ठरिल े

जात वििाह ही एक धावमतक बाब मानण्यात येई राजर्षी शाहू महाराजांनी धमाततील रूढींना फाटा दऊेन ज्यांना नोंदिी पद्धतीन े

वििाह करायचा असेल तयास तसे कायदशेीर स्िातंत्र्य दिेारा कायदा अमलात आिला स्त्रीविर्षयक समाज सधुारिेच्या क्षेत्रातील 

ह ेएक क्ांवतकारक पाऊल होते आंतरजातीय ि आंतरधमीय वििाह ि नोंदिी पद्धतीस मान्यता दिेारा कायदा शाहू महाराजानंी 

१२ जलु ै१९१९ रोजी पास करून आपल्या संस्थानात लाग ूकेला याच समुारास म्हिज ेसि १९१८ मध्य ेमध्यिती कायदमेंडळात 

विठ्ठलभाई पटेल यांनी आंतरजातीय वििाह कायदशेीर ठरवििारे वबल मानले होते ह ेवबल भारतीय इवतहासात पटेल वबल या 

नािाने प्रवसद्ध पािले या वबलास सनातन्याचे पढुारी लोकमान्य वटळक, शंकराचायत, डॉ कुततकोटी यानी कडिा विरोध केला 

वशिाय पंवडत मदन मोहन मालविया या सारख्यानीही आपली प्रवतकूलता दशतविली मात्र रिींद्रनाथ यांनी तयास पावठंबा वदला 

महाराष्ट्रात सतयशोधक आवि ब्राह्मिेतर पक्षाच्या मंडळींनी ह े वबल उचलनू धरले पटेल वबलाच्या रूपाने सनातनी सधुारक 

यांच्यातील संघर्षत पराकोटीस पोहोचला होता या पार्श्तभमूीिर शाह ूमहाराजांचा हा कायदा अनेक दृष्टीने लक्षिीय ठरतो. पटेल 

वबलाच्या पार्श्तभमूीिर राजर्षी शाह ूमहाराजांनी १९१९ मध्ये वििाह नोंदिी कायदा केला या कायद्यामध्य े१८ िरे्ष िराचे ि १४ 

िरे्ष िधचू ेिय ग्राह्य धरले गेल ेवनधातररत िय पिूत िध ूिरास पालकाचं्या संमतीची आिश्यकता रावहली नाही १८९१ च्या संमती 

वबलात वििाहाच्या िेळी िधचू ेिय कमीत कमी बा१२ िरे्ष असले पावहजे असा वनबांध होता या संमती ियाच्या कायद्याविरुद्ध 

हा वहदं ूधमातिर हल्ला आह ेअसा जोरदार आक्षपे तयािेळी लोकमान्य वटळकांनी आवि इतर पढुाऱ्याने घेतला होता. राजर्षी 

शाहूच्या या कायद्यामधील िधचू्या ियाची १४ िरे्ष पिूत करण्याची अट म्हिज ेसंमती ियाच्या कायद्याच्या पढुचे पाऊल होत े

या कायद्यात २३ वनयम आवि तीन पररवशष्ट होते या कायद्यातील ठळक बाबी पढुील प्रमािे आहते. 

१. हा कायदा कोल्हापरू इलाख्यास लाग ूआह.े 

२. हा कायदा जैन वहदं ूआयत समाजास लाग ूहोता. 

३. परीतक्ता, घटस्फोटीत मवहला यांना हा कायदा लाग ूनव्हता पि विधिांना हा कायदा लाग ूहोता. 

४. िराचे िय १८ िर्षत िधचूे िय १४ िरे्ष ग्रेगररयन कॅलेंडर प्रमािे पिूत असल्यास तयांना आंतरजातीय आंतरधमीय वििाह करता 

येईल तयाची नोंद होण्यासाठी १४ वदिस अगोदर िध ूिराने सरकारास नोटीस दिेे आिश्यक आह.े 

५. आंतरजातीय आंतरधमीय वििाह नोंदिी कायद्यात स्िजातीय रक्त संबंधातील वििाह तयाज ठरविला होता. 
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६. कायद्यान्िये निरा निरी तीन साक्षीदार आवि वििाह नोंदिी करिारा अवधकारी वििाहाच्या िेळी हजर असे ि तसे प्रवतज्ञापत्र 

िध ूिरास नोंदिी अवधकाऱ्यास द्याि ेलागेल. 

७. वनधातररत िय पिूत केलेल्या िध ूिरास पालकाच्या संमतीची गरज नव्हती. 

या कायद्यान्िये वनबांध वक्षथील होण्यास हातभार लागला वििाहाची नोंद ठेिल्याने पढुे तया तया वििावहत स्त्रीला 

निऱ्याच्या स्थािर मालकीचा वहस्सा वमळण्यास अिकाश वनमाति झाला बाल वििाहास आळा बसण्यास मदत झाली प्रौढ 

वििाहास प्रोतसाहन वमळाले राजानेच अध्यादशे जारी केल्याने आंतरजातीय वििाह करू इवच्छिाऱ्या स्त्री-परुुर्षास नवैतक बळ 

वमळाले. पटेल वबलाच्या समथतनाथत  वि. रा. वशंद ेही उभे रावहले. या वबलाच्या विरोधी भवूमका घेिारे वटळक विलायतेहून परत 

आल्यािर तयांना द्याियाच्या मानपत्रास विरोधी भवूमका घेऊन महर्षी वशंद ेनी सनातण्यास विरोध करून पटेल वबलास समथतन 

वदले पढु ेब्राह्मिेतर ि सतयशोधक चळिळीच्या प्रसाराने खेड्यात आंतरजातीय वििाह ि वमश्र वििाह होत रावहल ेिधात वजल्ह्यात 

ब्राह्मिेतर ि सतयशोधक चळिळीच्या तत्त्िाचा प्रसार करिारे अमतृराि कोरमकर ि ग्िाल्हरेचे सदावशिराि वशंद ेयाचंी कन्या 

गोदतुाई याचंा वििाह िधात येथे ठरला मराठा बोवडांग मध्ये शवनिार वदनाकं १२जानेिारी १९२८ रोजी झाला. या अनकुरिीय 

वििाहाचा महाराष्ट्रातील तरुिांनी आिश्यक विचार करािा तयाप्रमािे अनेक वमश्र वििाह घडून आिण्याचा प्रयतन करािा असे 

आिाहन 'विजय मराठा' पत्राने केल्याचे वदसनू यतेे. आंतरजातीय वििाह समथतन दिेारे भार्षि छत्रपती राजर्षी शाहू महाराज 

यांनी २०मे १९२० रोजी नागपरू यथेे केले. 

या भार्षिात तयांनी स्पष्ट केले की खरोखर आंतरजातीय वििाह सामावजक समता ि ऐक्य यांच्याकडे जाण्यासाठी फार 

महत्त्िाची पायरी आह ेपि तया ऐक्याचा उद्योग करिाऱ्यापैकी वकती जिांनी वतच्याकडे लक्ष वदले याचा आढािा घेतल्यास 

वनराशाच पदरी येथे सामावजक कायतकतयाांनी या महत्त्िाच्या मदु्याकडे आजिर दलुतक्ष केले आह ेअसे ददुिैाने म्हिाि ेलागले 

सतयशोधक चळिळीचे जनक महातमा फुले यांनी अशा प्रकारचे आंतरजातीय वििाह घडिनू आिले होते. तयांचा मलुगा यशिंत 

चा वििाह असाच आंतरजातीय वििाह होता.राजर्षी शाहूनंी ही इदंरूच्या धनगर राज घराण्याशी आपल्या घराण्याचे लग्न संबंध 

जोडून आंतरजातीय वििाह चा पायंडा पाडला ह ेअथतपिूत होय यािर महर्षी वि. रा. वशंदेंनी छत्रपती राजर्षी शाहू विर्षयी काढलले े

उद्गार महत्त्िाचे आहते. वहदंसु्थानातल्या वनरवनराळ्या राजघराण्यात वमश्र वििाह व्हािेत असे  राजर्षी शाहू महाराज यांचे मतच 

नव्ह ेतर प्रयतनही होते ह ेमला मावहत आह ेया विर्षयाच्या आधारे राजर्षी शाह ूमहाराज यानंी आंतरजातीय वििाह घडिनू 

आिण्यासाठी आपल्या संसस्थानामध्ये साततयाने प्रयतन केल्याचे आपल्याला वदसनू यतेे. 
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• प्रस्तावना: 

भारत हा शेतीप्रधान दशे म्हणनू ओळखला जातो एकूण लोक संख्येपैकी जिळपास 70 टक्के लोक ह ेग्रामीण भागात 

राहतात.भारतीय अर्थव्यिस्र्ा ही शेतीिर आधाररत आह ेएकूण लोकसंख्येच्या जिळपास 68 टक्के लोकसंख्या ही शेतीिर 

अिलंबून आह ेभारतीय शेती ही वनसगाथिर अिलंबून आहभेारताच्या काही भागांमध्ये प्रचंड मोठ्या प्रमाणािर पाऊस पडतो तर 

काही भागामंध्ये पाऊस पडतच नाही त्यामळेु काही भागात शेतकऱयांना ओल्या तर काही भागात कोरड्या दषु्काळानंा सामोरे 

जाि ेलागते. 

• संशोधनाचा उदे्दश : 

१) मराठिाड्यातील शतेकऱयाच्या समस्या जाणनू घेणे. 

२) मराठिाड्यातील शतेकऱयाच्या समस्येची कारणे शोधणे. 

३) मराठिाड्यातील शतेकऱयांच्या समस्यािर उपाययोजना सचुिणे. 

• संशोधन पद्धती : 

प्रस्तुत शोवधवनबंधाकररता दयु्यम तथ्य संकलन पद्धतीचा अिलबं करण्यात येईल तसेच संशोधनासाठी लागणारे 

सावहत्य ह ेशोध पविका, संदभथगं्रर्, इटंरनेट इत्यादीच्या माध्यमातुन संकवलत केले जाईल. तसेच प्रत्यक्ष पाहणी करून मावहतीच े

संकलन आवण विशे्लषण केले. 

• मराठवाड्यातील शेतकऱ्याच्या समस्या एक समाजशास्त्रीय अभ्यास : 

पविम महाराष्रामध्ये मोठ्या प्रमाणािर पाऊस पडतो तर विदभथ आवण मराठिाड्यामध्ये पाऊस हा अवतशय कमी 

प्रमाणात पडतो तर काही मराठिाड्याच्या काही भागामंध्ये मध्यम ते हलक्या तर काही भागामंध्ये तुरळक पाऊस पडतो त्यामळेू 

मराठिाड्यावतला शेतकऱयाची पररवस्र्ती अवतशय वबकट स्िरूपाची असलेली वदसनू येते मराठिाड्यातील शेती ही पािसािर 

अिलंबून असल्यामळेु मराठिाड्यातील उस्मानाबाद,लातरू,जालना बीड नांदडे परभणी औरंगाबाद वहगंोली या वठकाणी मध्यम 

स्िरूपाचा पाऊस पडतो त्यामळेु मराठिाड्यात शेती ही पािसािर आधाररत असल्यामळेु शतेकऱयानंा पािसा अभािी वनमाथण 

होणाऱया अनेक समस्यांना तोंड द्याि ेलागते मराठिाड्यातील शतेकऱयाचे दरडोई उत्पन्न ह ेतुटपुंजे असल्यामळेु त्यांना त्यांच्या 

मलूभतू गरजा ही भागिता येत नाहीत त्यांना वनसगाथच्या लहरीपणामळेु शेतकऱयांना अनके प्रसंगाला तोंड द्याि ेलागते कधी 

कधी िेळी अिेळी पडलेल्या पािसामळेु हाताशी आललेा घास वहरािनू घेतला जातो त्यामळेु शतेकऱयाचे मोठ्याप्रमाणात 

नुकसान होते त्यातच शेतकऱयांच्या वपकानंा शासनाकडून योग्य हमीभाि वदला जात नाही त्यामळेु मराठिाड्यातील शेतकरी हा 

कजथबाजारी झाललेा वदसनू येतो त्याला अनेक िेळा त्याच्या गरजा भागिण्यासाठी सािकाराकडून कजथ घ्याि ेलागते कजथ घ्याि े

लागते सािकाराकडून व्याजाने घेतललेे कजथ तो सािकाराचे घेतलेले कजथ िेळेिर परत करू शकत नाही त्यामळेू त्यातच 

सािकाराचा जाच या आशा अनेक कारणांमळेु त्याच्यासमोर आत्महत्या करण्यावशिाय पयाथय वशल्लक राहत नाही त्यामळेू 

मराठिाडा आवण विदभाथतील अनेक शेतऱयांनी आत्महत्या केल्याच ेआढळून येते. 
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भारताचे माजी पतंप्रधान लालबहादरू शास्त्री यांनी एक नारा वदला होता तो म्हणज े"जय जिान जय वकसान" माि 

आज ती भािना शेतकऱयाच्या बाबतीत सरकारची असललेी वदसनू येत नाही. सरकारने शेतकऱयाच्या बाबतीत जर योग्य पाऊल 

उचलले तर शतेकऱयांना आत्महत्या करण्यापासनू शासन िाच ूशकतो पण शासकीय दरबारी दखेील शेतकऱयांच्या विषयी 

चागंली भवूमका घतेललेी वदसनू येत नाही अनेक िेळा शतेकऱयांच्या शेती मालाला योग्य हमीभाि वदला जात नाही त्यामळेु 

शेतकरी िषथभर शतेात राब राब राबूनही शेिटी त्याच्या पदरात वनराशा पडते अशा वनराश पररवस्र्तीत शेतकरी हिालवदल होतो 

आवण आत्महत्या सारखे पाऊल उचलतो मराठिाड्यातील शेतकऱयांची पररवस्र्ती ही तर अवतशय दयनीय असलेली वदसनू येत े

मराठिाड्यातील शतेी ही पािसािर आधाररत असल्यामळेु अनेक िेळा वनसगाथच्या लहरीपणामळेु शेतकऱयांना मोठा फटका 

बसतो मराठिाड्यातील शतेी ही आजही पारंपाररक पद्धतीने केली जाते त्यामळेु उत्पादन ह ेकेलेल्या खचाथ इतके ही वमळत नाही 

त्यामळेु शेतकरी हा कजथबाजारी झाललेा वदसनू येतो. 

पिूीच्या काळी असं म्हटलं जात असे की, उत्तम शेती मध्यम व्यापार आवण कवनष्ठ श्रेणीची नोकरी माि सध्याचे वचि 

बदललेले वदसनू येते शेतीकडे बघण्याचा कल हा वनम्न स्िरूपाचा असल्याचे वदसनू येते त्याचं मखु्य कारण म्हणज ेशेती ही 

वनसगाथच्या लहरीिर आधाररत केली जाते कधी जास्तीचा पाऊस पडतो तर कधी कोरडा दषु्काळ पडतो अशािेळी शेतकरी हा 

हिालवदल होतो त्यामळेु त्याला आवर्थक समस्यांना सामोरे जाि ेलागते त्यामळेु तो हलाखीचे जीिन जगत असल्याचे वदसनू 

येते मराठिाड्यातील शेतकऱयाची पररवस्र्ती ही अत्यंत वबकट स्िरूपाची असल्याचे वदसनू येते त्याच्यासमोर त्याच्या मलुाचं े

वशक्षण मलुींच ेवििाह घर प्रपंच ह ेभागिणे दखेील त्याला आजच्या पररवस्र्तीत कठीण झाल्याचे वदसनू येते शेती व्यिसाय हा 

न परिडणार असा झालेला आह ेत्यामळेु मराठिाड्यातील शेतकरी कामाच्या शोधात शहराकडे स्र्लांतर करत असल्याचे वचि 

मोठ्या प्रमाणािर वदसनू येते. मराठिाड्यातील शेतकऱयांच्या शेतीतून उदरवनिाथह होईल एिढ ेही उत्पन्न वनघत नसेल तर तो 

शेतकरी कशाला शतेी करेल अशा स्िरूपाची पररवस्र्ती आज मराठिाड्यात वनमाथण झाललेी आह.े 

बीड, उस्मानाबाद, लातरू, जालना, नादंडे या भागामध्ये पािसाचे अल्प प्रमाण असल्यामळेु शेतीत केलेला खचथ 

दखेील वनघत नसल्यामळेु आज शेतकऱयाचंा शतेीकडे बघण्याचा दृविकोन वदिसेंवदिस खालाित चालललेा वदसनू येत आह े

शेतीमध्य ेअसललेी छुपी बेकारी वदिसेंवदिस िाढत चालललेी असनू निीन तंिाचा िापर भांडिलाच्या अभािामळेु सिथ शेतकरी 

करू शकत नाहीत. अपेवक्षत भाडंिल परुिठा कमी व्याज दरामध्य ेभारतातील बँक करू शकत नाहीत पयाथयाने शेतकऱयाला 

खाजगी सािकाराकडून भांडिलासाठी अिलंबून राहािे लागते या सािकाराच्या प्रचंड मोठ्या व्याजदरामळेु शेतकरी हा सतत 

आवर्थक आवण मानवसक तणािाखाली आपल ेजीिन जगतो सततचा दषु्काळ दबुारा पेरणी रासायवनक खत ेि बी वबयाण ेयाचं े

िाढललेे दर तसेच महागडे कीटकनाशके शेती अिजारे,मलुां- मलुींचा वशक्षणाचा िाढता खचथ मलुींच्या लग्नाची 

काळजी,सततची िीज लोड शेवडंग, कागद पिासाठी तलाठी महाशयाची नको त्या कुरापाती या आवण आशा अनेक कारणामळेु 

भारतातील शेतकरी तणािाखाली जगत असलेला वदसनू यतेो ह ेआपल्याला शेतकऱयाच्या दनैवंदन जीिनािरून सहजपणे लक्षात 

येऊ शकते भारतातील शेतकऱयाची दयनीय अिस्र्ा ही फार िषाां पिूीपासनूच असललेी आपल्याला वदसनू येते "शेतकऱयाचा 

आसडू" यामध्ये दखेील महात्मा ज्योवतबा फुले यांनी शेतकऱयाची होणारी वपळिणकू याचे िणथन केलले ेवदसनू येरे् शेतकऱयाच्या 

ज्या समस्या आहते. त्यामध्ये शतेीमध्ये असललेी छुपी बेकारी, आवण अर्थ बेकारी वदिसें वदिस िाढत चालललेी असनू निीन 

शेती तंिाचा अभाि, भांडिला अभाि, अपेवक्षत भांडिल परुिठा,  कमी व्याजदरामध्ये बँका शतेकऱयांना कजथ परुिठा करत 

नाहीत त्यामळेु शेतकऱयांना सािकाराकडून कजथ घ्याि ेलागते सािकाराच ंघेतललेे भाग भांडिल शेतकऱयांना न परिडणारे असत े

तरी दखेील शेतकऱयांना सािकारािरच अिलंबून राहाि ेलागते. त्याच्या प्रचंड मोठ्या व्याज दरामळेु शेतकरी सतत आवर्थक 

आवण मानवसक तणािाखाली जगत असतो मागच्या काही िषाथपासनू मराठिाड्यामध्ये पािसाच ं बे भरिशाचं चक्र वनमाथण 

झाल्यामळेु शतेकरी हिालवदल झाललेा वदसनू यतेो शतेकऱयाचंा शतेीकडे पाहण्याचा कल हा हळूहळू बदलत असलेला वदसनू 
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येत आह ेलोड शेवडंग, अिेळी पडलेल्या पािसामळेु हाताशी आललेे पीक ह ेही नि होऊन जाते,शतेमालाला हमीभाि योग्य 

पद्धतीने वदला जात नाही त्यामळेु त्याच्यासमोर कजाथचा मोठा डोंगर उभा राहतो या सिथ पररवस्र्तीत शेतकरी हा आवर्थक 

कमकुित झालेला वदसनू येतो मराठिाडा तसेच विदभाथतल्या अनेक शेतकऱयांनी या नावपकीला कंटाळून आत्महत्या केल्याच े

वचि आपल्याला वदसनू येते. 

 

• संदर्भ ग्रंथ : 

१) दशेमखु, येळणे - "योजना". जागवतकीकरण कृषी क्षेिातील बदल ि शेतकऱयांच्या आत्महत्या. 

२) शरद जोशी - "शेतकरी संघटना विचार आवण कायथपद्धती" जनशक्ती िाचक चळिळ,औरंगाबाद. 

३) नाईकिाडे अशोक(२०१०) - "शेतकऱयांच्या आत्महत्या वचतंा आवण वचंतन" औरंगाबाद कीती प्रकाशन. 

४) वशंद ेविनायक (२०१५) "शतेकरी आत्महत्या" नादंडे सयूथ मदु्रा प्रकाशन. 

५) विष्ण ूढोबळे (२००९) " शेतकऱयांच्या आत्महत्या जागवतकीकरणातील शोकांवतका ,पणेु .सगुािा प्रकाशन. 

 



98 
 

Drought stress in plants and possible methods of alleviation: Mini Review 

 

Dr. Komal K. Bhise, Dr. Savita D. Mali 

Department of Microbiology,  

Vivekanand College, Kolhapur 

416003, Maharashtra, INDIA. 

komalbhise7@gmail.com 

 

Abstract 

Increasing drought stress is alarming constraint to agricultural crop productivity. Several 

mitigation strategies are required to cope with drought stress. drought condition results in 

inhibited germination, photosynthesis, oxidative stress and osmotic stress, The present review 

highlights the effects of drought condition on plant growth at physiological, biochemical and 

molecular level and its alleviation using plant growth promoting bacteria (PGPB), Silicon (Si) 

and Super absorbent polymer (SAP). 

Keywords: Drought stress, Plant growth promoting bacteria, Silicon, Superabsorbent polymer. 

--------------------------------------------------------------------------------------------------------------------- 

Introduction 

The increase in worldwide population and drastic climatic changes haunt the food security (Lesk 

et al. 2016). The present scenario shows that plants are continuously getting bare to several stress 

conditions. Water is essential factor in agriculture field however it is limited resource (Wang et 

al, 2012). Drought stress is major abiotic stress affecting food security for worldwide increasing 

population and is predicted to severely affect plant growth by 2050 for more than 50 % of land 

(Vinocur and Altman 2005; Kasim et al. 2013 Hashem et al., 2017). As per WHO affects around 

55 million people worldwide (WHO 2020). Drought stress may be short, moderate, severe and 

extremely prolonged, affecting overall crop growth and yield (Bottner et al. 1995). The main 

cause of drought stress is changed pattern of rainfall and decreased precipitation (Lobell et al., 

2011). The plant water relationship is affected at whole plant and cellular level thus leads to 

specific plus nonspecific physiological response (Beck et al. 2007). Drought stress results in 

reduction in leaf expansion, stem elongation ((Engelbrecht et al., 2007), water potential, 

photosynthesis (Yang et al. 2010; Alcazar et al. 2011), ionic and nutrient imbalance (Engelbrecht 

et al., 2007). Drought stress induced elevated level of reactive oxygen species (ROS) affect 

redox status of plants resulting in damages due to oxidation of proteins, lipids, nucleic acid and 

photosynthetic pigment (Nahar et al., 2017). Drought stress reduces growth of several important 

crops such as wheat, maize, barley, potato, pigeon pea and rice (Rampino et al. 2006; Kamara et 

al. 2003; Samarah 2005; Lafitte et al. 2006; Hijmans, 2003; Nam et al., 2001). 
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Effect of drought stress on plant growth 

Drought stress induces several morphological, physiological and biochemical changes in plants 

thus affect overall plant growth and productivity (Noman et al. 2015; Ye et al. 2012). Drought 

stress affects cell membrane hence maintenance of cell membrane integrity and stability is vital 

for development of drought tolerance in plants (Bajji et al., 2002). Drought stressed plants have 

altered elasticity of cell wall, excessive toxic metabolites and reduced photosynthesis 

consequenting in plant death. Drought stressed plants have altered proteomic and biochemical 

status due to changes in gene expression (Caruso 2009, Alvarez 2008, Li 2008, Carmo 2009). 

Presence of sufficient water level is essential for plant survival in drought condition. 

Drought stressed plants maintains high water level through osmotic adjustment (Osakabe et al. 

2014). However reduced water potential and water contents under drought stress have been 

reported in several plants (Ali et al. 2013b; Noman et al. 2015). Plants requires sufficient amount 

of essential nutrients for growth and development. Drought condition affects soil nutrients 

availability and its transport in plant as water carries the nutrients to plant root. Drought stress 

reduces diffusion and mass flow of nutrients, which are water soluble such as calcium, 

magnesium, nitrate and sulfate (Selvakumar et al. 2012). 

The main response to drought condition is arrest of plant growth. Under drought stress 

the cell growth is severely impaired due to reduced turgor pressure (Taiz and Zeiger, 2006). 

Drought stress inhibits cell division and enlargement (Jaleel et al, 2009), reduces plant height 

(Bunnag and Pongthai, 2013) and tillers number (Bunnag and Pongthai, 2013). Maize plant 

growing under water limiting condition showed decreased height and leaf size (Khan et al. 

2015). Under water limiting conditions fresh and dry weight of plants gets significantly 

decreased (Zhao et al. 2006). 

Seed germination is most important step in the formation of seedling. Drought condition 

is major stress which delays or prevents process of seed germination (Hubbard et al. 2012; Shi et 

al. 2014). The acclimatization of germination and establishment of seedling to environmental 

condition is necessary for plant propagation (Zhang et al. 2005). The drought stress originated 

reduced germination and seedling growth has been reported in important crops such as Oryza 

sativa L., Pisum sativum L. and Medicago sativa L. (Okcu et al., 2005; Manikavelu et al., 2006; 

Zeid and Shedeed, 2006). Plants subjected to drought stress have inhibited shoot growth which 

decreases plant requirement of metabolites and mobilize them for production of compounds 

needed for osmotic adjustment (Hsaio and Xu 2000). Okcu et al. (2005) reported impaired 

germination and seedling growth of pea subjected to drought stress. These results corroborates 

with Zeid and Shedeed (2006) who reported reduced germination, length and weight of alfalfa 

(Medicago sativa) grown under water deficit conditions. 

Drought stress affects photosynthesis, an important process of plant growth and 

productivity. Drought stress induced decrease in chlorophyll content has been reported in 

Carthamus tinctorius (Siddiqi et al., 2009), Paulownia imperialis (Ayala-Astorga and Melendez, 

2010), Jatropha curcas (Evandro N. Silva 2010) and bean (Beinsan et al., 2003). The decrease in 

rate of photosynthesis in drought condition is due to the decrease in photosynthetic enzymes 
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activity, decreased efficiency of photosystem II, stomatal closure (Centritto et al, 2009)., reduced 

leaf expansion and leaf senescence (Wahid et al., 2007). Drought stress makes the plants more 

vulnerable to photo damages due to stomatal closure, which decreases availability of CO2 
 

(Lawlor and Cornic, 2002). 

Drought stress results in oxidative stress in plants because of the amassed synthesis of 

ROS due to disruption in photosynthesis, increased rate of photorespiration which alters cell 

homeostasis. ROS such as hydroxyl radicals, hydrogen peroxide and super oxide radicals are 

normally generated in very less amount under non stress conditions in several plant organelles 

(Apel and Hirt 2004).  Accumulated ROS increases lipid peroxidation, resulting in DNA, 

proteins and lipid damages (Pompelli et al. 2010). Elimination of ROS and prevention of drought 

stress originated oxidative stress is is effective strategy for development of drought tolerance in 

plants (Bartels 2001) Plants are equipped with enzymatic (catalase (CAT), glutathione reductase 

(GR), superoxide dismutase (SOD), ascorbate peroxidase (APX)) and non-enzymatic (ascorbic 

acid, glutathione and cysteine) defense system which scavenge ROS thus protects them against 

drought stress induced elevated level of ROS (Miller et al. 2010). 

The most common response of plant to drought condition is osmotic stress because of the 

imbalance in water level (Vinocur and Altman 2005).  Osmotic stress results in different effects 

in drought stressed plants at cellular level. It limits plant growth due to reduced rate of 

photosynthesis, resulting in increasing production of ROS that damages cell components. Severe 

drought stress reduces volume of cytosole and vacuole because of the cell dehydration (Bartels 

and Sunkar 2005). Drought stress stimulated osmotic stress is mediated by osmolytes synthesis 

thus reestablishes homeostasis (Zhu 2002). Plants adapt to drought stress condition by 

accumulating osmolytes such as trehalose, glycine betaine and proline (Vendruscolo et al. 2007; 

Rodriguez et al. 2009). Drought tolerance in plants is indicated by an increased level of amino 

acids (Zhu 2002) which is reported in drought stressed plants including wheat, sorghum and 

pepper (Yadav et al. 2005). Increased level of proline gives indication of presence of drought 

stress in plants (Valentovic et al. 2006). 

Plants tolerate drought stress condition by multiple mechanisms such as antioxidant 

production and osmolytes synthesis (Umezawa et al. 2006). Abscisic acid is hormone, produced 

by drought stressed plants which coordinates several strategies of plants for protection against 

drought condition (Hubbard et al. 2010). Plants may increase root growth by improving plant 

water acquisition (Gowda et al. 2011) or reduce use of water by closing stomatas and slowing 

growth (Lopes et al. 2011) or may accelerate flowering stage before beginning of stress 

(Neumann 2008). 

 

Strategies to alleviate drought stress 

Plant growth promoting bacteria 

Bioinoculants improves quality of soil as compared to chemical based fertilizers (Kumar et al., 

2016). PGPB are potential candidates which modulates physiological response to drought hence 

ensures survival of drought stressed plants (Manjunatha et al. 2022, Marasco et al. 2012). 
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Ethylene is plant hormone involved in plant growth and development plus defense against 

several abiotic stress conditions at low level (Kazan 2015). When plants are exposed to stressful 

condition an elevated level of ethylene is produced (Abdelaal et al. 2021) hence this hormone is 

widely known as stress ethylene, which hinders overall growth of plant. After the exposure of 

plants to stress condition, the stress ethylene synthesis occurs in two peaks, small first peak of 

ethylene is responsible for expression of plant defense genes while the large second peak known 

as stress ethylene is deleterious to plant growth and development (Glick et al. 2007). PGPB have 

ability to produce ACC deaminase enzyme which metabolize ACC, an immediate precursor of 

ethylene into ammonia and α-ketobutyrate hence reduces stress ethylene level in plants 

(Shaharoona et al. 2006).  The inhibitory effects of drought stress on growth and yield of pea are 

eliminated by ACC deaminase expressing PGPB (Arshad et al., 2008). Mayak et al. (2004) 

examined reduced ethylene level and improvement in weight of drought stressed tomato and 

pepper plants bacterized with ACC deaminse producing Achromobacter piechaudii ARV8. 

Similarly inoculation of drought stressed pisum with ACC deaminase producing PGPB 

Pseudomonas spp. results in longer root development which increases plant water uptake from 

soil (Zahir et al. 2008). Similarly, drought stress suffering wheat plants inoculated with ACC 

deaminase producing PGPB have increased shoot biomass and increased root length (Magnucka 

and Pietr 2015). 

PGPB involves some biochemical and physiological changes in plants hence induce drought 

resistance such as antioxidants defense, production of plant hormones such as indole-3-acetic 

acid (IAA), gibberellic acid, abscisic acid (ABA) and cytokinins, synthesis of ACC deaminase 

enzyme, exopolysaccharides and induced systematic tolerance (IST) (Fig. 1) (Khalid et al. 2006, 

Kim et al. 2012; Timmusk et al. 2014). 
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Fig. 1- Role of PGPB in promotion of growth of drought stressed plants 

IST is microorganism originated physicochemical changes in plant, which ensures 

improved tolerance to abiotic stress conditions (Yang et al., 2009). 

Plant hormones such as IAA, gibberellic acid, cytokinins and ABA are essential for plant 

growth and development (Egamberdieva, 2013) and helps the plants to survive under stress 

conditions (Fig. 1) (Fahad et al., 2015). PGPB have an ability to synthesize plant hormones 

which stimulates growth and division of plant cells to develop tolerance against stress conditions 

(Glick and Pasternak, 2003). Reduced ethylene level by ACC deaminase and promotion in plant 

growth by bacterial auxin has been reported by Belimov et al. (2015) when potato plants exposed 

to drought conditions were inoculated with PGPB. Furthermore, Azospirillum lipoferum 

producing gibberellic acid and ABA, mitigates drought stress in maize plants (Cohen et al., 

2009). Furthermore P. putida H-2–3 with gibberellic acid producing ability when inoculated to 

drought stressed soyabean plants improves plant growth (Kang et al., 2014). IAA producing 

PGPB mediates interaction between producing bacteria and plant plus protects bacteria from 

stressful environmental conditions.  In an experiment carried by Bianco et al. (2006) about 50 % 

of bacterial cells gets died when exposed to osmotic stress, while treatment of IAA showed 30 % 

death of bacterial cells. The exopolysaccharides produced by PGPB increases soil aggregation, 

maintains high water potential around bacterized plant roots which leads to increase plant 
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nutrient uptake hence increases plant growth and helps the drought stressed plants for survival 

(Selvakumar et al., 2012). Bacterization of drought affected maize plant by exopolysaccharide 

producing Pseudomonas aeruginosa, Proteus penneri and Alcaligenes faecalis exhibited increase 

in proteins, sugar, proline level and decrease in antioxidant enzyme activity (Naseem and Bano, 

2014). Exopolysaccharide protects PGPB and plants from desiccation as it holds the water in 

microenvironment and releases water slowly in surrounding soil hence dries up very slowly 

(Hepper, 1975). Exopolysaccharide production also increases rhizospheric competence of PGPB 

which results in direct effect of plant growth promoting properties of organism on plant growth 

and productivity (Bhise et al. 2017).  Some PGPB produces phytase enzyme which solubilize 

phytate compounds thus make the soluble phosphate available to plants which again help the 

plants for their growth under stress conditions (Kumar et al. 2016b). Abdelaal et al. (2021) 

reported improved height and weight in drought stressed soyabean plants added with 

Pseudomonas. Plants suffering from drought condition respond by increasing abscission and 

senescence of older leaves, the process also called as leaf area adjustment (Gepstein and Glick 

2013), however elongation in plant roots occurs to reach ground water for plant need (Brunner et 

al. 2015). For continuous growth of plant under drought stress, maintenance of water potential is 

necessary and this can be achieved by accumulation of compatible solute such as proline, organic 

acids and glycine betaine, which plays a vital role in osmotic adjustment. Osmolytes produced by 

PGPB maintains osmotic balance of plants thus help the plant to grow in drought stress 

(Vanderlinde 2010). Inoculation of drought stressed maize plants by Pseudomonas putida GAP-

P45 showed accumulation of proline which improved relative water content and plant biomass 

(Sandhya et al., 2010). Furthermore inoculation of drought exposed tomato plant by Bacillus 

polymyxa exhibited increased proline to mitigate stress (Shintu and Jayaram, 2015). 

PGPB activates antioxidant defense which improves cell membrane stability hence increases 

drought resistance in plants (Gusain et al. 2015). Reduced activity of antioxidant enzymes such 

as GPX and APX in Bacillus species inoculated maize plants has been observed by Vardharajula 

et al. (2011), developing protection against drought condition. In soil environment plant and 

bacteria communicates with each other by producing volatile organic compounds (VOC). These 

VOC activates plant gene synthesis encoding ROS scavenging enzymes such as CAT, SOD and 

GR, which in turn protects the plants against drought stress (Timmusk et al. 2014). Significantly 

reduced melondialdehyde (MDA) contents has been observed by (Chandra et al. 2018) in 

drought stressed finger millet (Eleusine coracana (L.) when supplemented with ACC deaminase 

producing PGPB pseudomonas sp. Furthermore author has also reported increased fresh and dry 

weight of shoot and root and photosynthetic pigment content in finger millet exposed to drought 

stress applied with pseudomonas sp. inoculum. Batool et al. (2020) also reported improved 

chlorophyll, total soluble sugar and protein contents in drought stressed potato plants inoculated 

with B. subtilis HAS31 

Silicon 

Silicon (Si) is second mainly abundant element of earth crust accounting for 28 % of total 

earth crust (Sommer et al. 2006). Si considered as nonessential for plant growth and development 
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(Luyckx et al., 2017).  However Si plays a key role in plant growth, enzyme functioning, gene 

expression (Vatansever et al., 2017), activates many processes of physiologically and 

metabolically important (Parveen and Ashraf, 2010). 

Plants growing in soil have Si in their tissue (Ma and Yamaji, 2008) which gets varied 

based on plant genotype and species (Ma and Yamaji, 2008). The uptake and transport of Si in 

plants is classified as active, passive or rejective. It has been reported that Si mitigates dangerous 

effects of abiotic stresses such as drought, salinity and metal toxicity (Ali et al. 2012a, 2013a; 

Ahmed et al. 2014a; Keller et al. 2015). Inoculation of Si mitigates adverse effects of drought 

stress on sorghum (Yin et al. 2014), potato (Crusciol et al. 2009) and wheat (Gong et al. 2005). 

Si inoculation to drought stress suffering plants increases plant water contents and 

decreases loss of water by stimulating synthesis of silica cuticles double layer under leaf 

epidermis (Luyckx et al., 2017). Increase in water uptake by plant root inoculated with Si is 

because of the activation in amino acids and sugar accumulation (Sonobe et al. 2011). Under 

drought stress Si increases hydraulic conductance of plant root which increases plant water 

uptake and transport thus results in up regulation of transcription of several aquaporin genes (Liu 

et al. (2014). Si plays a vital role in maintenance of plant mineral balance under stress condition 

due to increased water conservation and nutrient absorption in plants (Zhu and Gong, 2014). In 

addition, Si increases membrane stability and reduces cell membrane permeability and inorganic 

leakage of stressed plant cell (Merwad et al., 2018). Si application to stressed plants maintains 

plant function and integrity of cell membrane and, improves plant growth hence mitigates stress 

condition (Merwad et al., 2018). 

Plant uptake of essential nutrients is reduced in drought condition (Emam et al. 2014). Si 

addition in drought stressed wheat increases P level (Gong and Chen 2012). Furthermore Emam 

et al. (2014) reported improved P and K in drought stressed rice straw when provided with Si 

over non provided Si plants. 

Application of calcium silicate to drought stressed maize improved seed germination 

(Zargar and Agnihotri 2013). Si application under drought stress increases plant growth. Ahmed 

et al. (2011b) reported improved dry weight of root and shoot of drought stressed Sorghum 

bicolor L. inoculated with Si. Furthermore Hamayun et al. (2010) examined increased fresh plus 

dry weight and shoot length of Glycine max L. when applied with Si. Similarly Si inoculated 

drought affected rice showed increased rice grain yield over control (Nolla et al. 2012) and 

increased level of phenolics and flavonoids (Emam et al. 2014) over uninoculated plant. Si 

application increases chlorophyll contents of drought stressed plants such as soybean (Shen et al. 

2010), wheat (Pei et al. 2010) and sorghum (Yin et al. 2014). Si induced increase in 

photosynthetic pigment contents in drought stress suffering plants might be due to the Si 

originated reduced oxidative stress and increased water potential and gas exchange. Drought 

affected wheat plants added with Si showed increased rate of photosynthesis, relative water 

contents and stability of cell membrane (Maghsoudi et al., 2016). 

Si regulates overproduction of ROS in plants suffering from abiotic stress conditions. 

Kim et al. (2017) elucidated that the Si supplementation to stressed plants induces stress 
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resistance in plants by decreasing ROS overproduction by improving antioxidant enzymes 

activity mainly ascorbate peroxidase and catalase. Reduced lipid peroxidation and H2O2 
  has 

been reported in wheat (Pei et al. 2010), sunflower (Gunes et al. 2008), chickpea (Gunes et al. 

2007) and G. uralensis (Zhang et al. 2017) when added with Si. 

Si application may increase drought tolerance in plants by adjusting osmotic status of 

plants and increasing osmolyte level (Zhang et al. (2017). Inoculation of drought stressed 

Cucumis sativus L. by Si has improved tolerance in plant by improving water content and 

regulating proline level (Ouzounidou et al., 2016). 

Superabsorbent polymer 

Soil is dynamic material of great importance, playing an important role in ecosystem hence need 

to restore for sustainable agriculture (Smith et al. 2015). A soil management practice plays a vital 

role in maintaining soil quality and crop productivity (Diacono and Montemurro 2011). In order 

to ameliorate drought stress and maintain agriculture productivity, use of water absorbing soil 

amendments such as superabsorbent polymers is effective strategy (Yazdanpanah et al. 2016). 

Superabsorbent polymers (SAPs) are cross-linked macromolecules capable of absorbing 

and retaining high amount of water compared to its own weight, with difficulty to remove 

absorbed water even under pressure (Devine and Higginbotham 2005; Zohuriaan-Mehr et al. 

2008). Due to high water retention ability SAP reduces time requirement of plant watering hence 

acts as energy saving soil conditioner (Bai et al., 2010). In addition, SAPs might retain organic 

nutrients present in soil and has property to acclimatize to drought condition (Arbona et al., 

2005; Bai et al., 2010).  Inoculation of SAPs in drought stressed soil improved water use 

efficiency of crops and decreased amount of water needed for irrigation (Bettoni et al. 2014). 

SAPs are used in agriculture field in the form of seed coating, additives and root dips 

(Zohuriaan-Mehr and Kabiri, 2008). Supplementation of SAPs can improves properties of soil 

such as water holding capacity (Akhter et al. 2004; Yu et al. 2012; Yang et al. 2014) thus 

increases soil water content, water potential (Bhardwaj et al. 2007) and nutrients retention thus 

helps the plants to mitigate drought stress (Abedi-Koupai and Asadkazemi, 2006; Orikiriza et al., 

2009). 

Yang et al. (2017) showed enhanced water consumption in maize exposed to water deficit 

condition when provided with SAPs. Authors has explained this with two mechanisms, first is 

increased water holding capacity of soil (Yu et al. 2011) and second is absorption of water from 

rhizosphere which is then translocated to shoot and transpired via stomata, resulting in growth of 

maize. Similarly Chehab et al. (2017) reported highest total yield of olive fruits and oil in arid 

region of Tunisia, when olive plants were inoculated with SAPs (Stockosorb®660) under field 

condition. The author has correlated these observations with improved water status of soil due to 

addition of SAPs. 

Plant growth is directly related to water contents, when water is added to soil, it 

transferred to plant for its growth. When water supply to plant is limited it results in restricted 

plant metabolism (Lee et al. 2001). Supplementation of SAPs to drought stress promotes 

efficiency in the use of rainwater hence confirms drought resistance in crops (Heschel et al., 
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2002). Supplementation of SAP to maize plants exposed to water deficit conditions showed 

improved photosynthesis, transpiration rate and stomatal conductance (Islam et al. 2011b). 

Furthermore Hou et al. (2018) confirmed improvement in soil properties, water use efficiency 

and increased yield of potato tuber when inoculated with SAPs. 

Conclusion: 

Drought stress is severe constraint on worldwide agricultural production affecting plant 

growth and productivity resulting in economic loss. Plant growth promoting bacteria, Silicon and 

Superabsorbent polymers significantly contribute for development of drought tolerance in plants. 

The use of novel approach combining PGPB, Si and SAP will help to open up new and powerful 

option to mitigate drought stress and increase agricultural productivity. 
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गोषवारा :       

गरोदर अिस्था ही एक नैसवगिक अिस्था आह.े या काळात स्त्रीला स्ितःचे ि गर्ािशयात िाढणाऱ्या गर्ािचे पोषण कराि ेलागत े

म्हणनू स्त्रीचा आहार हा वतचे ि गर्ािच ेयोग्य प्रकारे पोषण होईल अशा प्रकारे समतोल असािा. ज्या वस्त्रयांचा आहार योग्य ि परेुसा 

असतो तयांची प्रकृती गर्ाििस्थेत चागंली राहते. तयामळेुच या काळात वनमािण होणाऱ्या गर्िपात, अकाली प्रसतूी, रक्तक्षय या समस्या 

वनमािण होत नाहीत.  गर्ािची योग्य िाढ ि विकास होऊन सलुर् प्रसतूी सह सदुृढ अर्िकाचा जन्म होतो . यासाठी गर्ििती मवहलांना 

प्रतयक्ष र्ेटून स्ितः तयार केलेल्या अनुसवूचत द्वारे मावहती घतेली. गर्ििती मवहलाचंी कौटंुविक मावहती, वशक्षण, तया घेत असलेल्या 

दनैंवदन आहारातील पोषक घटक, तयांना असलेल्या आरोग्य समस्या याचा अभ्यास केला असता मांसाहार घेणाऱ्या गर्ििती 

मवहलामंध्ये वहमोग्लोविनचे प्रमाण जास्त आह.े  गर्ििती मवहला आहारात दधुाचा समािेश घेतात तसेच गर्ििती मवहलांना गर्ाििस्थेत 

घेतल्या जाणाऱ्या आहारािद्दल जाणनू घेण्याची इच्छा आह.े 

मुख्य शब्द -  गर्ििती,  आहार,  पोषण  

 

--------------------------------------------------------------------------------------------------------------------- 

प्रस्तावना -  

  “जो आरोग्य संपन्न आह ेतो आशा करू शकतो आवण जो आशािादी आह ेतयाच्याकडे सिि काही आह.े “  

दसुऱ्या शब्दात याचा अथि असा आह ेकी, ज्या व्यक्तीचे जीिन आरोग्यदायी आह ेतया व्यक्तीकडे जीिन जगण्यासाठी सिि 

काही आह.े   ददुिैान ेज्या व्यक्तीकडे आरोग्यदायी जीिन नाही तया व्यक्तीच्या जीिनात काहीतरी कमतरता आह ेह ेवनवित.  मनुष्य 

हा सतत आशेिर जगत असतो ि अशा जीिनाला प्रेरणा, प्रोतसाहन दणेारा आरोग्य हा महत्त्िाचा घटक आह.े  तयामळेु वनकोप 

प्रकृती उत्तम राखणे ही कुटंुिाची, समाजाची ि पयाियाने दशेाची जिािदारी आह.े  

कोणतयाही दशेाच्या प्रगतीचा सिाित महत्त्िाचा घटक म्हणजे तया दशेातील नागररकाचंे आरोग्य होय.  कारण जेथे उत्तम 

स्िास््य तेथे प्रगती ह ेजगमान्य समीकरण आह.े  र्ारतातील आरोग्य क्षेत्राचा विचार केला तर अजनूही अपेवक्षत विकास झाललेा 

नाही.  विशेषतः निजात अर्िक, िालक ि माता यांच्याकडे दलुिक्ष झाल्याचे वदसनू यतेे.  तयामळेु जनतेच्या आरोग्याची काळजी 

घेण्यासाठी शासनाने सिितोपरी प्रयतन करण ेगरजचेे असते.  दशेाच्या र्विष्याचा विचार केला तर दशेातील िाळके महत्त्िाची असनू 

तयांच्याकडे दलुिक्ष करून चालणार नाही.  दशेातील िालकाचंे आरोग्य दशेासाठी खपू महतिाचे आह.े  यासाठी दशेातील िालके ही 

आरोग्यदृष््टया सदृढ असणे अतयंत महत्त्िाचे आह.े  दशेातील िालके वनरोगी ,सदृढ नसतील तर तरुण वपढी वनरोगी असणार 
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नाही.  पररणामी दशेाची र्ािी वपढी कमकुित होऊन दशेाच्या प्रगतीत तचे अडथळा ठरतील.  तयामळेुच दशेातील र्ािी वपढीला 

घडविण्यासाठी गर्ििती स्त्रीचे सदृढ असणे, वनरोगी असणे अतयंत महतिाचे आह.े  

जागवतक आरोग्य संघटनेच्या एका अहिालानुसार मातेकडून िालकाला रोगाची लागण होण्याचे सिािवधक प्रमाण र्ारतात 

आह.े  तयामळेु िालकांमधील कुपोषण ि अर्िक, िालमतृयचूे प्रमाण कमी करण्यासाठी फक्त िालकािर लक्ष दऊेन चालणार नाही 

तर तयासाठी माताचंे आरोग्य ही महत्त्िाचे आह.े  

जगर्रातील एकूण ४५% िालमतृय ू प्रतयक्ष अप्रतयक्ष अपऱु्या पोषणा मळेुच होतात वशिाय वनरोगी मलुांपके्षा कमी 

िजनाच्या मलुांमध्ये मतृयदुराच ेप्रमाण दपु्पट आह.े  पोषक घटकामंध्ये गर्ििती स्त्रीमध्य ेलोहाची ि फॉवलक ऍवसडची कमतरता 

अर्िकामघ्ये जन्मतः दोष वनमािण करते,  जीिनसति ‘अ‘ ची कमतरता प्रवतकारशक्ती दिुिल करत ेतर आयोडीनच्या कमतरतेमळेु 

अर्िक कमी िुदध््यांकाची असललेी आढळून येतात. 

१९९२ साली पवहल्यादंा आईकडून एका वपढीकडून दसुऱ्या वपढीकडे वनकोप  िाढीतील त्रटुी कशा पढुे जातात ह ेस्पष्ट 

झाल्याने वस्त्रयांचे आरोग्य आवण वहत यांच ेमहत्त्ि अधोरेवखत झाले. आवण कुपोषणग्रस्त  वस्थतीिदलण्याची गरज लक्षात येऊ 

लागली. गरोदरपणातील कमी अंतर, िारंिार गर्िधारणा या जोडीने कष्टाची शारीररक कामे, अपरुा आहार, अपरुी आरोग्य वनगा 

आवण र्ेदार्दे यामळेु वस्त्रयांच्या पोषणािर दषु्पररणाम संर्ितात.  ज्याचे पररणाम फक्त मातेच्या नव्ह ेतर मलुांच्या  

आरोग्यािर ि पोषणािर ही होतात. (जागवतक आरोग्य संघटना अहिाल १९९७)  

 

सांबांहित  साहितयाांचा आढावा  

या हवषयावरील  इतर सांशोिने  

शीषभक :  िाळंतपणाच्या ियातील मवहलांमध्ये गर्िधारणे दरम्यान पोषणाच्या महति विषयी जागरुकता :  शहरी मवहलांमध्ये एक 

पररमाणातमक अभ्यास.  

 जनिल :  प्रगत फामािवसवटकल विज्ञान आवण तंत्रज्ञान जनिल 

             ISSN - 2328-0182 

             अिे मलु्ला खान,  मावल  सालेम,   तस्नीम मोहम्मद  

        -  मलू होण्याच्या ियातील मवहलामंध्ये गर्िधारणेदरम्यान पोषण विषयक जागकृता जाणनू घणे्यासाठी हा अभ्यास 

करण्यात आला.  या अभ्यासातनू असे वदसनू आल ेकी इतर मवहलांच्या तलुनते गरोदर मवहलामंध्ये गर्िधारणेदरम्यान 

पोषणाच्या महतिा िाित अवधक जागरूकता असते.  तयांना गर्िधारणेदरम्यान दगु्धजन्य पदाथि,  र्ाज्या आवण फळे याचं े

महत्त्ि मावहत होते परंतु तयांना योग्य आहार आवण गर्िधारणेदरम्यान तयांच्या प्रर्ािाशी संिंवधत अचकू मावहतीचा अर्ाि 

होता.  काही सहर्ागींना पौवष्टक तयाची आिश्यकता आवण  आवण तयाचे गर्ािच्या िाढीिर होणारे पररणाम याविषयी 

वकमान मावहती नव्हती.  २५ ते ३५  ियोगटातील मवहलांनी तसेच नोकरदार मवहलांनी पोषणाच्या महतिा िाित 

जागरूकता दाखविली.  
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      २)  शीषभक :  गरोदरपणातील आहार  

           जनिल : िाल रोग शास्त्र यरुोवपयन जनिल  ( ३  नोव्हेंिर २०१७ )  

                      एच डॅनी एविलझ    

• या अभ्यासातून गर्िधारणेचे संिंवधत प्रश्ाचंी उत्तरे दणे्याच्या प्रयतन केला जसे काय खाि?े  वकती खाि?े ते महत्त्िाचे का 

आह?े  िेगिेगळ्या प्रावधकरणाद्वारे प्रस्तावित केलेल्या वशफारशी ठोस ज्ञानािर आधाररत आहते.  फोलटे 

सप्लीमेंटेशन,  आयोडीनच्या योग्य डोस  साठी काही वचतंा आहते.  तरीही सामान्य गरोदर स्त्रीला योग्य आहाराची रचना 

करण ेकठीण असल्याचे वदसते.  निीन इलेक्ट्रॉवनक अनुप्रयोग उपयकु्त ठरू शकतात.  तथावप त े स्थावनक आरोग्य 

अवधकाऱ्यांनी मंजरू केले पावहजते.  

• सांशोिनाची उहिष्टे - 

  १) गर्ििती मवहलांच्या आहाराच्या पोषण दजािचा अभ्यास करण.े  

  २)  गर्ििती मवहलांच्या आरोग्याचा अभ्यास करणे.  

मयाभदा - कोल्हापरू वजल्यातील आसलुे ि पोले या दोन गािांतील 

        गर्ििती मवहला परुता    

  सांशोिन कायभपद्धती :  

अ) मावहतीचे संकलन : गर्ििती मवहलांच्या पोषणाच्या दजािचा अभ्यास करण्याकररता २५ गर्ििती वस्त्रयांना प्रतयक्ष र्ेटून स्ितः 

तयार केलेल्या अनुसचूी द्वारे मावहती घेतली ही मावहती घेताना तयांची कौटंुविक मावहती,  वशक्षण,  तया घेत असलेल्या दनैंवदन 

आहारातील घटक,  तयांना असलले्या आरोग्य समस्या यासंदर्ाित मावहती  संकवलत केली. 

ि) मावहतीचे विशे्लषण : प्रस्तुतअभ्यास विषयांमध्ये अनुसचूी द्वारे संकवलत केलेल्या मावहतीचे खालील उद्देशानुसार विर्ागणी करून 

तयाचे विशे्लषण करण्यात आले.   
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आकृती क्र. १ नुसार मवहलांच्या आहाराच्या प्रकारानुसार वहमोग्लोविन ह ेमांसाहारी आहार असलेल्या मवहलाचंे सरासरी वहमोग्लोविन 

प्रमाण ह ेशाकाहारी आहार असलेल्या मवहलांपके्षा जास्त आह ेमांसाहारी पदाथाांमध्ये लोहाचे प्रमाण जास्त असते तयामळेु मांसाहार 

करणाऱ्या गर्ििती वस्त्रयांमध्ये लोहाचे प्रमाण जास्त वदसनू येते. 

 

 

 

 

 

 

             

आकृती क्र. २ 

        आकृती क्र. २ नुसार सिेक्षणामध्ये घेतलेला गर्ििती मवहलापंैकी ५५%  मवहला या वदिसातून ३ िेळा, २०%  मवहला 

या वदिसातून २ िेळा, २०%  मवहला या वदिसातून ४ िेळा ,  गर्ाििस्थेत गर्ािची िाढ योग्य रीतीने होण्याकरता गर्ििती स्त्रीन े

वदिसर्रात पाच िेळा थोड्या थोड्या अंतराने आहार घेणे आिश्यक असते आलेल्या सिेक्षणात ५% मवहलाच दररोज वदिसर्रात 

पाच िेळा आहार घेतात सिि गर्ििती मवहलांनी पाच िेळा आहार घेणे गरजेचे आह.े  

 

 

 

 

 

 

 

 
 

 

आकृती क्र. ३ 

आकृती क्र. ३ नुसार सिेक्षणामध्ये घेतलेल्या गर्ििती मवहलापंैकी ८०%  मवहला आठिड्यात दररोज दधुाचा आहारात समािेश 

करतात. १०% मवहला ५  ते ६  िेळा, ८% मवहला १  त े२  िेळा, ३%  मवहला २  ते  ४  िेळा  आठिड्यात दररोज 
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80%

िधुाचा आहारात समावेश
1 त े2 वेळा 2 त े4 वेळा 5 त े6 वेळा दररोज
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आहारात  दधुाचा समािेश करतात  ८०% गर्ििती मवहला दररोज आहारात दधुाचा समािेश करतात पण दधुातील पोषक  घटक 

पाहता  सििच गर्ििती मवहलांनी दररोज आहारात दधुाचा समािेश करािा.  

  
सिेक्षणातून केलेल्या अभ्यासात असे आढळून आले  

• गर्ििती मवहलांपैकी ४५% मवहला गॅ्रज्यएुट आहते. ३८%  मवहलाचंे १२ िी पयांत, १०%  मवहलांचे १० 

िी  पयांत  वशक्षण ि८% मवहलानंी इतर वशक्षण घेतलेले आह.े 

• ५२%मवहला आठिड्यात दोन ते तीन िेळा तणृधान्यांचा आहारात समािेश करतात.  २८%मवहला दररोज, १३% 

मवहला आठिड्यातून एक ते दोन िेळा, ८%  मवहला तीन ते चार िेळा तणृधान्यांचा आहारात समािेश करतात.  

• सिेक्षणामध्ये घेतलेल्या गर्ििती मवहलांपैकी ४०% मवहला आठिड्यात २  ते ४  चार िेळा, १८ % ५ ते 

६  िेळा,१३% मवहला १  ते २  िेळा  तर ३०% मवहला दररोज आहारामध्ये पालेर्ाज्याचंा समािशे करतात. ३०% 

गर्ििती मवहला दररोज आहारामध्य ेपालरे्ाज्यांचा समािेश करतात परंतु पालेर्ाज्यामंध्ये असणारी   खवनज े,जीिनसति, 

तंतमुय पदाथि इतयादी पोषक घटक   वमळिण्यासाठी सिि गर्ििती मवहलांनी आहारामध्ये दररोज पालेर्ाज्याचंा समािेश 

करािा केला पावहजे . 

• ३८% मवहला आठिड्यात ४  ते ५  िेळा डाळींचा समािेश करतात.  ३८%  मवहला आठिड्यात २  ते ३  िेळा, 

१३%  मवहला १  ते २  िेळा,  १३%  मवहला दररोज आहारात डाळींचा समािेश करतात. 

• ४८% मवहला आठिड्यात २  ते ४  िेळा कडधान्यांचा समािेश करतात. २० %  मवहला ५  ते ६  िेळा, 

१३%  मवहला १  ते २  िेळा, २०%  मवहला दररोज आहारात कडधान्याचंा समािेश करतात.  

• ३३% मवहला आठिड्यात २   ते ४  िेळा, २५%  मवहला ५  ते ६  िेळा, १३%  मवहला १  ते        २  िेळा इतर 

र्ाज्यांचा आहारात समािेश करतात  तर ३०% मवहला दररोज आहारामध्ये इतर र्ाज्याचंा ि कंदमळुाचंा समािेश 

करतात.         

• सिेक्षणामध्ये घतेललेा गर्ििती मवहलापंैकी ६३%  मवहला दररोज फळांचा आहारात समािेश करतात.  तर २ ते ४ 

िेळा  २०% , ५ ते ६ िेळा  १०% , १ ते २ िेळा ८% मवहला आठिड्यात  फळाचंा आहारात समािेश करतात.  

• ३५% मवहला दररोज तुपाचा आहारात समािेश करतात.तर २ ते ४ िेळा ४८%, १ ते २ िेळा १०%, ५ ते ६ िेळा 

८% मवहला आठिड्यात तपुाचा समािेश करतात.  

• ५५% आठिड्यातून २ ते ४  िळेा गोड पदाथाांचा आहारात समािेश करतात.आठिड्यातून १ ते २ िेळा २०%, ५ त े

६ िेळा १८% तर ८% मवहला दररोज गोड पदाथाांचा आहारात समािेश करतात.  

• ३५% मवहला मांसाहारी पदाथाांचा आहारात कधीच समािेश करत नाहीत. आठिड्यातून १ ते २ िेळा २७. ५%, २ त े

४ िेळा २२. ५%, ५ ते ६ िेळा १०%  मवहला तर ५% मवहला दररोज मांसाहारी पदाथाांचा आहारात समािेश करतात. 

• ६०%  मवहलांना गर्ाििस्थेत घेतल्या जाणाऱ्या आहारािद्दल जाणनू घेण्याची इच्छा आह े तर ४०%  मवहलानंा 

आहारािद्दल जाणनू घेण्याची इच्छा नाही.  
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हनष्कषभ   : 

१. शाकाहारी गर्ििती मवहलापंेक्षा मासंाहार घेणाऱ्या गर्ििती मवहलामंध्ये वहमोग्लोविनच प्रमाण जास्त आह.े   

२. ८०% गर्ििती वस्त्रया या दररोज आहारात दधुाचा समािशे करतात. 

३.  ६३%  गर्ििती मवहला दररोज आहारात फळांचा समािेश करतात.  

४. ३०% गर्ििती मवहला दररोज आहारामध्ये पालरे्ाज्याचंा समािशे करतात 

५. ६० % गर्ििती मवहलांना गर्ाििस्थेत घेतल्या जाणाऱ्या आहारािद्दल जाणनू घेण्याची इच्छा आह.े  

६. गर्ििती मवहलांनी गर्ाििस्थेत घेतल्या जाणाऱ्या आहारािद्दल मावहती जाणनू घेऊन तयाप्रमाणे आहार घेतल्यास 

गर्ाििस्थेत वनमािण होणाऱ्या समस्या कमी होऊ शकतात.  
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Abstract 

       Untargeted phytochemical profiling from plant extracts would aid in the investigation of 

multiple groups of compounds and the identification of new bioactive compounds, eliminating 

duplication in compound identification. This study investigated and evaluated the possible 

bioactive phytochemicals found in Amarantus cruentus ,  is leaf and grain vegetable crop which 

are cultivated while some of Amaranthus species which are weedy and wild. Liquid 

chromatography coupled to electrospray ionisation and quadrupole time-offlight mass 

spectrometry were used to analyse the untargeted phytochemical composition of active 

ethanolic leaf extracts. Preliminary screening results revealed that ethanolic extract has a high 

efficiency as an amino acid, plant hormone, effective antioxidant, and anti-inflammatory agent, 

as well as a significant amount of total phenolics and flavonoid content. Thus, ethanolic extracts 

of Amaranthus cruentus leaves were submitted to untargeted metabolite profiling to identify its 

chemical contents. The analysis of liquid chromatography-mass spectrometer spectra revealed 

the identification of 16 key therapeutically relevant common components, including leaves, p-

Aminobenzoic acid, Pentoxifylline, Phyllanthin, Primaquine, Simvastatin, Tamsulosin, 

Tegafur, and Trichodermin. 

Keywords   

Amaranthus cruentus, LCMS, antioxidant, anti-inflammatory. 

---------------------------------------------------------------------------------------------------------------- 

Introduction 

 Amaranthus is a large taxonomic group with a varied range of species that share traits 

such as tolerance to biotic and abiotic stressors, high yield, nutritional value, and economic 

value[3]. Amaranth is composed of 60-70 different species, 40 of which are indigenous to South 

America. Over 400 variations of such species can be found worldwide in temperate and tropical 

regions, and are classed as grain, vegetable, ornamental, or weed types[14]. Amaranthus is a 

very narrow annual plant that had rapid growth, is drought resistant, and is  adaptive to different 

surroundings. Its various species have unisexual flowers and seeds that are compact, black in 

colour with shiny lustre. Multiple raised in captivity aspects are grown up in Tamil Nadu, 

Andhra Pradesh, Karnataka and Kerala in India[8]. Amaranth is  also commonly known as 

Rajgira (king seed) and Ramdana (God's seed). It is a pseudo-cereal with high protein and 

nutritious value when compared to cereal crops. The plant's various parts are used to treat 

respiratory infections, visual issues, tuberculosis, fleshy tumours, liver disorders, and 

inflammations. Ayurvedic leaf decoction is used to treat chest ailments and gastroenteritis. 

Seeds can also help with sores. The seeds and leaves are used as an astringent to treat diarrhoea, 

mailto:snehalwadkar.bhosale@gmail.com,
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bloody stool, hematuria, and heavy menstruation[10][16][17]. Potentially, amaranth species are 

receiving a lot of attention in developing nations as a way to combat protein deficiency. 

Tocopherols in Amaranth seeds contain c- and d tocotrienols, which are both unsaturated forms 

of vitamin E. Both have high antioxidant properties and are being researched as 

hypocholesterolemic medications[5]. 

 The most widely used method for separating, identifying, and quantifying secondary 

metabolites is LC-MS. The current study's goal was to use LC-MS/MS analysis to examine the 

phytochemical components. For every compound that is extracted from the sample, this 

analysis yields a clear spectrum result. 

 

Material and Method 

Collection of Plant Material 

 Leaves of A. cruentus were collected from different localities in Kolhapur district. The 

collected plant was identified by department of Botany, Shivaji University, Kolhapur. 

Extraction of plant material: 

           The plant was shade dried and it was ground into powder using a normal method and an 

electronic blender. Ethanolic extract of selected plant powder was made by a maceration 

procedure in which the powder was immersed in analytical grade ethanolic and allowed to 

macerate for 24 hours. After 24 hours, the macerated powder extract was filtered using 

Whatman. filter No.1. The prepared extract was then used for LC-MS investigation of various 

A. cruentus components. 

LC-MS/MS analysis:  

The alcoholic extracts of Amaranthus cruentus leaves were analyzed using an LC-MS 

device. Precursor ions were chosen and fragmented in a collision cell with a collision energy 

slope of 5–45 eV. Accurate mass spectra were obtained in the m/z range of 50–1000. Mass 

Hunter Workstation software (Qualita) was used to handle raw HPLC–QTOFMS data, as well 

as data gathering based on molecular formulas estimates and fragment patterns. Molecular 

features extraction was used to extract ions with identical eluted patterns and associated m/z 

values, indicating various isotopes of the same chemical[12]. 

Result and Discussion 
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Table 1. Phytocomponents identified in  ethanolic leaf extract of Amaranth 

cruentus by LCMS 

   

 

 

 

 

 

            

 

 

Sr. 

No. 
Name Formula Mass RT Properties 

1.  

p-

Aminobenzoic 

acid 

C7 H7 N 

O2 
137.048 1.061 ● Gastrointestinal tract  

2.  Pentoxifylline 
C13 H18 

N4 O3 
278.138 2.8435 ● Breast Cancer  

3.  Phyllanthin 
C24 H34 

O6 
418.235 15.961 ● Liver cancer  

4.  Primaquine 
C15 H21 

N3 O 
259.169 6.467 

● Antimalarial hits, 

● Breast 

adenocarcinoma 

5.  Simvastatin 
C25 H38 

O5 
418.272 16.693 

● Human breast cancer, 

● Hypercholesterolemic, 

● Hypertensive Patients 

6.  Tamsulosin 
C20 H28 

N2 O5 S 
408.1722 18.021 

● Prostatic Hyperplasia 

Therapy 

7.  Tegafur 
C8 H9 F 

N2 O3 
200.06 18.937 

● Colorectal Cancer, 

● Gastric Cancer Cell 

Apoptosis 

8.  Trichodermin 
C17 H24 

O4 
292.169 16.889 ● Antimicrobial activity 
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Figure 1:  LCMS chromatograph of Amaranthus cruentus ethanolic leaf extract 

The LC-MS chromatogram of Amaranthus cruentus  ethanolic leaf extract is shown in 

fig (1) It was observed that the different peaks were obtained at different retention times. In 

this the highest peak is at the retention time of 18.9 followed by, 18.0, 16.8, 16.6 belonging to 

the compound Tegafur, Tamsulosin, Trichodermin and Simvastatin. 

With the standard reference graphs, the compounds are elucidated using the molecular 

weight. The highest peak at the particular retention time is found out and the compounds with 

the highest peak are given in Table(1). The compound p-Aminobenzoic acid inhibition 

gastrointestinal tract[1]. Pentoxifylline showing Breast Cancer activity[6]. Phyllanthin exhibits 

Liver cancer[11]. Primaquine activity against antimalarial hits, Breast adenocarcinoma[7]. 

Simvastatin show Human breast cancer, Hypercholesterolemic, Hypertensive Patients[2][9] . 

Tamsulosin used in Prostatic Hyperplasia Therapy [4].Tegafur showing activity against 

Colorectal Cancer, Gastric Cancer Cell Apoptosis[15][13]. Trichodermin show antimicrobial 

activity[16]. 

Conclusion 

 The various bioactive compounds were detected by the LC-MS/MS analysis of the  

Amaranthus cruentus. These bioactive compounds exhibit the activity against gastric cancer 

cell apoptosis, human breast cancer, they are also used in prostatic hyperplasia therapy, 

hypercholesterolemic, antimicrobial activity. Further research and studies is needed to 

determine the exact mechanism and potential applications of these compounds in advance drug 

manufacturing. 
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सत्यशोधक लहूजी साळवे : एक कृतीशील क्ाांततकारक 

 

प्रा. खवळे अतिनी रामचांद्र, डॉ. एस. आर. कट्टीमनी  

इतिहास तिभाग 

तििेकानंद कॉलेज, कोल्हापरू (स्िायत्त) 

---------------------------------------------------------------------------------------------------------------- 

प्रस्तावना   

“ इतिहास म्हणज े एका व्यक्तीची शौययगाथा नव्ह,े िर सामान्य माणसांनी असामान्य कितयत्ि दाखिनू घडिनू 

आणलेल े व्यिस्था पररिियन होय.” एकोतणसाव्या शिकामध्ये जे स्िािंत्र्ययोध्ये, क्ांतिकारक होऊन गलेे. त्यांच्यापैकीच 

महाराष्ट्राच्या इतिहासािील एक जबरदस्ि लढिय्य ेक्ांतिकारक व्यतक्तमत्ि म्हणज ेलहूजी राघोजी साळि े होय. खालील 

उक्तीप्रमाणे आपणास त्यांच्या कायायचे िणयन करिा येईल. 

 पेटतिला यज्ञक ं ड स्िािंत्र्याचा | िजेस्िी अन प्रखर 

  धगधगला तिस्िि क्ांिीचा   | अशी मारली फ ं कर 

स्िराज्य तमळिण्या घडिले | हजारो क्ांतििीर 

       आद्यक्ांिीग रू लहुजीचा ऐसा | इतिहास अजरामर || 

भारिािील दतलि समजल्या जाणाऱ्या मािगं समाजािील एक स्िािंत्रपे्रमी, शरूिीर घराणे म्हणज ेिस्िाद लहूजी 

साळि ेयांच ेघराणे होय. स्िािंत्र्याची ज्योि, मशाल, अतननक ं ड धगधगि ेठेिण्याि साळि ेघराण्याचे योगदान स िणयअक्षरानंी 

तलहाि ेलागले. मानििािादाचा ध्यास घेऊन त्याचप्रमाणे कत िीशील असलेले सशस्त्र क्ांिीचे आद्यजनक म्हणजेच सत्यशोधक 

िस्िाद लहूजी साळि ेहोय. सनािनी काळाि त्यानंी अतनष्ट रूढी, प्रथांचा, जातिभदे, धमयभदे, तलगंभेद, राष्ट्रभदे यांसारख्या 

गोष्टींचा नाश करून मानििािादी तिचाराचंा स्िीकार करून त्यांनी जनमानसाि आपला तिचार रुजिण्याचा प्रयत्न आय ष्ट्यभर 

केला. मानििािादािर तिश्वास ठेऊन कत िी करणारा एक समाजशास्त्रज्ञ िसेच एक सच्चा राष्ट्रभक्त म्हणनू लहूजी साळि ेयांना 

ओळखिा येईल. 

प्रा. डॉ. शरद गायकिाड यांनी आपल्या ‘प्रबोधन चळिळीिील मािगंाचंी शौययगाथा’ या प स्िकामध्ये मि मांडिाना 

म्हटले आह ेकी, इतिहास घडतिला बहुजनांनी परंि  तलतहला महाजनांनी, अगदीच अलंकाररक भाषेि सांगायच ेिर "इतिहास 

घडतिला मागं- महारांसारख्या दतलिांनी, िंट्या तभल्ल, तबरसाम ंडा यासारख्या आतदिासींनी, परंि  तलतहला म्हशी राखा ि म्ही 

आतण िूप खािो आम्ही' म्हणणाऱ्या ऐिखाऊ कलमकसाई यांनी. खरे िर ज्यांच्या हािी शसं्त्र होिी, ढाल- िलिारी होत्या, 

भाला आतण दांडपट्टा होिा त्यांनी त्या-त्या शस्त्राने लढाया लढि रातहले, पराक्म गाजिि रातहले, िेळप्रसंगी शहीद झाले, 

हुिात्मा झाले, काहीजण फासािर चढले, िोफेच्या िोंडी तदल ेगले ेअशा दतलि, भटके- तिम क्त, आतदिासींनी, मराठ्यांनी 

आपल्या प्राणाचंी पिाय न करिा मानििेच्या रक्षणासाठी, भारिमािेच्या स्िािंत्र्यासाठी स्ििःच्या रक्ताने इतिहास घडतिला. 

बहुजनाचं ेक्ांतििीर, स्िािंत्र्यिीर, राष्ट्रिीर स्िि:च्या प्राणाचंी आहुिी दऊेन स्िि:च्या रक्ताने भारिमािचेे औक्षण केले िे 

काळाच्या ओघाि इतिहासजमा झाले. तकत्येक तपढ्या लढणाऱ्यांच्या अन ल्लेखाने गारद केल्या गेल्या. इतिहासाि अशा 

नररत्नाचंा, भारिरत्नाचंा खरा इतिहास लपतिला गलेा, दडपला गलेा, दडिला गेला हीच खरी खंि आह,े शोकातंिका आह.े  
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सशस्त्र क्ांिीचे आद्य जनक - सत्यशोधक क्ांतियोद्धा लहुजी साळि,े आद्य क्ांतिकारक उमाजी नाईक भारिमािेच े

स प त्र िंट्या तभल्ल तबरसा म ंडा, झाशीसाठी प्राणपणाने लढलेली झलकारीबाई, मल्हारराि होळकर, यशिंिराि होळकर 

आतण क्ांिीिीरागंना, थोर दशेभक्त, राष्ट्रमािा अतहल्याबाई होळकर ह ेभारिाच्या इतिहासािील उपेतक्षि क्ांिीयोध्ये आहिे, 

क्ांतिसयूय आहिे. त्यांच ेह ेमि रास्िच आह ेकारण ज्या पद्धिीने लोकमान्य तटळक, भगितसंग, सािरकर याचंी दखल राष्ट्रीय 

पािळीिर घेिली गलेी िशा पद्धिीने यांची नोंद घेिली गलेेली तदसनू येि नाही. 

श्री. सतचन गरुड यांनीस द्धा आपल्या ‘म क्ता साळि,े फातिमा शेख आतण लहूजी िस्िाद’ या प स्िकामध्ये उल्लखे 

केलेला आह ेकी, प ण्यािील दतलि जािीजमािींचा इतिहास कथन करणाऱ्या एका लखेाि डॉ. एतलनॉर झेतलयट यांनी तलतहल े

आह ेकी, “तिसाव्या शिकाच्या आरंभापयंि ऐतिहातसक नोंदीमध्य े प ण्याच्या केिळ लहुजीराि मांग या एकमात्र दतलि 

व्यक्तीच ेनाि सापडिे.” यािरून आपल्या लक्षाि यिेे की, िरीलप्रमाणे डॉ. शरद गायकिाड यांनी मांडलेल ेमि योनयच 

आह.े 

भारिीय समाजािर धमयसंस्थेचा,जािीय व्यिस्थेचा पगडा आजही आपणास पहाियास तमळिो. आजही 

गािक साबाहरे राहणाऱ्या मािगं समाजाि लहूजी साळि े सारख्या क्ांिीयोध्याचा जन्म झाला ही मािगं समाजासाठी 

अतभमानास्पद गोष्ट मानली जािे. िस्िाद लहूजी साळि े यांनी सिय जािीधमांच्या लोकांसाठी इ. स. १८२२ साली 

तिजयादशमीच्या तदिशी प ण्यािील गंजपेठ येथे मल्लतिद्या ि य द्धकलेचे प्रतशक्षण दणेारी दशेािील पतहली क्ातंिशाळा  स रु 

केली ि ही िालीम फक्त िालीम नव्हिी िर स्िािंत्र्य प्राप्तीसाठी स्िराज्य भक्तीने पेटिलेला क्ािंीचा यज्ञक ं डच होिा. महात्मा 

फ ले यांनी त्यांच्या गंजपेठेिील िातलमीि दांडपट्टा, िलिारबाजी, गोळीबार आतद शारररीक तशक्षण घेिले. ि लहूजी साळि ेह े

त्यांना िातलमीिील तशक्षण दणेारे त्यांच ेग रु होिे, त्याचबरोबर त्यांनी लोकमान्य तटळक, िास दिे बळिंि फडके यांसारख्या 

समाजस धारक क्ािंीकारकानंास द्धा शस्त्रात्राचं े प्रतशक्षण तदले होिे, ह े िथ्य सियपररतचि आह.े लहुजींच्या िालमीि ियार 

झालेल्या क्ािंीकारकांना इगं्रजांनी सािाऱ्याच्या गेंडामाळािर िडाच्या झाडाला बांधनू फाशी तदली, िोफेच्या िोंडी डागले ि 

ह ेक्ांतिकारक राष्ट्राच्या संरक्षणासाठी शहीद झाले.  

िसेच लहुजींचे समाज एकोप्याचे ि समाजाला ज्ञानी करून माितभमूीला अज्ञानाच्या ग लामीिून म क्त करण्याच े

सत्यशोधक तिचार ऐकून महात्मा ज्योतिबा फ ले भारािनू गेले ि लहुजींचे क्ांतिकारी तिचार ऐकून म लींसाठी शाळा स रु 

करण्याचा ऐतिहातसक तनणयय घेिला. जािीस्त्रीदास्यम क्तीसाठी स्त्रीश द्रातिश द्रांच्या ज्ञानबंदीतिरोधाि राष्ट्रतपिा महात्मा फ ले ि 

सातित्रीबाई फ ले यांनी उभारलेल्या शैक्षतणक चळिळीिील त्याचंा सहकारी म्हणनू महार-मांगांच्या म लांना घरी जाऊन त्यांना 

तशक्षणाचे महत्ि सांगनू शाळेि पाठिायच्या सक्त सचूना केल्या, एिढेच नव्ह ेिर स्ििःच्या भािाची म लगी म क्ता साळि े

तहला फ ल ेदांपत्यांच्या शाळेि दाखल करून सत्यशोधक संस्काराि जडणघडण होण्यास मदि केली. त्यांच्या या योगदानाम ळे 

त्यांची प िणी म क्ता साळिे ियाच्या १४ व्या िषी महार-मांगांच्या द :खातिषयी तनबंध तलहनू ब्राह्मणीव्यिस्थेतिरुद्ध तिद्रोह 

प कारला. महार-मागंांच्या म लांना ि म लींना  सातित्रीबाई तशक्षण दणे्यासाठी जाि आहिे म्हणनू काही कमयठ ि सनािनी 

लोकांनी त्यांना त्रास दणे्यास स रुिाि केली. या लोकाचंा बंदोबस्ि लहूजी साळि ेयांनी िालमीिील पैलिानांच्या मदिीने केला 

ि फ ले दापंत्यांच्या पाठीशी खंबीरपणे उभ ेरातहले.  

इ.स. १८२६ मध्ये  उमाजी नाईक यांनी इगं्रजातिरुद्ध प कारलेल्या बंडाला लहूजी साळि ेयांनी पाठींबा तदला होिा. 

िसेच त्यांनी इ. स. १८३० मध्ये झालेल्या कोळ्याच्या बंडाला िसेच १८५७ च्या उठािामध्ये रंगोबापलूा पाठींबा दऊेन त्यांच े
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मनोबल िाढिले होिे. िसेच लहजुींच्या तशष्ट्यांपैकी  धमाय मागं, कनय्या मांग, बाब्या मांग, मोरीया मांग, नाथ्या मागं, यशिंि 

मांग, मल्ल्या मांग यानंा इगं्रजांनी फाशी तदली. दशेाच्या स्िाितं्र्यासाठी उठािामध्ये सहभागी होि या शरू क्ांिीकारांनी 

स्ििःच्या प्राणाचंे बतलदान तदले आह.े स्ििः पडद्यामागे राहून लहजूी साळि ेयांनी मोठे क्ातंिकायय केलेले तदसिे. ि यांची ि 

यांच्यासारख्या अनेक क्ांिीकारकांची ज्यानंी दशेाच्या स्िािंत्र्यासाठी स्ििःच्या प्राणांची आहिुी तदली यांची साधी दखल ही 

घेिली जाऊ नय े? हीच िर खरी खेदजन्य बाब  आह.े 

भारिीय स्िािंत्र्यलढ्याचा सशक्त क्ांतिकारक, आद्यक्ांिीग रू िसेच एक दतलि  समाजस धारक म्हणनू ओळखल्या 

जाणाऱ्या लहूजी साळि ेयांच्या कायायतिषयी महात्मा फ ले यांनास द्धा अतभमान होिा. लहूजी साळि ेफ लेप्रणीि सत्यशोधक 

चळिळीचे तनष्ठािंि काययकिाय म्हणनू काययरि रातहले. ि त्यांच्या सत्यशोधक तिचाराचंा िारसा आजही िरुण तपढीला 

प्रेरणादायी ठरणारा आह.े  क्ांिीची मशाल हािी घेऊन समाजक्ािंी घडिणाऱ्या ि तब्रटीश साम्राज्याला स रंुग लािनू उध्िस्ि 

करणाऱ्या या अतजंक्य िीर योदध््याला, त्यांच्या असीम राष्ट्रभक्तीला तत्रिार अतभिादन...!!! 
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Abstract: 

 Social media's introduction and broad use have had a significant impact on interpersonal 

interactions, changing the dynamics of human connection. These platforms present complicated 

obstacles in addition to previously unheard-of chances for contact, information sharing, and 

connection maintenance. Social media can increase the volume and frequency of interactions, 

creating virtual relationships that cut over national borders. However, the simplicity of online 

communication could unintentionally reduce the richness of in-person conversations, which 

would affect the caliber of interpersonal bonds. Furthermore, the selective nature of social media 

information may exacerbate problems with self-worth and inflated expectations, which may 

strain relationships as people contrast their real-life experiences with meticulously constructed 

online identities. Finding a balance between social media's advantages and disadvantages 

becomes essential for navigating the complex web of modern interpersonal relationships. 

McDaniel, B. T., & Coyne, S. M. (2016).  

--------------------------------------------------------------------------------------------------------------------- 

Introduction: 

 The ubiquitous impact of social media on interpersonal interactions has gained significant 

attention in this era of unparalleled technical innovation. This thorough analysis explores the 

complex effects that social media platforms have on the dynamics of interpersonal relationships. 

The complex relationship between virtual and in-person contacts has drawn more attention as 

these digital channels continue to change the communication landscape. This review looks at 

how social media affects interpersonal interactions and considers both the advantages and 

disadvantages of this effect. Amidst shifting societal paradigms, the complex interplay between 

social media and interpersonal dynamics plays out, from promoting the establishment of new 

social norms to facilitating global connectivity. The ubiquitous impact of social media on 

interpersonal interactions has gained significant attention in this era of unparalleled technical 

innovation. This thorough analysis explores the complex effects that social media platforms have 

on the dynamics of interpersonal relationships. The complex relationship between virtual and in-

person contacts has drawn more attention as these digital channels continue to change the 

communication landscape. This review looks at how social media affects interpersonal 

interactions and considers both the advantages and disadvantages of this effect. Amidst shifting 
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societal paradigms, the complex interplay between social media and interpersonal dynamics 

plays out, from promoting the establishment of new social norms to facilitating global 

connectivity. (Hertlein, K. M) 

Social Media and Relationship Formation: 

 The first part of the article looks into how social media makes it easier to start a 

relationship. It explores studies looking at how people with similar interests, attitudes, and 

aspirations might connect through internet platforms. It also closely examines how social media 

affects the development of other kinds of relationships, including as friendships, romantic 

partnerships, and business ties. 

Social Media and Relationship Maintenance: 

This section evaluates social media's contribution to long-term relationship maintenance. Critical 

analysis is done on research results about the usage of digital communication to uphold intimacy, 

settle disputes, and offer emotional support. Concerns about social media's possible detrimental 

impacts on the stability and quality of relationships are also covered in this research. 

Social Media and Identity Construction: 

 Social media gives people a forum to express and exhibit who they are, which is crucial 

in forming their identities. Users choose disclose parts of their lives through well maintained 

profiles, postings, and interactions, helping to create a digital identity that may or may not 

correspond with their offline persona. Identity negotiation is a dynamic process that is facilitated 

by the feedback loop of likes, comments, and shares as well as the ongoing exposure to well 

chosen content. Social media platforms facilitate the exhibition of individuals' interests, values, 

and affiliations, thereby cultivating a feeling of inclusivity within particular virtual communities. 

On the other hand, performative actions and a skewed self-image can also result from the 

pressure to fit in with society's expectations and the quest of validation through measurements. 

Social media acts as both a reflecting mirror and a molding force, affecting how people see 

themselves and are seen by others in the digital sphere as users negotiate the challenges of 

creating an online identity. Identity construction and presentation are crucial components of 

interpersonal relationships. This section examines the ways in which social media affects how 

people view and portray themselves. It looks into how carefully constructed online personas 

affect in-person encounters and how they shape self-identity. 

Challenges and Controversies: 

 Unquestionably, social media has changed human communication, but it also brings with 

it a host of new issues and debates. The distortion of real human relationships is one of the main 

problems; people tend to value virtual contacts more than in-person interactions, which results in 

a reduction of real emotional connections. Social media sites' carefully controlled content 



135 
 

frequently encourages exaggerated depictions of users' lifestyles, which makes users feel 

inadequate and envious. Furthermore, the immediate dissemination of information can cause 

misinterpretation, a rapid escalation of conflicts, and a degradation in privacy.  Relationships are 

further strained by the "social media envy" phenomena and the pressure to maintain a positive 

online image. Users may place more value on online feedback than they do on the quality of their 

real interactions. Research and debate on the effects of these difficulties on relationships in the 

real world, mental health, and self-esteem are still ongoing. Miller, E. (2017).  The review 

critically looks at the issues and debates regarding the effects of social media on interactions 

between people. To provide a comprehensive view, topics including cyberbullying, online 

harassment, privacy issues, and the addictive qualities of social networking platforms are 

examined. Krahmer, E. (2016). 

Future Directions and Recommendations: 

 It is crucial to take into account how social media is changing the way that interactions 

with others are shaped as we move forward. Taking into account its dual position as a 

connection-maker and a possible connection-breaker, it is imperative to put policies in place that 

encourage constructive engagement. Prioritizing features that promote genuine conversation, 

empathy, and meaningful involvement can help platforms avoid the dangers of online toxicity 

and false information. In addition, a holistic strategy ought to entail cooperative endeavors 

among social media corporations, mental health experts, and users to enhance cognizance 

regarding digital well-being, encourage virtuous online behaviors, and create a digital milieu that 

places emphasis on the caliber of connections rather than their quantity. In order to manage the 

complex junction of technology and human connections in a way that strengthens rather than 

weakens the fabric of interpersonal interactions, this necessitates continuing research, policy 

creation, and education. Potential directions for further social science research are suggested in 

the paper's conclusion. It makes recommendations for how to research new technologies, how 

online communities are changing, and how to create remedies to lessen unfavorable effects. 

Conclusion: 

 In summary, social media's effect on interpersonal interactions is a complicated and 

multidimensional issue. On the one hand, these platforms provide never-before-seen chances to 

build relationships, communicate, and engage with others even when they live far away. Social 

media's widespread use has brought about several drawbacks, too, including the possibility of 

shallow relationships, the intensification of social comparison, and the decline in in-person 

communication abilities. In the end, how social media affects interpersonal interactions depends 

on individual usage habits and society's capacity to weigh the advantages and disadvantages of 

these technological resources. In order to maintain the richness and genuineness of our 

interpersonal relationships, it is imperative that we foster thoughtful and meaningful online 

interactions as we navigate this dynamic environment. 
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Abstract 

The results of mung bean pot trials exhibited nearly 4.5 times extra yield (w. r. t. number of 

seeds per plant) in Enterobacter hormaechei 1110BP + Klebsiella variicola 1004BP inoculated 

seedlings over uninoculated control. Further the pot with consortium bio-inoculant and 

potassium was found to give still higher yield of mung bean (4.67 times) than control. At the 

same time Enterobacter hormaechei 1110BP + Klebsiella variicola 1004BP bio-inoculant 

conferred 1.5 times increase in the yield of mung bean in comparison with commercial bio 

fertilizer. The pot trial studies on mung bean also revealed that E. hormaechei 1110BP and  K. 

variicola 1004BP have biocontrol activity. 

 

Keywords - Mung bean, Bioinoculant, Enterobacter hormaechei 1110BP, Klebsiella variicola 

1004BP Agro residue,  

 

---------------------------------------------------------------------------------------------------------------- 

 

Introduction 

Mung bean (Vigna radiata) also known as green gram is an important pulse cash crop 

of India (Savaliya A. et al., 2018). It is high in proteins and vitamins (Pooja S. and Bhat S., 

2019). It contains antioxidants hence useful in prevention of diseases such as cancer. It also 

exhibits antimicrobial and insecticidal activities (Sheteawi S. and Tawfik K, 2007). In India, it 

contributes nearly 75% of the world’s mung bean production area (Taunk J. et al., 2012). The 

lower productivity in mung bean is attributed to biotic stress, among which powdery mildew 

caused by Erysiphe polygni is the major fungal disease of mung bean. The disease induces 

forced maturity in plants causing heavy yield losses.  

Nitrogen, phosphorous, and potassium are three major nutrients essential for growth of 

plants. Mung bean is a leguminous pulse crop, hence yield of mung bean is mostly dependent 

on adequate availability of phosphorous, and potassium. The application of these nutrients in 

the form of chemical fertilizers is hazardous to mankind. The overuse of chemical fertilizers 

causes number of problems such as pollution of water resources, reduction in soil fertility, 

increase in soil salinity, global warming (Vejan P., 2016), development of acid rain and health 

problems (Adesemoye A. & Kloepper J., 2009). Moreover, chemical fertilizers are 

uneconomical because of the cost of the production process or because of the need for their 

importation. Different rhizospheric bacteria have ability to enhance the quality and yield of 

crop directly or indirectly (Gouda S. et al., 2018). Hence the usage of such bacteria as 

mailto:savitadmali23@gmail.com
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bioinoculant is an environment friendly alternative for chemical fertilizers. Thus in the present 

study the effect of Enterobacter hormaechei 1110BP and Klebsiella variicola 1004BP bio-

inoculants on the growth of mung bean was evaluated by performing pot trials. Simultaneously, 

a comparative study between agro residue bioinoulant and commercial bio fertilizer was also 

done. 

Materials and methods 

Potassium and phosphorous solubilizing bacterial and fungal strains 

The two potassium and phosphorous solubilizing bacterial strains previously isolated 

from rhizospheric soil and identified based on morphological, biochemical, and 16S rRNA 

gene sequence analysis were used in the study. 

Enterobacter hormaechei 1110BP (NCBI GenBank accession number - MH057393)  

Klebsiella variicola (NCBI GenBank accession number - MN515153) 

In the study, bacterial fungal consortium was also analysed for its effect on the growth 

of mung bean. Penicillium spp. isolated from soil was used in the study.  

Production of agro residue bacterial inoculant 

Two flasks of bio-inoculant production medium formulated by response surface 

methodology (24.793% jowar bran hydrolysate, 14.882% wheat bran hydrolysate, and 6.66% 

molasses) were prepared (Mali S. and Attar Y., 2021). Both the flasks were sterilized by 

autoclaving. One flask was then inoculated with Enterobacter hormaechei 1110BP and 

Klebsiella variicola 1004BP (1:1) consortium and another flask with Enterobacter hormaechei 

1110BP, Klebsiella variicola 1004BP, and Penicillium spp (1:1:1) consortium. Both inoculated 

media were incubated at 28±2°C on a rotary shaker at 120 rpm for 7 days. 

Pots preparation 

The pot trial studies for mung beans were carried out for 5 pots. The earthen pots of 

size 11-inch surface diameter and 10-inch height were used in the study. All the pots were filled 

with an equal quantity of soil and labelled according to the treatment (Table 1). 

Table 1 Different treatments given to mung bean 

Pot label Treatment 

Contol Uninoculated seeds 

 

 
CB                  Seeds coated with commercial bio fertilizer (CB)* 

JWM+CA:      Seeds coated with Enterobacter hormaechei 1110BP and 

Klebsiella variicola 1004BP (CA) bio-inoculant prepared in 

jowar bran hydrolysate (J), wheat bran hydrolysate (W), and 

molasses (M) 

JWM+CA+K Seeds coated with Enterobacter hormaechei 1110BP and 

Klebsiella variicola 1004BP  (CA) bio-inoculant  prepared in 

jowar bran hydrolysate (J), wheat bran hydrolysate (W), 

molasses (M), and 100 mg potassium aluminosilicate (K) per 

kg soil was added 
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JWM+CA+F Seeds coated with Enterobacter hormaechei 1110BP and 

Klebsiella variicola 1004BP  (CA) and Penicillium spp. (F) 

bio-inoculant prepared in jowar bran hydrolysate (J), wheat 

bran hydrolysate (W), molasses (M) 

*Commercial bio fertilizer: Abtec bio-potash (liquid) 

Mung bean seeds were obtained from the local market of agro products. Seeds were 

treated with 1 % sodium hypochlorite solution for 2 min (Kumar K. et al., 2011) for surface 

sterilization. Further, seeds were rinsed with distilled water 5 times to get rid of sterilizing 

agent.  

Seed inoculation and sowing 

Surface sterilized seeds were then added into both bio-inoculant flasks. Seeds to be 

sown into a ‘Control’ pot were added into sterile distilled water. Seeds to be sown into CB pot 

were dipped into commercial biofertilizer. Treatment for all seeds was given for 30 minutes. 

All inoculated and uninoculated seeds in equal numbers were sown in respective pots and pots 

were placed under natural conditions. Germination of seeds in all pots was monitored daily and 

seedlings were observed periodically for changes in the growth. On the 96th day, mung bean 

plants were harvested from pots and different growth and yield parameters were recorded. 

Analysis of mung bean growth w. r. t. different parameters 

Germination index 

A germination index (G. I.) is computed by using the following formula as described 

in Equation 1 (Duarah I. et al., 2011) 

Germination index = n/d ……………………………………….….…. Equation 1 

Where n = number of seedlings emerging on day ‘d ’; d = day after planting. 

It is based on seeds germinating daily from the day of sowing till the time germination is 

complete. 

Shoot length 

The length of the seedling was measured from the surface of the soil to the primordial leaf 

node. 

Number of pods per trait 

The number of total pods (green and black) of each seedling was counted for all treatments. 

Length of pod  

The length of mature pods was measured with scale and represented as average length. 

Number of seeds per pod 

After harvesting pods from plants, seeds per pod were counted and the average number was 

calculated. 

The dry weight of the plant  

On the 96th day, harvested plants were dried in the oven till constant weight was obtained and 

the average dry weight of plants was recorded. 

Disease incidence 

The seedlings from all pots were inspected periodically for disease occurrence and observations 

were noted down. Percent disease incidence (PDI) for powdery mildew was calculated with 

the help of the formula given in Equation 2 (Korra T. and Kumar V., 2018). 
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PDI= (Number of infected plants / Total number of plants) x100 ……....…… Equation 2 

3.0. Results and discussion 

3.1. Growth and yield analysis 

The results depicted in Table 2 showed that the bacterial consortium, as well as the bacterial-

fungal consortium, have improved the growth of plants concerning the height of seedlings, 

length of pods, disease percentage, and yield of seeds as compared to uninoculated control and 

commercial biofertilizer. High germination index in the seeds inoculated with consortium than 

the uninoculated seeds and seeds inoculated with commercial biofertilizer, revealed that E. 

hormaechei 1110BP and K. variicola 1004BP promote the seeds germination and help the 

seedlings to emerge earlier.  

Table 2 Effect of bio-inoculants on mung bean growth 

Treatment C CB CA CAK CAF 

Growth parameters 

Germination 

index 

0.5 1.1 1.95 1.95 1.95 

Plant height  

(cm) 

26.07±

0.78 

29.42±0.

53 

31.38±

0.67 

32.88±0.

51 

29.11±0.

38 

Length of the 

pod (cm) 

6.0±0.2

4 

9.5±0.85 8.5±0.5

3 

8.8±0.16 8.6±0.31 

Percent 

disease 

Incidence 

(PDI)   

100 100 0 0 0 

Dry wt. of 

plant (gm) 

1.02±0.

46 

2.04±0.3

1 

2.79±0.

42 

3.53±0.8

4 

2.65±0.3

2 

Yield parameters 

Number of 

pods /plant 

9.1±0.7

1 

15.2±0.7

8 

22.7±0.

42 

28.6±0.4

7 

20.6±0.7

3 

Number of 

seeds /pod 

5.8±0.6

2 

10.2±0.7

8 

11.3±0.

16 

11.8±0.2

4 

11.1±0.8

2 

Number of 

seeds /plant 

52.78±

0.41 

167.20±0

.53 

237.3±

0.52 

246.24±

0.17 

228.66±0

.48 

 

C: Uninoculated seeds; CB: Seeds coated with commercial biofertilizer; CA: Seeds coated with 

E. hormaechei 1110BP and K. variicola 1004BP bio-inoculant prepared in jowar bran 

hydrolysate, wheat bran hydrolysate, and molasses; CAK: Seeds coated with Enterobacter 

hormaechei 1110BP and Klebsiella variicola 1004BP bio-inoculants prepared in jowar bran 

hydrolysate, wheat bran hydrolysate, molasses, and pot soil is amended with 100mg/kg 

potassium aluminosilicate; CAF: Seeds coated with Enterobacter hormaechei 1110BP and 

Klebsiella variicola 1004BP  and Penicillium bio-inoculant prepared in jowar bran hydrolysate,  
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wheat bran hydrolysate, and molasses. 

 
Figure 1 Pot trials of Mung bean 

 

The highest pod number and seed number were recorded in the pot consisting of bio-inoculant 

of E. hormaechei 1110BP and K. variicola 1004BP with potassium. The seedlings in the pot 

recorded a nearly 214.3% and 88.2% increase in the number of mature pods in comparison 

with un-inoculated ‘control’ and commercial biofertilizer respectively. Simultaneously there 

was a 103.5% and 15.7% increase in the number of seeds per pod over uninoculated control 

and commercial biofertilizer respectively. Similarly, seeds inoculated with E. hormaechei 

1110BP and K. variicola 1004BP only also reported a 149.5% and 49.3% increase in the 

number of pods per plant over un-inoculated control and commercial biofertilizer respectively 

as well as 94.8% and 10.8% increase in the number of seeds per pod over control and 

commercial biofertilizer respectively (Figure 1). The seeds treated with Enterobacter 

hormaechei 1110BP and Klebsiella variicola 1004BP and Penicillium bio-inoculant showed 

126.4%  and 35.5% increase in the number of pods per plant over un-treated ‘control’ and 

commercial biofertilizer respectively as well as 91.38% and 8.8% increase in the number of 

seeds per pod over control and commercial biofertilizer. Thus seeds inoculated with E. 

hormaechei 1110BP and K. variicola 1004BP cultivated in presence of potassium were found 

to grow more efficiently than the seeds of the other four treatments. This summarises the 

positive role of E. hormaechei 1110BP and K. variicola 1004BP and potassium in the growth 

of mung bean plants.  

 

3.2. Disease incidence 

 

The interesting fact observed during the study on the effect of bio-inoculant on plant growth 

was decreased disease incidence in plants in correlation with the uninoculated control.   
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Figure 2 Different treatments of mung bean- CB: Commercial biofertilizer inoculated 

seedling; CA: Seedling inoculated with Enterobacter hormaechei 1110BP and Klebsiella 

variicola 1004BP; CAK: Seedling inoculated with Enterobacter hormaechei 1110BP and 

Klebsiella variicola 1004BP and potassium aluminosilicate; CAF: Seedling inoculated with 

Enterobacter hormaechei 1110BP, Klebsiella variicola 1004BP, and Penicillium spp. 
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Figure 3 Disease incidence in mung bean (a) and (b) Diseased ‘control’ seedling; (c) Powdery 

mildew leaves of uninoculated ‘control’ seedling; (d) Disease-free leaves of bioinoculant 

treated mung bean 

 

In the case of the mung bean experiment, the plants in the uninoculated ‘control’ pot (Figure 

3a, b, and c) and commercial biofertilizer pot (Figure 2 CB) showed a white powdery surface 

of leaves indicating infection with Erysiphe polygoni DC. It is a fungus and a causative agent 

of powdery mildew in plants (Figure 3c) (Savaliya A. et al., 2018). The disease starts from the 

seedling stage with the development of small, circular slightly darker areas on the leaves. Later 

these areas convert into small white powdery patches. Further, these areas enlarge, unite and 

completely coat the upper surface of the leaves, stem, and pods giving a white powdery 

appearance. 

In case of severe infection, it spreads all over the plant causing loss of leaves. This leads to 

decreased photosynthetic activities in plants and hence a reduction in the yield of mung beans 

(Pooja S. and Bhat S., 2019). In susceptible varieties of mung bean, the disease has reported a 

maximum of 40% yield losses at the reproductive stages and damage becomes serious if the 

epidemic starts at the reproductive stages (Savaliya A. et al., 2018). However, mung bean plants 

inoculated with Enterobacter hormaechei 1110BP and Klebsiella variicola 1004BP displayed 

no such symptoms of this disease (Figure 2 CA, CAK, CAF, and Figure 3 d).  
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Figures 3a, 3b and 3c clearly show the disease incidence in the uninoculated mung bean 

seedling. The percent disease incidence (PDI) (Korra T. and Kumar V., 2018) of powdery 

mildew was calculated as shown in Equation 2, for each treatment and represented in Table 2 

The overall enhancement in the growth characteristics, yield, and nutritional value of 

groundnut seeds are all attributed majorly to the synergistic effect of the bio-inoculants strains. 

 

Conclusion    

 

Thus the overall conclusion of the research is that the application of Enterobacter hormaechei 

1110BP and Klebsiella variicola 1004BP consortium in agriculture is a very promising 

approach for the enhancement of the yield of mung bean.  The consortium bioinoculant may 

be responsible for fulfilling potassium and phosphorous requirement of mung bean. Thus field 

study of this bioinoculant with mung bean and other crops could give promising results to be 

useful to exploit these cultures as a good economical and eco-friendly alternative for potash 

and phosphorous chemical fertilizers. Moreover as these bacterial isolates showed protection 

of plants from pathogen, these could also be exploited as biocontrol agent after further studies.    
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सत्यशोधक समाज : एक दृष्टिक्षेप 
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गोषवारा :- 

२४ सप्टेंबर २०२३ रोजी सत्यशोधक समाजाच्या स्थापनलेा १५० िरे्ष परू्ण झाली यावनवमत्ताने सत्यशोधक समाजाचा 

आढािा घेण्याचा संशोधकाचा मानस आह.े सत्यशोधक समाजाने त्या िेळी अवस्ित्िाि असर्ारी सदोर्ष समाजव्यिस्था नष्ट 

करण्यासाठी एक संघटना म्हर्नू कशाप्रकारे कायण केले ह ेि त्याचे समाजव्यिस्थेिर काय पररर्ाम  झाले याचा थोडक्याि अभ्यास 

प्रस्िुि शोध वनबंधाि करण्याचा प्रयत्न संशोधकान ेकेलेला आह.े 

पाररभाष्टषक शब्द:- सत्यशोधक समाज, महात्मा ज्योविबा फुले, ब्राम्हरे्िर, शदू्राविशदू्र, हक्क  इ. 

---------------------------------------------------------------------------------------------------------------- 

प्रस्तावना :- 

इगं्रजांच्या अंमलाखालील भारिाि एकोवर्साव्या शिकाि भारिीय लोकांचे प्रश्न, गरजा यांकडे इगं्रज सरकारचे लक्ष िेधनू 

घेण्यासाठी अनेक संस्था, संघटनाचंी स्थापना झाली. परमहसं सभा, प्राथणना समाज, आयण समाज यांसारख्या अनेक संघटना स्थापन 

झाल्या. ब्राह्मर्ांसोबि अनेक ब्राम्हरे्िर कायणकिे या संघटनामंध्ये कायणरि होिे िरीही िरील संघटनांमध्ये िचणस्ि मात्र पांढरपेशी 

िगाणिील कायणकत्याांचे होिे ही गोष्ट नाकारिा येर्ार नाही. आवर् ह ेउच्चिगीय लोक आपले अवधकार, सखुसोयी, िचणस्ि नाकारून 

शदू्र, पददवलि लोकांना त्यांच ेअवधकार दिेील ही बाब शंका उत्पन्न करिे. म्हर्नूच िरील बाबींचा विचार करून शिेकरी, कामगार, 

कवनष्ठ समजल्या जार्ाऱ्या लोकाचंा समािेश असेल अशा एका संघटनेची गरज महात्मा ज्योविबा फुले यांना िाटल्याने त्यानंी 

सत्यशोधक समाजाची स्थापना केली. 

उदे्दश :- 

१) सत्यशोधक समाजाच्या स्थापनेिेळच्या पररवस्थिीचा अभ्यास करर्.े 

२) सत्यशोधक समाज आवर् ित्कालीन इिर संघटनाचंा थोडक्याि िुलनात्मक अभ्यास करर्.े 

३) सत्यशोधक समाजाच्या योगदानाचा अभ्यास करर्.े 
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संशोधन पद्धती :- 

प्रस्िुि अभ्यास हा महात्मा फुले यांनी स्थापन केलेल्या सत्यशोधक समाजाच्या कायाणच्या आढािा घेण्यासाठी असनू या 

संशोधनासाठी दयु्यम स्रोिांचा िापर करून संशोधनासाठी लागर्ाऱ्या सावहत्याचा आढािा घेण्यासाठी संदभण गं्रथ, ििणमानपत्रे, मावसके 

िसेच संकेिस्थळांचा िापर करून संशोधनासाठी उपयकु्त मावहिी जमा केली गलेी आह.े 

सत्यशोधक समाज 

महात्मा ज्योविबा फुले यानंी २४ सप्टेंबर १८७३ रोजी परेु् येथे भरलेल्या बैठकीि सत्यशोधक समाजाची स्थापना केली. 

उच्चिर्ीय लोकांकडून होर्ारी शदू्रांची वपळिर्कू बंद करर्,े िेद, शास्त्र यांच्या गलुामवगरीिनू त्यांना मकु्त करर् ेि शदू्रांना त्यांच्या 

मानिी हक्काचंी जार्ीि करून दरेे् याप्रकारचे कायण करण्याचा मानस ठेिनूच सत्यशोधक समाजाची स्थापना झाली होिी. सत्यशोधक 

म्हर्जेच सत्याचा शोध करर्ारा समाज या अथाणने महात्मा फुले यांनी नाि ठेिले होिे. जे शदू्र, दवलि लोक सत्यापासनू िंवचि 

आहिे त्यांना सत्यापयांि नेर्,े हा सत्यशोधक समाजाचा उद्देश त्याच्या नािािनू वदसनू यिेो. धावमणक आवर् सामावजक गलुामवगरी 

समळू नष्ट करर् ेह ेसत्यशोधक समाजाचे मखु्य उवद्दष्ट होिे. सत्यशोधक समाजाचे पवहले अध्यक्ष आवर् कोर्षाध्यक्ष म्हर्नू महात्मा 

फुलेंची वनिड करण्याि आली. 

'सिणसाक्षी जगत्पिी । त्याला नकोच मध्यस्िी ॥' ह ेया समाजाचे घोर्षिाक्य होिे. परुोवहिाकंडून सामान्य जनिचेी होर्ारी 

वपळिर्कू थांबिण्यासाठी, शास्त्र, व्रि-िैकल्प यांच्या नािाखाली होर्ारी फसिर्कू थांबिण्यासाठी सत्यशोधक समाजाने मध्यस्था 

वशिाय धावमणक विधी कश्याप्रकारे करािेि ह ेसांगर्ारी एक पवुस्िका प्रकावशि केली. साध्या सोप्या पद्धिीने वििाह संपन्न व्हाििे 

यासाठी  'सत्यशोधक वििाह पद्धिी' अशी एक निीन, कमी खवचणक वििाह पद्धिी अवस्ित्िाि आर्ली. सत्यशोधक समाजाचा 

प्रचार करण्यासाठी महात्मा फुले यांनी 'सािणजवनक सत्यधमण' ह ेपसु्िक वलवहले. महर्षी वि. रा. वशदं ेयांनी या पसु्िकाला सत्यशोधक 

समाजाचे 'बायबल' असे म्हटले आह.े 

सत्यशोधक समाजाचे ध्येय धोरण पुढील प्रमाणे होते :- 

अ) शदू्राविशदू्र याचंी ब्राम्हर् परुोवहिांकडून होर्ारी वपळिर्कू बंद करर्.े 

ब) शदू्रांना त्यांच्या मानिी हक्काचंी आवर् अवधकाराचंी वशकिर्कू दरेे्. 

क) शदू्रांना ब्राह्मर्ी शास्त्रांच्या मानवसक आवर् धावमणक गलुामवगरीिून मकु्त कररे्. 

सभासदत्व :- 

सत्यशोधक समाजाचे सभासदत्ि सिण जािीिील लोकानंा घिेा यिे होिे. ज्याला सभासद व्हायच ेआह ेत्याला पढुील 

प्राथणना म्हर्ािी लागे. आवर् प्राथणना म्हटल्यानंिर खंडोबाच्या भंडाऱ्याची िळी उचलािी लागे. 
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प्रष्टतज्ञा :- 

“सिण मानि प्रार्ी एकाच दिेाची लेकरे आहिे. त्यामळेु िी माझी भािंडे आहिे, अशा बुद्धीने मी त्यांच्याशी िागेन. 

परमेश्वराची पजूा, भक्ती अगर ध्यानधारर्ा करिेिेळी अगर धावमणक विधीचे िेळी मी मध्यस्थाची मदि घेर्ार नाही. मी माझ्या मलुा-

मलुींना सवुशवक्षि करीन. मी नहेमी राजवनष्ठनेे िागने. परमेश्वरास साक्ष ठेिनू मी ही प्रविज्ञा करीि आह.े” 

त्या काळाि कायणरि असर्ाऱ्या सिण संघटनांमध्ये कोर्ी सभासद व्हाि ेयािर कोर्िेही बंधन नव्हिे. पर् सत्यशोधक 

समाजाने एका प्राथणनचेा आधार घेऊन कोर्त्याही जािीिील व्यक्तीला सभासद होिा यिेे याचा स्पष्ट उल्लेख केलेला आपल्याला 

वदसनू येिो. ऐक्याची भािना वनमणर् होईल अशी प्राथणनचेी रचना आपल्याला आढळेल. 

सत्यशोधक समाजाची तत्वे :- 

महात्मा फुले यांच्या वनधनानंिर १९११ साली सत्यशोधक समाजाने जो ठराि केला होिा त्यामध्ये पढुील िीन ित्िे स्पष्ट 

केली होिी. 

अ) सिण मार्से एकाच दिेाची लकेरे आहिे ि दिे त्याचंा आईबाप आह.े 

ब) आई िवडलानंा भेटण्यासाठी जशी मध्यस्थाची गरज नसिे त्याप्रमारे् दिेाची प्राथणना करिाना परुोवहिांची गरज नाही. 

क) िरील ित्त्ि ेकबूल असल्यास कोर्ालाही सभासद होिा येिे. 

प्रार्थना समाजाची धमथतत्त्वे : 

(१) परमेश्वरान ेह ेसिण ब्रह्मांड वनमाणर् केले. िोच एक खरा ईश्वर. िो वनत्य, ज्ञानस्िरूप, अनिं, कल्यार्वनधान, आनंदमय, 

वनरियि, वनराकार, एकमेिावििीय, सिाांचा वनयंिा, सिणव्यापी, सिणज्ञ, सिणशवक्तमान, कृपावनधी, परमपवित्र ि पवििपािन 

असा आह.े 

(२) केिळ त्याच्याच उपासनेच्या योगे इहलोकी ि परलोकी शभु प्राप्त होिे. 

(३) त्याच्या ठायी पजू्यबुद्धी ि अनन्यभाि ठेिनू त्याचे मानवसक भजन-पजून करर् ेि त्यास वप्रय अशी कृत्ये करर्,े हीच 

त्याची खरी उपासना. 

(४) प्रविमा ि इिर सषृ्ट पदाथण याचंी पजूाअचाण वकंिा आराधना कररे् हा ईश्वरोपासनचेा खरा प्रकार नव्ह.े 

(५) परमेश्वर साियि रूपाने अििार घिे नाही आवर् कोर्िाही गं्रथ साक्षाि ईश्वरप्रर्ीि नाही. 

(६) सिण मनुष्ये एका परमेश्वराची लेकरे आहिे, म्हर्नू भेदभाि न राखिा परस्परांशी त्यांनी बंधभुािाने िागाि,े ह ेईश्वरास 

वप्रय आह.े 
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सत्यशोधक समाज आवर् प्राथणना समाज यांच्या ित्िांचा विचार केला िर त्यामध्ये बरेच साम्य आढळिे. जसे की सिण 

मार्से एकाच परमेश्वराची लेकरे आहिे, ईश्वर एकच आह,े मवूिणपजूा करर्े चकुीचे आह,े सिण धावमणक गं्रथ ह ेमानिानेच वलवहलले े

आहिे. बऱ्याच ित्िामंध्ये साम्यिा आढळिे पर् प्राथणना समाज िळागाळापयांि पोहोचनू काम करू शकला नाही याउलट सत्यशोधक 

समाजाने ित्कालीन समाजाि िळागाळािील लोकापंयांि पोहोचनू काम केले. शदू्राविशदू्र, शिेकरी, कामगार या लोकाचंा प्रामखु्यान े

विचार करर्ारी आवर् महाराष्राि व्यापक  सरुूिाि झालेली पवहली संघटना म्हर्नू सत्यशोधक समाजाकडे पवहले जािे. 

सत्यशोधक समाज स्थापनेच्या काही िरे्ष आधी दादोबा पांडुरंग िखणडकर यांनी ३१ जलुै, १८४९ मध्य ेमुंबई येथे परमहसं 

सभा सरुू केली. या सभेच्या स्थापनेि वभकोबादादा चव्हार्, रामचदं्र बाळकृष्र् जयकर या ब्राम्हरे्िर कायणकत्याांची दखेील मदि 

झाली. मुबंई मध्ये स्थापन झाललेी परमहसं सभा ही गपु्त संघटना असल्याने त्याचा प्रभाि जनमानसािर पडला नाही आवर् इगं्रज 

सरकारला सदस्याचंी मावहिी  वमळाल्या कारर्ाने या संघटनेचे काम थांबले. पर् सत्यशोधक समाज ही संघटना लोकामंध्ये जाऊन 

प्रश्न, अडचर्ी समजनू त्यािर काम करर्ारी संघटना होिी. जे लोक हक्कांपासनू िंवचि आहिे त्यानंा त्यांच्या हक्काची जार्ीि 

करून दणे्याच ेकाम या संघटनेकडून महात्मा फुले यांच्या मतृ्यनूंिरही झाललेे वदसनू यिेे. यािूनच पढुे महाराष्रभर ब्राम्हर्ेिर चळिळ 

मोठ्या प्रमार्ाि विस्िारललेी वदसेल. 

महात्मा ज्योविबा फुलेंच्या मतृ्यनूिंर सत्यशोधक समाजाचे कायण विस्कळीि झाले. प्रभािी नेितृ्ि नसल्यामळेु चळिळीचा 

जोम ओसरला; पर् सत्यशोधक समाजाच्या रूपाने महात्मा फुलेंनी केलेल्या बीजारोपर्ामळेु अनेक चळिळींना प्रेरर्ा वमळाली. 

कृष्र्राि भालेकर यांनी सरुु केललेे 'दीनबंध'ू ह ेितृ्तपत्र महात्मा फुले ि त्यांनी स्थापन केलेल्या सत्यशोधक समाजाच्या प्रेररे्ने सरुु 

केले होिे. नारायर् मेधाजी लोखंडे यांनी स्थापन केललेी भारिािील पवहली कामगार संघटना 'वमल हनॅ्ड असोवसएशन' या संघटनेच्या 

स्थापनेमागे महात्मा फुलेंचीच प्रेरर्ा होिी. १९११ मध्ये कोल्हापरुाि राजर्षी छत्रपिी शाह ूमहाराजांनी सत्यशोधक चळिळीच े

पनुरुज्जीिन केले. याचेच रूपािंर पढु ेब्राम्हर्ेिर चळिळीि झाले. 

महशे जोशी यानंी 'सत्यशोधक समाजाचा इविहास' या पसु्िकामध्ये असे मि मांडले आह े वक, “जनुी समाजव्यिस्था  

मोडून पडली आह ेयाविर्षयी ज्योिीबांच्या मनाि कोर्िीही शंका न्हििी. म्हर्नूच त्यांनी 'जाळुनी टाका मनुगं्रथ ।' असा उपदशे खदु्द 

ब्राम्हर्ांनाच केललेा आढळिो. ब्राम्हर्ांनी मनुस्मिृी जाळन्याचे टाळले म्हर्नू अखेर ५० िर्षाणनिंर डॉ. बाबासाहबे आंबेडकर यांनी 

िी जाळली.” आंबेडकर ह ेमहात्मा फुल्यांना आपल ेगरुु मानि होिे. महात्मा ज्योविबा फुल ेयांच्या परुोगामी विचारांचा त्यांच्यािर 

खोलिर पररर्ाम झाला ही उल्लखेनीय बाब आह.े 

१९७० साली परेु् येथे प्रागविक विचारांच्या मवुस्लम नेत्यांनी हमीद दलिाई यांच्या नेितृ्िाखाली मवुस्लम सत्यशोधक 

समाज नािाच्या संस्थेची स्थापना केली. या संस्थेची मळू प्रेरर्ा सत्यशोधक चळिळ आह ेह ेनािािनूच स्पष्ट होिे. 

ष्टनष्कषथ :- 

महात्मा फुले यांनी सत्यशोधक समाजाची स्थापना करून वशक्षर् आवर् अवधकारापंासनू िंवचि असर्ाऱ्या शदू्राविशदू्र, 

शेिकरी आवर् कामगार लोकानंा त्यांच्या हक्कांची जार्ीि करून वदली. त्याचा महाराष्राच्या ित्कालीन पररवस्थिीिर खपू मोठा 
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प्रभाि पडललेा वदसनू यिेो. यािूनच महाराष्राि ब्राम्हरे्िर चळिळ सरुू झाली ज्याचा पररर्ाम म्हर्जचे पढुील काळाि हक्कापंासनू 

िंवचि असर्ाऱ्या लोकांचा त्यांच ेहक्क, अवधकार वमळाले. महात्मा फुले यांच्या प्रेररे्ने पढुे नारायर् मेधाजी लोखंडे यांनी भारिािील 

पवहली कामगार संघटना स्थापन केली. कोल्हापरुाि राजर्षी छत्रपिी शाहू महाराज ि त्यांच्या कायणकत्याांनी वशिाजी सत्यशोधक 

समाजाची स्थापना करून िंवचिांना त्यांच े हक्क वमळिनू दणे्यासाठी एक चळिळ उभी केली. पणु्याि हमीद दलिाई यांच्या 

अध्यक्षिेखाली स्थापन झालेल्या आवर् मवुस्लम समाजाि वशक्षर्ाप्रिी जागिृी करर्ाऱ्या 'मवुस्लम सत्यशोधक समाजाचा' प्ररेर्ास्रोि 

महात्मा फुले आवर् त्यांचा सत्यशोधक समाज होिा. डॉ. बाबासाहबे आंबेडकर यांनी चाल ूकेलेल्या दवलिोद्धारक चळिळीचा 

प्रेरर्ास्रोि महात्मा फुले आवर् त्यांचा सत्यशोधक समाज होिा. अशा या महान क्ावंिकारी समाजसधुारकाला विनम्र अवभिादन ! 
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Abstract-  

Spirulina plays crucial role in human nutrition. Sprirulina platensis was cultivated in Zarrouk 

medium with intermittent agitation and aeration for proper sunlight and oxygen respectively. The 

biomass is harvested by filtration method. The present study was undertaken to access the 

nutritional composition of spirulina platensis powder and development of prebiotics products like 

Spirulina chocolate candies which may provide the necessary protein content to the vulnerable 

population. Spirulna powder is high in protein, antioxidants, vitamins and other useful nutrients. 

The spirulina chocolate candies were prepared along with other ingredients having delicious taste. 

The analysis indicated that fortified candies were significantly high in protein and other nutrients. 

Key words:- Sprirulina platensis, Zarrouk medium, prebiotics, nutritional composition 

 

 

Introduction: 

             It is a Gram-negative, spiral-shaped, blue-green microalga. It contains high amounts of 

protein, carbohydrates, essential fatty acids, vitamins, minerals, and pigments like carotene 

Chlorophyll and phycocyanin. It is excellent food, lacking toxicity, and has anticancer, antiviral, 

and antioxidant property (Turpin, 1892). 

             Microalgae are a group of fast-growing unicellular or simple multicellular micro-organisms 

that offer several advantages, including higher photosynthetic efficiency, higher growth rates, and 

higher biomass production compared to other energy crops. Photosynthetic microorganisms are one 

of the most promising sources of energy as they are renewable and Co₂ neutral (Li et al., 2008; 

Gouveta et al., 2009). 

             Spirulina was named Tecuilatl by Aztecs, this means stones excrement during the 16th 

century. Later due to the outbreak of contagious disease, new customs were adopted by people such 

as new foods, and religious- political and social changes and the topic of Tecuilatl came to an end. It 

was not known till when man began to use microalgae, but at present these resources can be so-

called, "green tendency" (Henrikson et al., 1994). In the 9th century, during Kanem Empire, only 

Spirulina had a long history in Chad. In the early 1970s, the First large-scale production plant by 

Sosa Texcoco was established (Ciferri et al., 1983). 

               Species belonging to the genus Spirulina, now called Arthospira, are among the 

photosynthetic micro-organisms of commercial importance (Salunke et al, 2016). Spirulina is a 

multicellular and filamentous blue-green alga that has gained considerable attention in the health 

care and food sector as a protein and vitamin Supplement. It grows in water and can be harvested 

and processed easily. It also contains a very high amount of micro and macronutrients (Platt and 
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Jassby 1976: Eppley 1972: Goldman and Carpenter, 1974, Yoder 1949). The mass cultivation of 

Spirulina depends on several factors, including the availability of nutrients, temperature, and light 

Spirulina also requires a relatively high pH, which inhibits the growth of other algae in the system. 

To maintain high pH and avoid fluctuations, a high amount of Sodium bicarbonate must always be 

there in the culture medium (Yoder 1979: Sont et al., 2016: Sudhakar and Premalatha 2012, 2015; 

Coles and Jones, 2000; Montagnes and Frankin 2001). 

            Mineral elements, sunlight and CO₂ are directly used by alga cells for their growth. 

Environmental Stresses affect the growth and pigment accumulation of microalgae, including 

nutrients availability, high pH, light, salinity, and temperature (Pandey et al., 2011). Although 

Spirulina possesses a simple prokaryotic cell Structure, the absence of a plant cell wall, 

photosynthetic ability, and glycogen-containing cellular membrane is similar to the bacteria, plant, 

and animal kingdoms respectively. (Usharant et al., 2014). 

            The optimal temperature for Spirulina growth is 15 in the range of 35°C - 38°C. In addition, 

Spirulina requires a relatively high pH, which effectively inhibits the growth of other algae in the 

culture medium to sustain the high pH and prevent fluctuation. Zarrouk medium which is rich in 

bicarbonate has successfully served as a common culture medium in Spirulina culture for years 

(Tolga et al, 2007).   

 Spirulina has been cultivated commercially for its valuable nutrition and is also used as a dietary 

supplement. Although alterations were made in the basic composition the media so developed 

commercially were inorganic in nature and not economical. Zarrouk medium is not feasible for 

commercial production due to its high production cost. Hence, many investigators tried to cultivate 

Spirulina on cheap resources, and also various supplementations have been made to achieve 

enhanced biomass Yield and bio-products. (Murugan and Manikandavel 2007). 

            Spirulina is a microalga that has a unique set of biological characteristics which are very 

useful for a broad range of applications. It has been certified by the FDA (USA Food and Drug 

Administration) as GRAS (Generally Recognized as Safe). It can be used as a nutritive supplement 

or pharmaceutical additive with no risks to health. Spirulina is useful for human nutrition, because 

of the high quality and quantity (60-70% of its dry weight) of protein and amino acids. (Ciferri et 

al.,1983). 

            The current environmental conditions such as deterioration, mental, physical stress and 

changes in the diet causes serious factor for human, increased the death rate and civilization 

diseases. These are obvious reason why new progressive trends are developed in modern medicine 

and biotechnology to treat and prevent various diseases. One of the trend in biotechnology is 

associated with Blue green microalgae Sprirulina platensis which have been widely employed as 

food and feed additives in agriculture, food industry, pharmaceuticals, medicine and science 

characterized by a 70% protein content and by presence of minerals, vitamins, amino acids, 

essential fatty acids etc. 

             Joshi et al., (2018) concluded various microalgae species have a high amount of protein and 

lipid levels which is why this is nowadays considered one of the main reasons for an unconventional 

source of this compound. Spirulina platensis is one of the richest protein sources of microbial 
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origin, having similar protein levels when compared to pulse and animal protein sources. The use of 

Spirulina platensis in food can bring benefits to human health owing to its chemical composition, as 

it has high levels of vitamins, minerals, secondary metabolites, essential fatty acids, amino acids, 

and pigments. Furthermore, the development of new protein sources to supply the shortage of this 

nutrient is an urgent need and protein from Spirulina platensis plays an important role in such a 

scenario. This investigation was carried out for growth parameter optimization of Spirulina 

platensis cultivating in a laboratory-scale photobioreactor. 

            Murugan and Rajesh (2014) reported that Spirulina, a valuable source of natural pigments 

and dietary supplements, thrives in temperatures between 35°C and 38°C. Its growth is aided by a 

high pH, inhibiting the growth of other algae. The use of sodium bicarbonate in the culture medium 

helps maintain a stable pH. Zarrouk medium, rich in bicarbonate, has been widely employed but is 

cost-prohibitive for commercial production. Researchers have explored alternative resources like 

swine dung, spent-wash, and cow dung to cultivate Spirulina economically. 

Materials and Methods: 

Sample collection, pre-culturing and microscopic identification- 

            Spirulina platensis culture was obtained from Geeta-Maruti Natural food, Islampur, Sangli. 

The starter inoculum and culture was maintained in the traditional medium at 25-300C with regular 

aeration and agitation. The cultures were identified using morphological characters (spiral shape) of 

blue-green algae Spirulina platensis through a light microscope at 10x and 40x for taxonomic 

Identification. 

 

 

Cultivation of Spirulina: 

            Spirulina platensis was cultured in crude medium (NaCl, NaHCO3, MgSO4, NPK) in a 5-

liter polycarbonate bottle under a controlled condition and Zarrouk medium as control. The cell 

concentration was analyzed at OD 670 nm (Costa et al., 2004). The pH of the medium was 

measured by using a pH meter. Spirulina platensis grows at a pH range of 8.5-9.5 as it is maintained 

at the alkaline point. The temperature provided was 25-30°c the room temperature and also sunlight 

was provided. Aerator was used to provide aeration. Agitation was done manually 2-3 times a day 

to enable all of the Spirulina exposure to light. 

            The culture was allowed to grow for 30 days, and the biomass was harvested by filtration 

method, and washed with distilled water to remove impurities and neutralize the pH. 
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Phytonutrient analysis of Spirulina: 

Estimation of protein and nitrogen content- 

             The protein and nitrogen content of Spirulina platensis was determined using the Kjeldahl’s 

method for that a representative sample of Spirulina was prepared and homogenized it was then 

digested with sulfuric acid, and the evolved ammonia was titrated. The nitrogen content was 

calculated using a conversion factor. Finally, the protein content was obtained by multiplying the 

nitrogen content by the appropriate conversion factor.    

              Nitrogen content = Burette reading X 0.56 

              Protein content   = Nitrogen content X 6.25 (conversion factor) (Wang et al., 2019) 

Total Carbohydrate estimation- 

            Carbohydrate estimation was done to determine the total carbohydrate content in the algal 

species, Spirulina platensis by the phenol-sulphuric acid method. The dry biomass of Spirulina was 

hydrolyzed in boiling water for 3 hours with 1N HCL. A final volume of 100ml of distilled water 

was added after filtering and neutralizing the resultant solution. In the test tubes 0.1 ml and 0.2ml 

sample was taken and 1ml of phenol solution, 5 ml of 96% Sulphuric acid was added in each test 

tube respectively. The sample was then incubated for 10 minutes and placed in a water bath for 25-

300C for 20 minutes. The O.D was recorded at 490 nm and the amount of total carbohydrates 

present in the sample was calculated using the standard graph. 

Absorbance corresponds to 0.1 ml of the test = x mg of glucose 

100 ml of the sample solution contains          = x/0.1 X 100 mg of glucose 

                                                                        = % of total carbohydrates present (Mercz, 1994). 

Total Lipid Extraction Method- 

Total lipid extraction was done by Folch method. The Folch method employs the use of chloroform-

methanol (2:1) for extraction of lipids from endogenous cells. Briefly, the homogenized cells were 

equilibrated with one fourth volume of saline solution and mixed well. The resulting mixer was 

allowed to separate into two layers and lipid settle in upper layer (Ranjit Kumar et al.,2015). 

Determination of Calcium- 

Determination of calcium by EDTA titration is done by adding 2-3 drops of EBT indicator. Titrate 

the Ca2+ standard solution with EDTA solution until color change. 

 

Extraction of chlorophyll-a,chlorophyll-b and total carotenoids- 

            The estimation of chlorophyll-a, chlorophyll-b and total carotenoids was done by using a 

Spectrophotometer. 10 ml samples of Spirulina platensis from depth were collected in a 15 ml 

Falcon tube and centrifuged at 6000 rpm for 10 min at 4°c.The supernatant was discarded and the 
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pellet was washed with distilled water twice. Then mix the pellet with pure methanol and vortexes 

for 4 min. Then the mixture was kept at 45°C for 24 hrs in a shaking incubator. Then the mixture 

was centrifuged and the supernatant was taken for analysis of pigments. The absorbance was 

measured at 470 and 652.4 nm. Pigments were measured using the following formulas (1)-(3) 

            Chlorophyll a (μg/ml) = 16.72 X A665.2-9.16 X A652.2......                               (1) 

            Chlorophyll b (μg/ml) = 34.09 × A652.4-15.28 XA665.2......                              (2) 

            Total carotenoids (μg/ml) = 1000 X A670 -1.63 x chl(a)-104.9 x chl(b)/221....  (3) 

(Lichtenthaler et al., 2001). 

Extraction of phycocyanin-  

            Phycocyanin estimation was done by the Freeze-thawing method by hydrating Spirulina 

platensis biomass into sodium phosphate buffer (0.1M) with pH 6.5-7.0. A UV-VIS 

spectrophotometer was used to measure the absorbance of the extracts at wavelengths 280, 615, 

620, and 632nm, respectively. The concentration of phycocyanin (mg/ml) and the yield were 

determined by the following formula:- 

C-PC (mg/ml)                   = A (615)-0.474×A (652)/5.34 

Phycocyanin yield (mg/g) = C-PC × solvent volume/dried biomass. (Julianti et al.,2019). 

Preparation of Spirulina platensis chocolate candies (prebiotics)- 

            For preparation of Spirulina platensis chocolate candies 250gm of Desiccated coconut, 50g 

of sugar, 1gm Spirulina powder (Sankara pandian et al.,2022), 150gm dark chocolate compound, 

and 50g of butter were taken,  mixed thoroughly, cooked and shaped into small balls which were 

then kept overnight in the freezer. 

Recipe Characteristics Primary ingredient Fortifying ingredient 

Candy Control Desiccated coconut, Vegetable oil, 

sugar, Dark chocolate 

Spirulina 1gm 

Fortified Desiccated coconut, Butter, sugar, 

Dark chocolate 

 

Result and Discussion: 

Microscopic identification- 

             Under the microscope at 10X and 40X Spirulina splatensis culture was observed for 

taxonomic identification. It was observed that Spirulina under the microscope was cylindrical, with 

spiral coils in it. After 30 days of cultivation the green color of Spirulina platensis was converted 

into a light faded green color due to nutrient starvation, which is related to nitrogen and 

phosphorous (Saxena R.et al, 2022). 
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Cultivation of Spirulina- 

               The Spirulina platensis species were successfully grown in a crude medium. The medium 

composing OF 0.5 gm/l of NPK-15-15-15 was used for growing Spirulina. This crude medium was 

found to be cost-effective In comparison with medium, in terms of quantity of chemical ingredients 

whereas, the NPK complex fertilizer supplied the three major elements required for Spirulina 

platensis growth, and sodium bicarbonate was used as a carbon source in crude medium. For ideal 

salinity sodium chloride and MgSO4 as a macronutrient were supplied and then the growth curve of 

Spirulina platensis was obtained by measuring optical density (O.D) at 670 nm. The graph obtained 

by measuring optical density against time shows an increasing growth rate of Spirulina platensis.  

 

  

Fig.a. Cultivation of Spirulina platensis       Fig.b. Harvested Spirulina platensis 

 

Phytonutrient analysis of Spirulina platensis- 

 Estimation of protein content and Nitrogen content- 

            The analysis of protein content from Spirulina platensis was found 54.25% and nitrogen 

content of 8.68% cultivated in crude medium. In Spirulina 60%   protein content and 12% nitrogen 

content was reported which was cultivated in medium. Considering the cost saving possibilities, 

present study revealed that, crude medium is better source for Spirulina platensis cultivation as well 

as for the protein content.  
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Estimation of total carbohydrates-  

            Carbohydrates were composed of carbon, hydrogen, and oxygen, made up of sugars, 

starches, cellulose and lignin. Carbohydrate is an essential component for metabolism and metabolic 

processes. (wijffels et al., 2010) stated that algal carbohydrates can provide human health benefits 

in the form of dietary fibers, anticoagulants, and antioxidants. In the present study carbohydrate 

content of Spirulina platensis found was 18% by the phenol-sulphuric acid method. In Spirulina 

platensis total carbohydrates estimated were 15.3%  

Extraction and Estimation of pigments (chlorophyll-a, chlorophyll-b, Total carotenoids and 

phycocyanin)- 

            In the present study, chlorophyll-a pigment in Spirulina species was found 0.51µg/ml, and 

chlorophyll-b was estimated as 0.49 µg/ml. Total Carotenoids in Spirulina platensis was found 0.2 

µg/ml and phycocyanin was found 0.46 mg/ml. The concentration of pigments, such as 

Chlorophyll-a 2.27µg/l, Chlorophyll-b 1.51µg/ml, carotenoids 0.17µg/ml and phycocyanin 

0.05mg/ml was reported. 

 

Total Lipid Extraction Method- 

             The total lipid content in Spirulina platensis was found 24.99%. 

Determination of Calcium- 

            Spirulina platensis is potent source of calcium. Calcium content in Spirulina platensis is, 

 800 mg/1g. 

Nutritional analysis of control candy and fortified product- 

 

 

 

Conclusion: 

            Spirulina platensis was successfully grown in crude medium under natural and laboratory 

conditions. Crude medium can be considered as cost effective medium for Spirulina cultivation. 

After phytonutrient analysis it was noted that protein content from Spirulina species was found 

54.25%, nitrogen content of 8.68% and carbohydrate content was 18%.Spirulina plantens is 

potential source of calcium .Consumpution of spirulina can meet daily requirement for calcium. 

Furthermore,Spirulina chocolate candies can be consumed as a protein supplement which may help 

in fulfilling the protein requirements among vulnerable population. 

 

 

Nutrients Control candy Fortified candy 

Protein % 48.18 54.25 

Total Fat % 24.83 24.99 

Carbohydrate % 14 15.30 
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ABSTRACT: 

In India, religious tourism has been important both historically and currently. A major 

draw for tourists is the diversity of the physical, social, cultural, historical, and religious elements. 

There is a great deal of potential for religious tourism in India, particularly in Maharashtra, due 

to the country's diverse religious heritage, rich cultural heritage, historical sites, and advantageous 

geographic location. Kopeshwar Temple is at Khidrapur, Kolhapur district, Maharashtra. It is a 

Hindu temple dedicated to Shiva. This temple is in Maharashtra It is also accessible from Sangli 

as well. It was built in the 12th century by Shilahara king Gandaraditya between 1109 and 1178. 

There are certain issues that tourists found. The current study has reviewed the actual scenario, 

conditions, issues with facilities and services, and solutions to these issues from a geographical 

standpoint. 

Keywords: Tourism Industry, Religious tourism, Socio-Culture Historic aspects. 

------------------------------------------------------------------------------------------------------------------- 

INTRODUCTION: 

The most significant and quickly expanding business nowadays is tourism. The economy 

of several nations and governments is entirely dependent on tourism. The district of Kolhapur 

boasts a wealth of religious historical background and socio-cultural establishments. 

Additionally, it is bordered by other sacred sites, including Khidrapur, Mahalaxmi, Jotiba, 

Kattayani, and Nrisinhwadi. Maharashtra's Khidrapur Religious Center is the most significant 

location for the Jain religion. In Maharashtra and throughout India, it is a well-liked holy location. 

For religious reasons, people travel to this location from various Indian states. Excellent 

connections to Maharashtra's roads and trains are available at Khidrapur station. In the Shirol 

taluka of Khidrapur village in the Kolhapur district of Maharashtra, there is an old stone temple 

dedicated to Mahadev called Kopeshwar Temple. The Krishna River banks where the temple is 

located. Generally, the construction of this Kopeshwar temple may have started during the 

Chalukya rule around the seventh century. Further, the work was completed during the Shilahara 

rule in the 11th-12th century. The Yadavas of Devagiri are also recorded to have contributed to 

its construction. Its architectural style is similar to that of Belur, Halebid in the south. Outside the 

temple is a Mandapam supported on 48 pillars. This mandapam does not have a full roof. A 
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circular space is intentionally left blank. This mandapam was used for Yagya. Therefore, it is the 

place where the smoke of home-havana goes out. 

STUDY AREA:  

The Khidrapur Religious Center is situated in the stunning western Maharashtra 

countryside, close to Shirol Tal. Around 7 kilometers separates Khidrapur from Jaysingpur, 45 

miles from Kolhapur, and approximately 15 km separates it from Ichalkaranji. It is 16˚42' North 

and 74˚41' East in lat-long coordinates. This center covers 5547 mt2 area. 24 ˚C is the average 

monthly temperature. There is 100 cm of precipitation annually. Kopeshwar Temple is an ancient 

stone temple of Mahadev in Khidrapur village of Shirol taluka in Kolhapur district of 

Maharashtra. The temple is situated on the bank of river Krishna. 

The Talvinyas of the Kopeshwar temple consist of an open mandapa, a covered mandapa, 

a space and a sanctum sanctorum, slightly separated from the main mandapa. On the cupola of 

the sanctum sanctorum is a row of smaller shikharas replicating the main shikhara. The original 

roof of the space and pavilion is non-existent. An open mandapa, somewhat detached from the 

mandapa, known as Swargamandapa, never had a roof. The Kopeshwar temple is facing east and 

at the front is the Purmandapam of Triratha Talvinyas instead of Mukhamandapam. On the 

interior of these pillars Kartikeya and Ashtadikpala are shown with vehicles. Behind these twelve 

columns are nine columns of comparatively less width. There are twenty square pillars around 

the twelve pillars in the middle of the auditorium. Beyond these rows of columns are the walls of 

the auditorium. On both sides of this hall there are gawkshes for light. From the mandapa to the 

space there are gatekeeper idols on either side of the entrance. The gate of the sanctum sanctorum 

is of Panchashak type. There are two Shivalingas in the sanctum sanctorum. 

The stone carved elephants on those nets are very beautiful. At the base of the door there 

are five gatekeepers on either side. The main auditorium is also very beautiful. Further to the 

sanctum sanctorum, a beautiful rangoli-like nakshi is carved at the base of the entrance. The 

sanctum is a bit dark. But after training the eyes, one realizes that there are beautiful idols inside 

as well. In all these idols, their size and proportions stand out. 
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OBJECTIVE:  

1. To study the Geographical and Religious conditions. 

2. To study the available facilities and services in the study area. 

3. To highlight the problems faced by tourist. 

METHODOLOGY: 

Both primary and secondary data served as the foundation for this research study. The 

primary data was gathered by means of questionnaires, interviews, and on-site observations. To 

obtain secondary information, the secondary data gathered from the Kolhapur Gazetteer, 

Journals, Books, and Internet are also referred to. The gathered data was subjected to basic 

statistical analysis and was appropriately represented using cartographic techniques. 

DISCUSSION: 

Regarding religion and tourism, the Khidrapur sacred place is importance. Tourists are 

drawn to the area because of the excellent conditions. The current study shed information on the 

actual state and potential of religious tourism in the area under investigation. Below is a detailed 

study of the same. 
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Table No .1: Tourist Visited at Bahubali from Different Part    of India 

 Source- Field Work 

According to the above table, the Kolhapur district is home to a higher percentage of 

religious tourists, which is 34.35 % of tourists, came from there. Sangli, the second district, 

accounted for 24.42 % of all visitors to the Khidrapur temple. With 18.48 % of visitors coming 

from Karnataka, it's a well-known Hindus Lord Shiva’s pilgrimage site in Kolhapur. From 

Mumbai and Pune district there are coming tourist i.e. 13 % during festivals, a large number of 

visitors travel to Khidrapur Center from all across India and the districts of Maharashtra. 

 

Table No.2: Purpose Wise Classification of Tourists

 

 

Source: - Field Work 

The table no. 2 indicates why tourists 

come to Khidrapur. It has been noted that 

67.93 % of visitors to Khidrapur do so for 

religious reasons. 12.97 % people arrive for 

educational purpose from schools and other 

educational institutions. Approximately 

9.16% of tourists arrive for entertainment 

purposes, with the rest visitors having other 

intentions. We've noticed that more people come to Khidrapur exclusively for religious reasons. 

Table No.3: Age-Group Wise Classification of Tourists 

Sr. No. Age-Group Male Female Total Percentage 

1 Below-15 years 08 09 17 12.97 

2 15-30 years 15 20 35 26.71 

3 30-45 years 09 08 17 12.97 

4 Above 45years 17 45 62 47.32 

Total 49 82 131 100 

Sr.N

o. 
State District 

Touris

t 
Percentage 

1 Maharashtra Kolhapur 45 34.35 

2 Maharashtra Sangli 32 24.42 

3 Maharashtra Satara 10 7.63 

4 Maharashtra Pune 12 9.16 

5 Maharashtra Mumbai 05 3.81 

6 Karnataka Begavi 20 3.22 

7 Karnataka Dharwad 07 15.26 

Total 131 100 

Sr. 

No. 

Purpose Tourist Percentag

e 

1 Religious 89 67.93 

2 Educational 17 12.97 

3 Entertainment 12 9.16 

4 With Friends 08 6.10 

5 Other 05 3.81 

 Total 131 100 
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Source- Field Work 

The age range of the tourists who visited Khidrapur is displayed in the accompanying 

table no.3. It has indicated that, 12.97 % tourist age is below 15 years. We have observed that, 

26.71 % visitors are 15 to 30 years ages.  It has been noted that 12.97 % of visitors to Khidrapur 

are between the ages of 30 and 45. Approximately 47.32 % of visitors are between the ages of 15 

and 30 and older than 45. The data indicates that the majority of visitors to Khidrapur are above 

the age of forty five. 

Table No.4: Income Wise Classification   of Tourists 

Sr. No. Monthly Income group Tourist Percentage 

1 Unemployed/ House maker 52 39.69 

2 Income Below 10000 07 5.34 

3 10000-15000 35 26.71 

4 15000-20000 14 10.68 

5 More than 20000 23 17.55 

Total  131 100 

 
Source- Field Work 

This investigation has shown that there is a favorable correlation between the condition 

of the economy and tourism. Since tourism is impossible without money, money is a crucial 
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component in the development of tourist destinations. According to Table No. 4, 39.69 % visitors 

are unemployed or house makers. It has noted that, 5.34 % of visitors come from families with 

incomes under 10000 rupees. More than 25% of visitors are from the higher income bracket, 

defined as those with monthly incomes between 10000 to 15000 rupees. Approximately 10.68 % 

of visitors came from the income bracket of 15,000–20,000 rupees. It has indicated that 17.55 % 

visitors came from income of more than 20000 rupees. 

 

 

Table No 5: Problems of Tourists in Khidrapur 

Sr. No. Problems Tourist Percentage 

1 Transport and communication 115 87.78 

2 Lodging 41 31.29 

3 Food/ Meal 105 80.15 

4 Sanitation Facility 75 57.25 

4 Other 10 7.63 

 
Source- Field Work 

Although the Khidrapur Trust and other private organizations offer a great deal of services 

to travelers, there are several issues. Many visitors to this center deal with a variety of issues. The 

two biggest issues are those transportation and communication. Approximately 87.78% of 

tourists have experienced transportation-related issues due to a scarcity of automobiles and bad 

road conditions, making driving extremely difficult. About 31.29% of visitors have trouble 

finding a place to stay. There are hotels available, but it is a relatively small facility, and there 
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are no other private housing options nearby. Approximately 80.15% of tourists have experienced 

dietary difficulties. It has noted that, 57.25% tourist indicated sanitation problems. The amenities 

that are offered do not meet the needs of visitors to Khidrapur Center. 

CONCLUSION: 

One of the Jain holy temples in the Kolhapur district is called Khidrapur. Due to its Hindu 

religious background, and agricultural plain area, it has the potential to become one of 

Maharashtra's most popular tourist destinations in India. It has been noted that the majority of 

visitors come from Maharashtra, as well as other parts of India. The majority of visitors to 

Khidrapur did so for religious reasons. The majority of visitors to Khidrapur are in the working 

age range. Transportation, lodging, roads, health, sanitation, security, and other issues are present. 

While certain facilities are offered, tourists are not satisfied with them. If these issues are 

resolved, this location has the potential to grow significantly and earn international recognition 

in India. 
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िोषवािा :- 

माणसाच्या दनैंवदन जीिनात वनरवनराळ्या प्रकारचा कचरा वनमााण होतो शहरामधील कचरा हा ग तंाग तंीचा ि गंभीर प्रश्न बनत 

चालला आह ेकचरा रस््यािर फेकल्याम ळे शहर आवण गांि याच ंसोंदया तर नष्ट होतचे पण ्याम ळे आरोग्यविषयक प्रश्न स द्धा 

वनमााण होतात. 

शहरात वनमााण होणाऱ्या कचऱ्याचा अभ्यास करण ेि कचऱ्याचे व्यिस्थापन ि विल्हिेाट कशाप्रकारे करता येईल याचा अभ्यास 

करण ेआिश्यक आह.ेयासाठी लोकांची वनिड करून ्यानंा कचरा विल्हिेाट लािण्याच्या योग्य पद्धती महानगरपावलके कडून 

सांवगतल्या जातात. ्या पद्धती वकती लोक अमलात आणतात ि कचऱ्याची विल्हिेाट कशी लाितात ह ेअन सचूी पद्धत िापरून 

बवितले असता बरेच लोक जागतृ  झाले आहते ह े वदसनू आले आवण काही लोकांमध्य ेजागतृी करणे गरजेचे आह.े ्यांना 

कचऱ्याचा प निाापर करण्याविषयीचे ज्ञान वदले पावहज.े ओल्या आवण स क्या कचऱ्याचे िरच्या िरीच योग्य व्यिस्थापन झाले तर 

कचऱ्याचे ढीगच्या ढीग साठणार नाहीत. पयाािरणाचा होणारा ऱ्हास हा जागवतक स्तरािरील बहुचवचात असा एक मह्िाचा विषय 

आह.ेनाश झालेल्या पयाािरणामध्ये कधीही येणाऱ्या वपढीचे वनरोगी भविष्य साध्य होऊ शकत नाही. पयाािरणाच्या ऱ्हासाला 

प्रदषूण ह ेएक मह्िाचे कारण आह.े म्हणचू १००% लोकामंध्ये कचऱ्याची योग्य विल्हिेाट लािण्याविषयीची जागतृी झाली 

पावहजे म्हणज ेरस््याच्या बाजलूा कचरा फेकला जाणार नाही ि रोगराईचा प्राद भााि होणार नाही आवण आपला भारत दशे १०० 

% “स्वच्छ भाित” होईल. 

मुख्य शब्द : पयािविण, कचिा ,ववल्हेवाट,िोििाई, घंटािाडी 

---------------------------------------------------------------------------------------------------------------- 

प्रस्तावना :- 

माणसाच्या दनैंवदन जीिनात वनरवनराळ्या प्रकारचा कचरा वनमााण होतो शहरामधील कचरा हा ग तंाग तंीचा ि गंभीर प्रश्न बनत 

चालला आह ेकचरा रस््यािर फेकल्याम ळे शहर आवण गांि याच ंसोंदया तर नष्ट होतचे पण ्यांम ळे आरोग्यविषयक प्रश्न वनमााण 

होतात.  िाढते औद्योवगकरण, रोजगाराची उपलब्धता  ि शहरी जीिनाच ेआकषाण याम ळे शहराची लोकसंख्या भरमसाठ िाढू 

लागली आह.े  ्याम ळे िाढ्या लोकसंख्येबरोबर अनेक प्रश्न वनमााण होऊ लागले. शहरात वनमााण होणारा कचरा दोन प्रकारचा 

असतो.  १) द्रिरूप कचरा २) िनरूप कचरा 

िनरूप कचरा िाहून नेण्याचे वनयोजन प्र्येक शहरात आह.े  तसेच शहरी भागात जल प्रदषूण ि साथीचे रोग इ्यादी समस्या 

कचऱ्याम ळे वनमााण होतात.  जगभरातल्या अनेक शहरात गोळा केलेला कचरा जमा करण्यासाठी जागचेी कमतरता भासत आह.े  
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अशा प्रकारे  कचरा एकत्र करून तो जाळणे या पद्धतीचा अिलंब केला जात नाही. कारण या पद्धतीत मानिी आरोग्यास िातक 

आहते.  कचऱ्याच ेव्यिस्थापन करण्यासाठी एकाव्मक पद्धतीचा विकास करण्याची गरज भासत आह.े  ्यामध्य ेगोळा करण्याची  

पद्धत ्यािर प्रविया करून ्यातील प निाापरास योग्य िटक िगेळे करण े उिाररत कचऱ्याचा  नाश करण्यासाठी कचऱ्याच े         

व्यिस्थापन करणे या साऱ्या प्रवियांचा मेळ िालण्याची गरज आह.े कचऱ्याची विल्हिेाट लािण्याच्या अनेक पद्धती आहते. 

्यातील काही मह्िाच्या पद्धती प ढीप्रमाणे आहते जसे की कंपोस्ट खत तयार करण,े गांडूळ पालन करणे, उजाावनवमाती करणे, 

गोबर गॅस तयार करण,े टाकाऊ िस्तूंचा प निाापर करणे. 

ओल्या आवण स क्या कचऱ्याच े िरच्या िरीच योग्य व्यिस्थापन झाले तर कचऱ्याचे ढीगच्या ढीग साठणार नाहीत. ओल्या 

कचऱ्यामध्ये पाला पाचोळा, भाजीपाल्याची दठेे, फळाफ लाचंा कचरा, खरकटे अन्न ह्याचा समािेश होतो. तर कोरड्या 

कचऱ्यामध्ये कागद, प्लावस्टक, धातू , कापड ,रबर ,काच ह्याचंा समािेश होतो. आपल्याला शनू्य कचरा ह ेध्येय ठरिले पावहज.े 

शनू्य कचरा म्हणजेच कचऱ्याची विल्हिेाट लािण्याच्या संपणूा विचार. िस्तू िाया िालिण्याचे प्रमाण कमी करण,े सियी बदलणे, 

हाताला िळण लािणे, सािाजवनक स्िच्छतेची म ल्ये जपण ेयासाठी आपण स्ि:ताशी काही गोष्टी ठरविल्या पावहजते. म्हणजेच 

प्लावस्टक वपशव्यांचा िापर टाळला पावहज,े िस्तू लगचे फेकून न दतेा ्या प न्हा िापरल्या पावहजते, िापरा आवण फेका ऐिजी 

िापरा आवण प न्हा िापरा अशी सिय लािनू िेतली पावहज,े प्लावस्टक डब्ब,े बाटल्या प न्हा िापरता येतात, पाठमोरे कागद 

िापरता यतेात अशा अनेक सियी लािनू िेता येतात. 

 

पयाािरणाचा होणारा ऱ्हास हा जागवतक स्तरािरील बहचुवचात असा एक मह्िाचा विषय आह.े पयाािरण आवण विकास यािर 

१९९२ साली ररओ वद जानरेो यथेे झालेल्या िस ंधरा पररषदमेध्ये असे मान्य केले होते की, नाश झालेल्या पयाािरणामध्ये कधीही 

येणाऱ्या वपढीचे वनरोगी भविष्य साध्य होऊ शकत नाही. पयाािरणाच्या ऱ्हासाला प्रदषूण ह ेएक मह्िाचे कारण आह.े 

 

उदे्धश – 

१) कचऱ्याची विल्हिेाट कशी लािािी ह्याबद्दल वकती लोक जागतृ आहते ह े अभ्यासणे ि जागतृ नसलेल्यामंध्य े

ह्याविषयीची जागतृी वनमााण करण.े 

२) कचऱ्याची विल्हिेाट योग्य रीतीने न लािण्याने उद्भिणाऱ्या समस्याचंी जाणीि करून दणेे. 

३) ठराविक िस्तू फेकून न दतेा ्याचा प नािापर करता येतो ही मावहती ्यांच्यापयतं पोह्चािी. 

४) कचऱ्याची योग्य विल्हिेाट लािणे वकती गरजचेे आह ेयाचे गांभीया लोकांना याि ेि कचऱ्याम ळे होणारे प्रदषूण काही 

प्रमाणत तरी कमी व्हाि.े 

मयािदा – 

१) पणूा कोल्हापरू शहरातील अभ्यास करण े शक्य नसल्याने कोल्हापरू शहरातील कदमिाडी या भागाची अभ्यास 

करण्यासाठी वनिड केली. 

२) कदमिाडीतील प णा क ट ंबांचा अभ्यास करण ेशक्य नसल्याने तेथील ४०  क ट ंबाचा अभ्यास करणे मयाावदत होते. 
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संशोधन कायिपद्धती :- 

अ) मावहतीचे संकलन – 

कदमिाडी पररसरातील कचऱ्याची विल्हिेाट कशा प्रकारे लािली जाते ह्या विषयी अभ्यास करण्याकररता कदमिाडी पररसरातील 

४० क ट ंबांना प्र्यक्ष भेटून स्ित: तयार केलेल्या अन सचूीद्वारे मावहती िेताना प्र्येक क ट ंबातील लोक कचऱ्याची विल्हिेाट कशा 

प्रकारे लाितात, ओला ि स का कचरा िेगळा करतात का, रोज िंटागाडी येते का, कचरा उिड्यािर फेकून वदला तर ्याम ळे 

रोगाचंा प्राद भााि कसा होतो,काही िस्तू (कचरा) लगेच न फेकता ्याचा प निाापर करतात का,  यासिा विषयी ्या लोकानंा 

असलेल्या ज्ञानाची मावहती संकवलत केली. 

 

मावहतीचे ववशे्लषण - 

अन सचूीद्वारे संकवलत केलेल्या मावहतीचे खालील उदे्धशान सार विभागणी करून ्याचे विशे्लषण करण्यात आले. 

 

• ओला व सुका कचिा वेिवेिळा साठववणाऱ्या कुटंुबांचा अभ्यास – 

 

 

 

 

िरील आकृतीमध्ये  दशाविल्या प्रमाणे ७५ % क ट ंब ओला ि स का कचरा िेगिेगळा साठितात. आवण २५ % क ट ंब हा कचरा 

एकत्रच साठितात. 

 

• ओला कचिा वेिळा करून त्या पासून खत तयाि किण्याववषयीचा अभ्यास – 

 

75%

25%

वेगवेगळा साठवणारे 
एकत्र  साठवणारे
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िरील आकृतीमध्ये दशाविल्या प्रमाणे १२.५ % क ट ंबांना फक्त ओला कचरा िेगळा करून ्या पासनू खत तयार करतात ि 

बाकीचे ८७.५ % लोक या विषयी मावहती असनू दखेील ्याचा खत म्हणनू िापर करत नाहीत. 

 

• कचऱ्याची योग्य ववल्हेवाट लावण्यासाठी प्रयत्नशील कुटंुबांचा अभ्यास – 

 

 

 

िरील आकृतीमध्ये दशाविल्या प्रमाणे ८२.५ % क ट ंबांना कचऱ्याची योग्य विल्हिेाट लािण्यासाठी प्रय्नशील आहते. पण १७.५ 

% ह्याबाबत जास्त विचार करत नाहीत. 

• कचऱ्यामुळे कोणते िोि उद्भवतात हे मावहत असणाऱ्या कुटंुबांचा अभ्यास – 

 

12.5%

87.5%

खत तयार करणारे
खत तयार न करणारे

17.5%
82.5% 

अप्रयत्नशील लोक
प्रयत्नशील लोक
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िरील आकृतीमध्ये दशाविल्या प्रमाणे ७५ % क ट ंबांना कचऱ्याम ळे कोणते रोग उद्भितात ह ेमावहत आह ेपण अजनूही २५ % 

लोक या मावहतीपासनू िंवचत आहते. 

 

• काही कचऱ्यामधून टाकावू पासून वटकावू वस्तू तयाि होतात याची मावहती आहे वकंवा नाही याववषयीचा 

अभ्यास – 

 

 

 

िरील आकृतीमध्ये दशाविल्या प्रमाणे ३२.५ % क ट ंबांना टाकाि ूपासनू वटकाि ूिस्तू बनिता येतात ह ेमावहत आह.े ि ते अशा 

िस्त ूतयार करून ्याचा उपयोग ही करतात ह ेलक्षात आले. उदा. प्लावस्टकच्या कॅन चा उपयोग झाडे लािण्यासाठी वकंिा 

शोपीस तयार करण्यासाठी होतो. पण ्याचबरोबर ६७.५ % लोकांना अजनू याबाबतची मावहती असनू स द्धा िेळे अभािी याचा 

िापर करू शकत नाहीत पररणामी ्या टाकून वदल्या जातात. 

काही भागात िंटागाडी पोहचत ेतर काही भागात पोहचत नाही पररणामी कचरा रस््याच्या बाजलूा फेकला जातो. उिड्यािर 

टाकललेा कचरा िातक आह ेअसे िाटते याचा अभ्यास केला असता असे वदसनू आले वक १०० % क ट ंबांना उिड्यािर 

75%

25%
माहिती असणारे 
माहिती नसणारे

32.5%

६७.५ %
हिकाऊ वस्तू बनवणारे
हिकाऊ वस्तू न बनवणारे
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टाकललेा कचरा िातक आह े ह ेमावहत आह े पण तरीही बऱ्याच वठकाणी अजनूही कचरा असाच उिड्यािर टाकला जातो. 

पररणामी तेथील पररसर अस्िच्छ वदसनू आला. 

वनष्कषि – 

कोल्हापरू शहरातील कदमिाडी पररसरातील क ट ंबाचंा कचरा विल्हिेाट लािण्याच्या विषयीचा अभ्यास केला असता असे वदसनू 

आले की, बऱ्याच क ट ंबामध्ये ओला ि स का कचरा िेगळा साठित नाहीत ्याम ळे ओल्या कचऱ्याचा खत म्हणनू िापर करता 

येत नाही. ि तो सिा एकत्र केललेा कचरा क ं डीत फेकला जातो. काही क ट ंबापयंत िंटागाडी पोहच ूशकते ते लोक कचरा िंटा 

गाडीत दतेात पण काही क ट ंबापयंत िंटा गाडी येत नसल्याम ळे कचरा उिड्यािर फेकून दतेात ्या कचऱ्यािर डास ि माशाचंा 

प्राद भााि होऊन रोग राईला आमंत्रण वदले जाते. उिड्यािर टाकललेा कचरा िातक आह ेह ेया पररसरातील लोकांना मावहत आह े

पण तरीही तो काही प्रमाणात उिड्यािर फेकला जातो. 

ओला कचरा िेगळा करून ्या पासनू १२.५ % क ट ंब खत तयार करतात तर 

८७.५ % क ट ंब िेळेअभािी कचरा फेकून दतेात. 

कचऱ्याम ळे कोणत ेरोग होतात ह े७५ % क ट ंबाना मावहत आह ेआवण २५% क ट ंबानी उिड्यािर पडलेल्या कचऱ्याम ळे रोग 

होऊ शकतात याचा विचारच केला नाही. 

याच बरोबर ३२.५ % क ट ंबातील लोक टाकाि ूकचऱ्यापासनू वटकाि ूिस्तू बनितात. पण अजनू ६५.५ % क ट ंबातील लोक 

िेळे अभािी तो कचरा म्हणनूच फेकून दतेात.     ८२.५ % क ट ंबातील लोक कचऱ्याची योग्य प्रकारे विल्हिेाट लािण्यासाठी 

प्रय्न करतात तर १७.५ % क ट ंब ्यासाठी अजनू प्रय्नशील नाहीत. 

यािरून असे वदसनू आले की, १०० % क ट ंब कचऱ्याची योग्य प्रकारे विल्हिेाट लािण्यासाठी प्रय्नशील नाहीत.अजनूही काही 

वठकाणी रस््याच्या बाजलूा कचरा पडललेा वदसनू यतेो. ्याम ळे रोग-राईला आमंत्रण वमळते म्हण नच १०० % क ट ंबांनी 

कचऱ्याची योग्य प्रकारे विल्हिेाट लािण्यासाठी प्रय्न केले पावहजेत ्यांच्यामध्ये ्या विषयीची जागतृी केली पावहज.े ज्यािेळी 

सिा लोक याचा विचार करतील ्याचिेळी आपला भारत दशे “स्वच्छ भाित” होईल. 

 

संदभि : 

 

१) प्रा. डॉ. विठ्ठल िारप रे  “पयाािरण शास्त्र” मनोहर वपपंळाप रे ,वपंपळाप रे & 

कंपनी. पवब्लशसा, नागपरू . 

२) डॉ. त . म. िराट “पयाािरणशास्त्र एक अभ्यास” रेण का प्रकाशन साईकृपा 

औरंगप रा, औरंगाबाद. 
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ABSTRACT : 

The rapid increase in drug resistant infections has presented a serious challenge to 

antimicrobial therapies. Use of antimicrobial peptides can be a great step to face this challenge as 

antimicrobial peptides leads bacteria to develop low or no resistance. These proteins have broad 

activity directly kill bacteria, yeast, fungi, viruses and even cancerous cells. Most AMPs shows 

bactericidal activity by interacting with cell membrane leading to lysis of cell. In this project, we 

have aimed to isolate & characterize AMPs from microorganism isolated from different soils. 

Total 10 isolates were obtained. Out of 10, one organism was potent. This one organism was 

examined for it’s ability to produce AMP. The antimicrobial activity of AMP against Gram 

positive & Gram negative target organisms were studied & results were concluded.  

 

Keywords  

Antimicrobial peptides, antimicrobial therapy, drug rersistant infections , bactericidal 

activity ,host defense peptides 

-------------------------------------------------------------------------------------------------------------------- 

INTRODUCTION 

The rapid increase in drug resistant infections is emerging a serious challenge to 

antimicrobial treatments. The failure of most powerful antibiotics to kill "superbugs" cleary 

indicates need to introduce other new control agents. (1)  Antimicrobial peptides (AMPs) have 

shown great promise because use of AMPs leads bacteria to develop low or no resistance. 

AMPs also known as host defense peptides are conserved molecules found in organisms 

ranging from prokaryotes to humans(7). AMPs are critical components of host innate immune 

system that serve as endogenous antibiotics(10). These proteins have broad activity directly kill 

bacteria, yeast, fungi, viruses and even cancerous cells.(1)(9)(12) 

The mechanisms of action of AMPs are diverse and in some cases specific. Most AMPS 

appear to exert their bactericidal activity by interacting with negatively charged bacterial 

membrane through electrostatic interactions and then forming pores into the cytoplasmic 

membranes which leads to bacterial cell lysis (3)(5). AMPs permeabilize microbial cytoplasmic 

membrane with increasing severity with time. AMPs can dissipate electrochemical gradient 

across microbial plasma membranes within a few seconds of addition. Thus, AMPs are able to 

rapidly pass through thick peptidoglycan layer of Gram positive and the lipopolysaccharide layer 
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of Gram negative bacteria. AMPs interact with cytoplasmic membrane first and then accumulate 

intracellularly where they block critical cellular processes such as inhibition of protein/nucleic 

acid synthesis and disruption of enzymatic/protein activity. In addition to direct killing of 

microbes, AMPs also activate immune cells( 11) resulting in enhanced microbial killing and 

control of inflammation. Most AMPs have shown to interact with innate immune system, there is 

evidence that they are also involved in modulation of adaptive immune system. Exact 

mechanisms are not well understood, however, some have shown that AMPs may act as vaccine 

adjuvants. 

In this project, we have aimed to isolate and characterize AMPs from micro-organisms 

isolated from soil. The total number of isolates obtained from soils of various places were 10 out 

of which one organism was potent and thus, it is examined for its ability to produce AMP. Then, 

antimicrobial activity of isolated AMP against Gram positive and Gram negative target 

organisms were studied and results were concluded as per observations. 

 

MATERIAL AND METHODS :- 

 

1] Isolation of AMP producing micro-organisms from soil: 

a) Enrichment of AMP producing organisms 

For isolation of organism, 2 gm of soil sample was enriched in Czapek Dox medium containing  

0.3% NaNO3, 0.1% K2HPO4, 0.05% KCI, 0.05% MgSO4, AND 0.001% FeSO4 (4).60 hours 

incubation of this medium was done at shaking condition. 

b) Screening of AMP producing organisms : 

The enriched sample was serially diluted up to 10 dilutions. The dilutions as well as stock 

sample were spread on Czapek Dox agar containing 0.05% yeast extract and incubated for 72 

hours. 

c) Isolation of AMP producing organisms : 

Well isolated dominant colonies were streaked on nutrient agar slants, incubated and refrigerated 

for further use. 

 

2] Screening of isolated organisms for production of AMPs: 

Screening was done by using one Gram positive (Bacillus subtilis NCIM 2635) and one Gram 

negative (E. coli NCIM 2832) as test organisms. Seeded nutrient agar(4) containing test 

organisms were cross streaked with organisms isolated from primary screening followed by 

incubation for 48 hours.(4) 

 

3] Antimicrobial activity of AMP: 

For the isolated organism, antimicrobial activity was performed by time scaling using Mueller 

Hinton broth. The activity was carried out for 12 hours at the interval of 1 hour. The test 

organisms used for antimicrobial activity were Bacillus subtilis NCIM 2635 and E. coli NCIM 

2832. The sample withdrawn at each one hour time interval was centrifuged at 8000 rpm for 10 
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mins and supernatant was poured into wells of seeded agar plate(4), allowed to incubate at room 

temperature for 24 hours and observed for zone of inhibition.(4) 

 

4] Purification of AMP: 

On the basis of results obtained from time scaling experiment, the isolated organism was 

inoculated in 3 separate flasks and incubated for 7 hours, 10 hours and 72 hours respectively and 

further proceed for ammonium sulfate precipitation (4)(6) as follows. Briefly, 75 ml of sample 

from each respective inoculated flask was taken and centrifuged at 8000 rpm for 10 mins. 

Supernatant was further distributed into 25 ml. Each aliquot was then saturated using 55%, 65% 

and 75% concentrations of ammonium sulfate and kept for overnight in refrigerator. On next day, 

these aliquots were centrifuged at 8000 rpm for 10 mins and pellet was dissolved in citrate 

phosphate buffer of pH 7 (25 mM). Then, dialysis was performed.(4) 

The dissolved pellet was placed in dialysis bag and then kept in citrate phosphate buffer pH 7 (25 

mM) for dialysis. After dialysis, these samples were monitored for antimicrobial activity and 

tested again using Bacillus subtilis NCIM2635 and E. coli NCIM 2832 as test organisms on 

Mueller Hinton agar medium. 

 

5) Effect of pH on antimicrobial activity: 

a) The antimicrobial activity was tested using different pH buffers- 

i) Citrate-phosphate buffer of pH 4 (25 mM)-acidic buffer 

ii) Glycine NaOH buffer of pH 8.6 (25 mM)-basic buffer 

1 ml of each respective buffer + 1 ml of sample obtained after completion of dialysis was mixed 

together and incubated in refrigerator for 2 hours. After 2 hours, the antimicrobial activity was 

tested using Mueller Hinton agar and Bacillus subtilis NCIM 2635 and E. coli NCIM 2832 as 

test organisms.(4) 

b) As per results, Mueller Hinton broth having acidic pH (4) was prepared and a loopful of 

isolated organism was inoculated into it and incubated overnight at shaking condition. 

c) The same process was repeated using neutral pH Mueller Hinton broth. 

 

RESULTS AND DISCUSSION 

 

1] Isolation of AMP producing micro-organisms from soil: 

Growth was observed on the nutrient agar plate and two dominant well isolated colonies from 

each plate were marked and streaked on nutrient agar slant for further use (10 organisms).( Fig.1) 
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Fig. 1 - Isolated Organisms 

 

2] Screening of isolated organisms for production of AMPs: 

The cross streaked seeded agar plates were observed for zone of inhibition around the cross. 

Such zones were shown by seven organisms, out of which one was dominant as compared to 

others, and hence, was selected for testing antimicrobial activity further. The organism may be 

producing AMP which acts on test organism E.coli, so zone of inhibition was observed around 

the cross. (Fig.2)  

 
Fig.2 - Screening of organisms for production of AMP 
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3] Antimicrobial activity of AMP: 

After performing time scaling, results were observed in form of prominent zones on the 7th hour, 

10th hour and 72 hour plates against test organism E.coli. It can be concluded that the organism 

shows maximum antimicrobial activity at 7th, 10th and 72th hour.(Table No. 1) 

 

Sr. No. Activity Checked after time interval Zone of inhibition in mm 

1 7 15 

2 12 - 

3 72 - 

 

Table 1 : Antimicrobial activity of AMP 

 

4] Purification of AMP: 

 

a) Ammonium sulfate precipitation: 

After precipitation overnight, the precipitate was observed and this precipitate showed the 

antimicrobial activity. Hence, it can be concluded that the precipitate may contain proteins 

(AMP). 

 

b) Dialysis 

After dialysis, concentrated protein was obtained. On testing antimicrobial activity of this 

concentrated protein, results were obtained only on 7th hour seeded Mueller Hinton agar plates(6) 

against E.coli at ammonium sulfate concentrations of 55%, 65% as well as 75%. 

5] Effect of pH on antimicrobial activity: 

a) Out of the two buffers employing different pH conditions, results were obtained on the 

Mueller Hinton plates containing sample+ citrate-phosphate (acidic condition) against test 

organism E. coli. So, it can be concluded that the isolated microorganism may produce cationic 

nature AMP or antimicrobial proteins. 

b) When Mueller Hinton broth having acidic pH was inoculated with test organisms no 

antimicrobial activity was not observed against any organism. 

c) But when the same process was repeated with Mueller Hinton broth having neutral pH 

prominent antimicrobial activity was observed. 

This indicated that the isolated protein/AMP shows optimum activity at neutral pH but not at 

acidic pH. (Fig.3) 
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Fig. 3 : Agar plate containing Sample along with different pH buffers 

 

 

CONCLUSION: 

 

From this study it is concluded that: 

• Soil ecological samples contain various microbial species having potential of producing 

antimicrobial peptides. 

• The isolated organism produces antimicrobial peptide (AMP). 

• The AMP shows optimum activity at neutral pH, and is also active at acidic pH but the 

results are fluctuating. 
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ABSTRACT 

          Microbial exopolysachharides (EPS) are produced by several bacteria and fungi under 

adverse conditions of environment. Over the years, scientists have also discovered multifarious 

uses forthem in food, pharmaceutical, petroleum and other industries. The EPS from lactic acid 

bacteria (LAB) today constitute the most widely used EPS in the food industry as they are 

already accepted as GRAS. However several other microorganisms are also being looked at 

today and archaea are among the front runners as many members of the halophiles and 

thermophiles are known to produce copious amount of EPS. 

        In this paper, we report the production and characterization of an EPS from extremely 

haloalkaliphilic Arcaeon Natrialba wudunaoensis SSBJUP-5. Isolated from the famous alkaline 

Lonar lake, this strain began producing the EPS in a glucose containing medium from the 9th day 

to reach a maximum yield of 2.4mg/ml on the 15th day. This yield was higher than the one it gave 

in a non glucose containing medium. 

      Hydrolysis and chromatographic analysis revealed the polysachharide to consist mainly of 

glucose and fructose. Rheological studies of the EPS solutions were also carried out and the 

viscosity found to be unaffected by extremes of pH, temperature and salt concentrations 

indicated its suitability for several industrial and other applications. 

Keywords: Exopolysachharides, Archea, Natrialba, Viscosity 

--------------------------------------------------------------------------------------------------------------------- 

INTRODUCTION 

Bacterial growth is often accompanied by the production of exopolysaccharides (EPS), 

which have important ecological and physiological functions. Increasing interest is being 

generated in the study of these molecules because of their wide applications in food, 

pharmaceuticals, petroleum and other industries. 

Polysaccharides derived from plants and seaweed has been in use for thousands of years. 

Gum Arabic was a component of embalming fluids used by the ancient Egyptians and red 

seaweed were cooked by the Chinese during the time of Confucius to produce a gel which was 

then flavored and sweetened. 
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Large scale utilization of plant gums and seaweed gums, such as algin and development 

of economical processes for the seaweed gum began in the 1920's. Since that time other natural 

sources have been developed such as guar and locust bean. Also, chemical modifications of 

starch and cellulose have been successful in producing water soluble gums (J. Mata, 2006). 

In the continuing search for novel, natural, water soluble polysaccharides, particular 

attention has been directed in recent years to the production of extracellular polysaccharides of 

microorganisms. 

CHEMICAL NATURE OF POLYSACCHARIDE 

In terms of chemical composition, polysaccharides may be divided into two principal groups as- 

1. Homopolysaccharides 

2. Heteropolysaccharides 

1. Homopolysaccharides 

Large numbers of microorganisms produce extracellular polysaccharides which are 

polysaccharides containing only one type of sugar residue. Among the best studied of these 

polysaccharides are glucans which are formed, often in copious amounts, in culture of species of 

Leuconostoc and Pediococcus. These glucans, which are branched molecules with predominantly 

a-1,6 and some a-1,3 and a-1,4 linkages, have been commercially used as blood plasma 

extenders. 

2. Heteropolysaccharides 

Most of the microbial polysaccharides contain more than one type of sugar residues are 

caleed as heteropolysaccharides. Representatives from all of the major groups of microorganisms 

produce extracellular heteropolysaccharides. The bacterium Pseudomonas aeruginosa for 

example, secretes an acidic polysaccharides that contains D-glucose, D-mannose, L-rhamnose 

and D-glucoronic acid residues. Yeasts of genus Cryptococcus characteristically form capsules 

and that produced by Cryptococcus laurentii contains D-mannose, L-xylose and D-glucuronic 

acid residues. Algal mucilage also frequently contains glucose and xylose as the main constituent 

sugars. 

The bulk of all carbohydrates in nature exist in the form of polysaccharides. 

Microorganisms produce polysaccharides of three distinct types: extracellular, structural and 

intracellular storage forms. 

The extracellular polysaccharides can be further classified into: 

(a) Capsules, those are integral with the cell wall, as well as structurally demonstrable 

microcapsules. 
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(b) Loose slime components that accumulate in large quantities outside the cell wall then 

diffusing into the culture medium. 

During growth, these extracellular polysaccharides contribute a gummy texture to 

bacterial colonies on a solid medium or cause increased viscosity in a liquid medium. 

The capsular component can be separated from the amorphous loose slime by 

centrifugation. The slime formers may produce slime in large quantities and in some cases the 

viscosity becomes so great that a liquid culture remains in place when the culture flak in 

inverted. The slime polysaccharides can be recovered in large quantities in the culture fluids. 

Microbial Polysaccharide 

Extracellular polysaccharides (EPS) produced by genera such as Klebsiella and 

Streptococcus have been well characterized for a number of species. In addition to this, many 

Pseudomonas species such as Pseudomonas atlantica form polymers (Heisch, 1990). Some other 

bacterial strains that have also been reported to produce slime is Acetobacter xylinum, a Gram 

negative bacterium characterized by its capability to synthesize many complex 

exopolysaccharides with the principal one being named acetan. Propionibacteria are also 

reported to synthesize polysaccharide during lactose fermentation. This polysaccharide mainly 

contains metabolites such as glucose and galactose. Microbial polysaccharides with important 

mechanical properties have a significant impact in commercial applications (Nicolaus, 1999). 

For example, xanthan gum is an anionic polysaccharide produced by the bacterium Xanthomonas 

campestris. Because of its high viscosity the Pseudomonas polysaccharide has theological 

properties over a wide range of temperature and pH. It is commonly used as thickening agent in 

food products, for motility control in several tertiary oil recoveries, in petroleum drilling fluids 

and in the pharmaceuticals and cosmetics industries, Aureobasidium pullulans is cultivated on a 

industrial scale for the production of useful polysaccharide. 

Importance Of Bacterial Exopolysaccharides 

Xanthomonas campestris is a bacterium originally isolated from plant. It produces viscid 

or gummy colonies on agar medium (Breed and Along, 1957) 

Xanthan gum is one of the most extensively investigated polysaccharides of high 

molecular weight and natural polysaccharides containing D-glucose, D-mannose, D-glucuronic 

acid and acetic acid. Xanthan gum has many industrial applications such as in textile printing and 

dyeing, ceramic glazes, slurry explosives. Other applications are in foods such as pastry fillings, 

sauces and gravies, dairy products and it has agricultural application also. 

It has major applications as Blood plasma extender (Gronwall, 1957), oil well drilling 

(Owen, 1950) and Iron-Dextran complex. 

In the food industry, many polysaccharides are used as thickeners or viscosifiers, 

stabilizing or emulsifying agents, and as gelling and water binding agents or texturizers 



183 
 

(Sutherland, 1986). The majority of these additives are of plant origin, for instance starch, locust 

bean gum, guar gum and alginate. Xanthan gum is the only approved microbial polysaccharide 

produced by Xanthomonascampestris, a phytopahogenic, non-GRAS (Generally recognised as 

safe) bacterium. In addition, most of the plant carbohydrates used are chemically modified to 

remove their rheological properties (Roller and Dea, 1992) their use is the European Union. 

Exopolysaccharides from lactic acid bacteria can be subdivided into three groups; ce-

glucans mainly composed of a-1,6-linked and 1,3-linked glucose residues, namely dextrans 

(Leuconostocmesenterides subsp. Mesenterides and Leuconostocmesenterides subsp. 

dextranicum) andpmutans (Streptococcus mutans and Streptococcus subrinus); (ii) fructans 

mainly composed of cc-2,6-linked fructose molecules, such as levan (Streptococcus salivarious); 

(iii) heteropolysaccharides produced by mesophilic (Lactobacillus lactis subsp. lactis and 

Lactobacillus lactis subsp. cremoris and thermophilic (Lactobacillus 

delbreuckiisubsp.bulgaricans, Lacthelveticus and Streptococcus thermophilus lactic acid bacteria 

(Cerning, 1990). The latter group of exopolysaccharides has not yet been studied in much detail 

(Cerning. 1995). However, they play an important role in the theology, texture and mouth feel of 

fermented milk drinks (Cerning, 1990). For instance, the creamy, smooth texture is one aspect of 

the quality of yoghurt that seems to be determined by the ability of yoghurt bacteria to produce 

exopolysaccharides. In addition some exopolysaccharides may contribute to human health, either 

as a non-digestible, food fraction (Gibson and Roberfroid, 1995), or because of their antitumor 

activity (Oda et al 1983). 

Commercially Produced Polysaccharide 

The first microbial polysaccharide to be commercialized was dextran. Microbial 

polysaccharide that has reached and maintained large scale commercial production is xanthan 

gum, the polysaccharide produced by the bacterium Xanthomonas campestris. Suttan and 

Kiluam (1970) determined that the chemical components of xanthan gum remained the same 

even when produced by industrial type fermentation. 

Polysaccharide from Halophiles: 

In the last few years, there has been an increased interest on extremophilic 

microorganisms as extracellular polysaccharide (EPS) producers. Extreme environments are 

proving to be a valuable source of microorganisms that secrete interesting new molecules, 

including exopolysaccharides. Halophilic bacteria are such extremophiles and the properties of 

their extracellular polysaccharides seem to offer numerous applications in various fields of 

industry (Margesin and Schinner, 2001). 

MATERIAL AND METHODS 

1) Studies on extracellular polysaccharide production 
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The the laboratory strain of Natrialbawudunaoensis was cultivated and maintained in 

specific haloalkaliphilie media at 40°C. The cultivation was continued for 12 to 16 days. 

The EPS was then purified by solvent extaction method. The broth was centrifuged at 

10000 rpm for 20 min. Supernatant was taken and to that two volumes of ice cold ethanol were 

added drop by drop, with stirring. The alcoholic solution;kept at freezing temperature overnight, 

was centrifuged for 30 min at 15000 rpm. The pellet was then taken in ethanol in an evaporating 

dish and dried at 40°C to constant weight (Moral A.D., 2003). 

II] Characterization of EPS 

A) The polysaccharide produced by the isolate was characterized by the general test of 

carbohydrates including the Molisch, Benedict and chromatographic analysis desercibed by 

Jayaraman (J. Jayaraman) was performed. 

B) Acid hydrolysis of EPS 

The EPS was subjected to acid hydrolysis by addition of 2N HCL and boiling for 2 hours. 

Samples of the hydrolyzed exopolysaccharide solutions were subjected to thin layer 

chromatographic analysis. 

C) Rheological Studies 

The viscosity of the purified polysaccharide was determined by Bohlin CSR 10 

rheometer using distilled water as standard. 

The flow behaviour was determined in aqueous EPS solutions. The influence of 

temperature was determined at 25, 35, 45 and 55°C in 0.5% w/v solution. The effect of raising 

the temperature of solution from 25°C to 70°C and 90°C and then allowing it to cool down to 

25°C was determined. The effect of pH was tested by dissolving the EPS in distilled water (pH-

7.0) and then acidifying with IN HCL or alkalinizing with IN NaOH to produce a range from 3 to 

12. To test the effect of variable salt concentration on viscosity, the EPS was suspended in 

(1%w/v) increasing 2 fold concentrations of NaCl (up to 30%) (Moral, 2003) 

D) Chromatographic analysis: 

40% silica gel was prepared, and slurry was the dragged manually on clean glass plates 

applying uniform pressure. The plates were activated in hot air oven ay 105°C for half an hour. 

The sample was applied to silica gel G plates and developed with Ethyl acetate-Isopropanol-

water-pyridine (26:14:7:2 v/v). For detection of sugars, plates were sprayed with aniline diphenyl 

amine. All the sugars are visualized by further heating in hot air oven for few minutes 

(Jayaraman, 2000). 
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III) Cultural and Morphological characterization of the Isolate:- 

(a) Cultural characters 

The cultural characterization of the isolate was done using standard methods as described 

by Bergey's Manual of Systematic Bacteriology. 

(b) Morphological Characters 

1) Gram nature 

i) Fresh suspension of the culture was prepared to study Gram nature by Hucker and Conn 

(1923) modified Gram staining method. 

ii) KOH Method: 

Non-staining KOH method was performed by placing a drop of 3% aqueous KOH on a 

slide. Using a sterile loop a visible amount of bacterial growth from an agar, culture was 

transferred to the KOH drop. The cells and KOH were mixed thoroughly on the slide with the 

wire loop that was then lifted slowly and observed for the stringiness that indicates a Gram 

negative culture whereas the absence of stringiness denotes Gram positive nature. 

2) Motility 

Motility was done by hanging drop technique. 

IV) Characterisation of the isolate 

The isolate was studied for its different biochemical characteristics which includes tests like 

(A) Carbohydrate Fermentation Test 

Utilization of carbohydrates was studied for testing the ability of organism to utilize 

carbohydrates as carbon and energy source. Test was carried out using haloalkaliphilic medium 

excluding trisodium citrate and 1% solution of carbohydrate like glucose, lactose, fructose, 

sucrose, mannitol, arabinose with Andrades indicator were used. A loopful suspension was 

inoculated in sugar broth tubes containing respective sugars. The tubes were incubated at 40°C 

for 12 days. The colour change of medium from yellow to pink will indicate the positive test for 

carbohydrate fermentation. 

(B) Various enzyme production studies 

The enzymatic properties of the isolates were studied by using standard procedures. 

a) Catalase test: 

A loopful of growth of was dipped in 10% w/v hydrogen peroxide and observed for 

evolution of gas bubbles as a positive catalase test. 



186 
 

b) Oxidase test: 

A filter paper strip soaked with freshly prepaired 1% solution of oxidase reagent (Tetra 

methyl p phenylene diamine dihydrochloride) was rubbed with growth of isolate taken by means 

of glass rod and observed for the appearnce of deep blue color on the strip to indicate positive 

reaction (Atlas, 1993) 

c) Amylase activity: 

Loopful suspension of isolate was spot inoculated on sterile specific haloalkaliphilic agar 

medium with 2% starch. The plate was incubated at 40°C for 12 to 16 days. 

Then growth was exposed to iodine vapours to detect zones of starch hydrolysis within 

the blue black background around the colony indicating amylase activity (Harrigan, 1976) 

d) Gelatinase activity: 

Loopful suspension of isolate was spot inoculated on plate containing specific 

haloalkaliphilic agar medium containing 1% gelatin and incubated at 40°C for 12 to 16 days. 

After incubation the plates were flooded with Frazier's reagent (Harrigan, 1976). and 

observed for zone of hydrolysis around the colonies against an opaque background. 

RESULTS AND DISCUSSION 

Purification of halophilic bacteria: 

Purification of the laboratory culture was done on haloalkaliphilic medium supplemented 

with glucose. Its colonial and morphological characters are presented in Table 1. The strain was 

Gram negative, non-motile and its colonies were all mucoid. All the colonies were circular and 

showed a pinkish orange colour with copious slime production. 

The isolate was cultivated in specific sterile haloalkaliphilic medium supplemented with 

glucose. The isolate is seen to be high EPS producing. These results are depicted in Table 1. 
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Characterization of EPS: 

The Molisch test confirmed that the slime produced by the isolate was indeed a 

polysaccharide. Anthrone and Benedict tests were found to be negative. 

The EPS sample was hydrolyzed by standard method and subjected to chromatographic. 

Results of this analysis when compared with standard relative factor to suspect clearly that the 

EPS produced by isolate in simple halophilic medium and MY medium was containig Fructose. 

Table 1: Analysis of polysachharide by gravimetric method 

Medium Used EPS (gm) 

SH Medium 5.0 

MY Medium 4.8 

The EPS produced in two different haloalkaliphilic medium is shown in table no.1 on the 

dry weight basis. 

Table: 2 Characterization of EPS 

Result of general tests for carbohydrates 

MOLISH TEST ANTHRONE TEST STARCH TEST BENEDICTS 

TEST 

+ - + - 

Key: (+)=  Positive 

          (- )= negative 

        General tests of carbohydrate for EPS sample was studied and results are shown in table 

no.2, where starch and Molish's test showed positive results. 
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               Table 3: Results of chromatographic analysis 

SUGAR STANAD Rf VALUE 

Ribose 0.66 

Xylose 0.28 

Galactose 0.12 

Fructose 0.36 

Mannose 0.24 

Glucose 0.58 

Arabinose 0.68 

SH medium 0.38 

MY medium 0.41 

 

     The obtained Rf value of hydrolyzed EPS sample of the isolate in two different 

haloalkaliphilic medium when compared with standard Rf values of the sugars, suspected to 

show sugars as shown in table no. 4A and 4B. 

              Table 4: Rheological studies 

A] Effect of pH on viscosity of EPS: 

pH Viscosity 

TEST CONTROL FINAL 

3 0.125 0.035 0.090 

4 0.135 0.050 0.085 

5 0.146 0.059 0.087 

6 0.157 0.067 0.090 

7 0.181 0.091 0.090 

8 0.186 0.100 0.086 

9 0.440 0.378 0.062 

10 0.521 0.451 0.070 

11 0.101 0.025 0.076 

12 0.113 0.033 0.800 

 

    The effect of pH on viscosity of EPS sample showed variable results which are depicted in 4A. 

B] Effect of salt concentration on viscosity of EPS: 

Salt Concentration Viscosity (X10-3) 

Test Control Final 

2 0.25 0.17 0.08 
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4 0.43 0.34 0.09 

6 0.62 0.52 0.10 

8 0.79 0.73 0.06 

10 0.98 0.93 0.05 

12 1.19 1.14 0.05 

14 1.44 1.37 0.07 

16 1.69 1.48 0.21 

18 2.04 1.90 0.14 

20 2.31 2.06 0.25 

22 2.58 2.62 0.04 

24 3.49 2.97 0.52 

26 3.81 3.36 0.45 

 

The viscosity of exopolysachharide was found to be increased with increase in salt concentration. 

C] Effect of temperature on viscosity of EPS: 

Temperature (0C) Viscosity (X10-3) 

40 0.34 

50 0.29 

60 0.26 

70 0.26 

The temperature affects the viscosity considerably. The results of which are depicted in the table 

4C, with increase in temperature viscosity decreases. 

Table 5: Biochemical analysis of the isolate Natrialba wudonaoensis SSBJUP-5 

 A] Results of carbohydrate utilization 

Sugar Results 

Glucose + 

Galactose + 

Lactose + 

Sucrose - 

Maltose + 

   Key: (+)= positive 

           (-) = negative 
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B] Results of enzyematic characteristics: 

   

 

 

 

 

Key: (+)= positive 

           (-) = negative 

 

CONCLUSION: 

      The isolate used for polysachharide production shown considerable yield in specific 

haloalkaliphilic medium than MY medium. N dry weight it was found to be potent producer of 

polysachharide. Chromatographic studies lead to suspect that sugar might be fructose and 

glucose. 

      The growthof isolate was stimulated by glucose, ribose, xylose, galactose, arabinose and 

maltose. Sucrose and mannitol was found to be negative. Catalase and oxidase tests were found 

to be positive and starch test was negative. 
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बहुगुणी आयुरे्वदिक मसाला पान - एक अभयास 

 

प्रा. सई पाटील, डॉ. उदमिला खोत          

वििेकानंद कॉलेज, कोल्हापरू  (स्िायत्त) 

 

गोषर्वारा – 

विड्याच्या पानाला महत्त्ि आह.े मंगल प्रसंगी पानाचा उपयोग केला जातो. पजूा-अचाा, वििाह प्रसंग वकंिा करमणकुीच्या कायाक्रम 

प्रसंगी प्रथम पानसपुारी िाटली जाते. पानाला चनुा लािनू त्यात सपुारी, कात, बडीशपे, खोबरे, विलायची, लिंग टाकले की पानाचा 

विडा तयार होतो.विड्याला तांबूल असेही म्हणतात. आम्ही तयार केलेला बहुगणुी आयिेुवदक मसाला पान मध्य ेअनेक आयिेुवदक 

घटक पदाथाांचा िापर केला आह.े सध्या बाजारात  वमळणाऱ्या गोड पानांमधनू आपणास आिश्यक औषधी गणुधमा वमळण्याची 

शक्यता कमी आह ेगोड पानामंध्ये टाकण्यात येणारे रंगीत पदाथा ि कृविम सिुावसक पदाथा वकतपत आरोग्यकारक असतील याबद्दल 

शंका आह.े आम्ही तयार केलेल्या बहुगणुी आयिेुवदक मसाला पान यामळेु मखुशदु्धी होते, रक्त शदु्धी होते, ते कफनाशक आह,े 

पाचक आह.े चनुा ि कात ह ेकॅवल्शयमचे उत्तम स्त्रोत असल्याने यांचा उपयोग हाडासाठी हृदयासाठी ि वस्त्रयांमधील काही आजारांिर 

होऊ शकतो असे ह ेबहुगणुी आयुिेवदक मसाला पान वनयवमतपणे सेिन केल्यास आपल्या आरोग्यास त्याचा नक्कीच फायदा होऊ 

शकतो.  

मुख्य शब्ि - नागिलेी पाने, आयिेुवदक घटक पदाथा, आरोग्यास उपयकु्त. 

---------------------------------------------------------------------------------------------------------------- 

प्रस्तार्वना –  

विड्याच्या पानाचे भारताच्या इवतहासाशी आवण परंपरेची खपू जनुी नाते आह ेपानाचा िापर हा फक्त विडा म्हणनू नाही 

तर अनेक गंभीर आजार दरू करण्यासाठी केला जातो. आजही भारताच्या प्रत्येक गल्लीत चौका वकंिा मध्य भागांमध्ये पानपट्टी 

हमखास वदसते यािरून हचे कळत ेकी विड्याचे पान ह ेफक्त भारतातल्या नबाब वकंिा राजाचचं नाही तर सामान्य जनतचेेही आिडत े

आह.े पान तांबोली वकंिा नागिेल नामक िेलीच ेपान असते. याच पानाला इगं्रजी मध्य ेबीटल लीफ, वहदंी मध्य ेपानचं पान, तलेगु ु

मध्ये तमालपाकु तर मराठीत याला तांबूल असे म्हणतात. 

विड्यात नागिलेीची पाने, चनुा, सपुारी, कात, िेलची, लिंग, जायफळ, कापरू, कस्तरुी, कंकोळ, केशर, चांदीचा वकंिा 

सोन्याचा िका  इत्यादी गोष्टी िापरल्या जात असत त्या तेरा पदाथाांच्या एकविकणामळेु विड्याला 'वियोदश गणुी 'असे म्हणतात. 



193 
 

त्यातील काही पदाथा कामेच्छा िाढितात त्यामळेु ब्रह्मचारी, संन्यासी, विधिा, स्त्री व्रतस्थ यांनी तांबूल ग्रहण करण ेवनवषद्ध मानले 

जात असे. काही काळानंतर विड्यामध्ये तंबाख ूवशरल्यािर माि एक विवचि संस्कृवतक भेसळ वनमााण झाली. ही गोष्ट नक्की कधी 

घडली याबद्दल स्पष्टता नाही. तबंाख ूआवण आधवुनक नशाबाज पान मसाले यानंी मळू ियोदशगणुी विड्याला बदनाम केले आह.े 

संबंदित सादहत्याचा आढार्वा –  

पान विडा हा भारतीय खाद्य संस्कृतीच्या मखु्य भाग आह.े कारण जिेण झाल्यानंतर तोंडाची चि कायम ठेिण्यासाठी राजा 

महाराजा काळापासनू अगदी आत्तापयांत पानाचा िापर केला जातो. भरपेट ठेिणार नंतर ती आज पान खाणं मस्ट समजले जात े

आपल्या भारतीय परंपरेत तर दिेालाही पानाचा विडा करून िावहला जातो आवण नंतर तो प्रसाद म्हणनू खाल्ला जातो. प्रत्येक पजेूत 

वकंिा सणािाराला विड्याच्या पानाचा िापर हा शभु मानला जातो त्यामळेु विड्याच्या पानाचे शभु प्रतीक  आवण चमत्कारी 

आयिेुवदक गणु असे दहुरेी फायद ेआहते. 

(महाराष्ट्र ४४- ऑनलाइन, विशषे प्रवतवनधी - संजीि कुमार गायकिाड) 

भारताची पानविडा संस्कृती फार जनुी आह.े ते व्यसन न मानता खानदानी शौक म्हणनू मानला जाई. धावमाक विधी मध्य े

दखेील पानसपुारीला मान पवहला असे. विडा उचलल्यानंतर शौयााच ेमोजमाप होई. वमिमंडळींची बैठक पान सपुारीच्या भोिती वफरे. 

लािणीची बैठक, नतृ्यागंनचेी अदाकारी, संगीताची मैफल, किालीचा मकुाबला, शायरांचा मशुायरा, गायनांची जगुलबंदी या गोष्टी 

विड्यावशिाय रंगणे अशक्य! ताबूंल संस्कृतीत िापरल्या जाणाऱ्या पान डब्यामध्य े विड्यात घालण्याच्या सिा िस्त ूिेगिेगळ्या 

आवण नीट ठेिता येतील अशी अंतगात रचना असायची. ह ेडबे आकषाक आकारांमध्ये, नक्षीदार कलात्मक पणे घडिलेले असत 

डब्यात ठेिललेी पाने सडू नयेत म्हणनू काही डबे जाळीदार असायचे. 

(तांबूल संस्कृती: पानविडा आवण सौंदया, मकरंद करंदीकर) 
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आकृती क्र. १: नागिेलीची पान े

 

कायिपद्धती –  

पानाचा स्िाद सिाांना घेता यािा यासाठी सिोत्कृष्ट आवण अत्यंत दजेदार बहगुणुी आयिेुवदक पान मसाला तयार पढुील 

पद्धतीने केला. 

 

सादहत्य –  

नागिलेीची पाने, बडीशेप, धना डाळ, काळे तीळ, पांढरे तीळ, जिस,ओिा, खडीसाखर, िलेदोडा, लिंग, गुंज पाला, 

ज्येष्ठमध पािडर, पवुदना अका ,  चनुा, कात, गलुकंद, वलंबू ि हळद इ. 

कृती –  

नागिलेीची पान ेस्िच्छ धऊुन पसुनू बारीक कापनू घ्यािीत ि एक वदिस उन्हामध्य ेसकुिनू घ्यािते. बडीशेप, धना डाळ, 

काळे तीळ, पांढरे तीळ, ओिा, िेलदोडा, लिंग, गुंजपाला बारीक आचेिर भाजनू घ्यािेत.भाजललेी बडीशपे, धना डाळ, काळे 

तीळ, पांढरे तीळ, जिस, ओिा इत्यादीला वलंबूरस ि हळद लािनू घ्याि ेि नंतर पनु्हा थोडे भाजनू घ्याि.े िरील सिा सावहत्य एकि 

करून वमक्सरला बारीक करून घ्यािे. खडीसाखर बारीक करून वतचा पाक करून घ्यािा त्यामध्ये चनुा कात पवुदना अका  गलुकंद 

ि नागिेलीची सकुिलेली पाने, ज्येष्ठमध पािडर घालनू चागंले एकि करून घ्याि ेनंतर त्यामध्ये िरील बारीक केलेला मसाला 

घालनू चांगल ेवमक्स करून घ्याि ेि घरात सािलीमध्ये एक वदिस सुकिनू घ्यािा. असा बहुगणुी आयुिेवदक पान मसाला तीन मवहन े

चागंला राहू शकतो. 
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आकृती क्र. २: बहगुणुी आयिेुवदक मसाला पान 

बहुगुणी आयुरे्वदिक मसाला पान यामध्ये पुढील घटक पिार्ाांचा समारे्वश करण्यात आला - 

• नागिलेीची पाने - या पानाचंी चि ही वतखट वकंिा गोड स्िरूपाची असते. यामध्ये कॅवल्शयम, प्रोटीन, खवनज,े कबोदके, 

तंत/ूफायबर, जीिनसत्ि क मबुलक प्रमाणात आढळते. या पानामंध्ये उत्तम औषधी गणुधमा असतात. जी रुची िाढिणारी, 

कांतीदायक, कफनाशक, सारक, शक्तीिधाक, िायनुाशक, पोट साफ ठेिणारी, पाचक, वपत्तनाशक, शरीर िदृ्धी करणारी 

असतात. 

• बडीशेप - यालाच इगं्रजीमध्ये Fennel seeds असे म्हणतात. यामध्ये अनेक औषधी गणुधमा आहते. जे आरोग्य ि 

सौंदयाासाठी फायदशेीर ठरतात. बडीशेप मध्य ेजीिनसत्ि क चे प्रमाण भरपरू असते. तसेच यामध्ये कॅवल्शयम, सोवडयम, 

फॉस्फरस, लोह आवण पोटॅवशयम सारखी आिश्यक खवनज ेही आढळतात. 

• धना डाळ - धना डाळ ही वजिाणवूिरोधी, सकू्ष्मजीिविरोधक आवण दाहक विरोधी आह.े धणाडाळीचे सेिन केल्यान े

अनेक औषधी फायद ेहोऊ शकतात. यामध्य ेप्रवथन ेकमी वस्नग्ध,े जीिनसत्ि क आढळते.  

• ओिा - ओिा हा घटक आपल्या आरोग्यासाठी फारच फायदशेीर मानला जातो. यालाच कॅरम सीड म्हणनू ही ओळखल े

जाते. हा भारतीय जेिणातील एक लोकवप्रय मसाला आह.े ओव्याच्या िापर हजारो िषाापासनू अनेक पोटांच्या आजारािर 

घरगतुी उपाय म्हणनू केला जातो. ओव्यामळेु पचनवक्रया सधुारत ेतसेच कफ,पोट, छातीचे दखुणे, कृमी इत्यादींसाठी 

फायदशेीर आह.े यासोबतच उचकी, ढेकर या आजारांसाठीही फायदशेीर आह.े ओव्यामध्ये कबोदके, प्रवथन,े कॅवल्शयम, 

फॉस्फरस, लोह, सोवडयम ही पोषक घटक ही आढळतात. 

• जिस - यालाच आळशी असेही म्हणतात. यामध्ये ओमेगा ३, ओमेगा ६ या फॅटी अॅवसड  पोषक घटकामळेु जिस ह े

आरोग्यास अवतशय फायदशेीर ठरते. यातील फायबर वकंिा तंत ूह ेपचनवक्रयेसाठी फायदशेीर ठरते. 

दनष्कषि –  

सध्या पानविडा तयार करताना अनेक घटक िापरले जातात जसे सॅकरीन पासनू बनिलेल्या िेगिेगळ्या स्िादांच्या चटण्या 

आवण मसाले याचंा िापर पानविड्यावच स्िाद िाढिण्यासाठी केला जातो. याचा पररणाम शरीर स्िास््यािर होतो. यावशिाय 

पाण्यामध्ये तंबाख ूघालनू खाण्याची दखेील प्रथा आह.े त्याचे घातक पररणाम सिाांनाच मावहत आहते. सध्या जे पान खाल्ले जात े

त्यामध्ये फक्त पानच शास्त्रोक्त आह ेत्यातील बाकीचे घटक ह ेशास्त्राला धरून नाहीत. त्याचप्रमाणे पानपट्टीिर जाऊन पान खाणे, 

कुठेही थुंकणे या गोष्टी करोनामळेु योग्य ठरत नाहीत. तसेच पानपट्टी िर जाऊन पानखाने ही फक्त परुुषांचीच मके्तदारी आह ेत्यामळेु 
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वस्त्रयांना लहान मलुानंा पानाचा स्िाद घेता येत नाही आवण म्हणनूच पानाचा स्िाद सिाांना घेता यािा यासाठी सिोत्कृष्ट आवण 

अत्यंत दजेदार तंबाख ूविरवहत बहगुणुी आयिेुवदक पानाचा स्िाद खऱ्या पान रवसकांना घेता येईल. बहगुणुी आयिेुवदक मसाला पान 

खाल्ल्यानतंर तोंड ही रंगणार वकंिा कोठेही थुंकािे लागणार नाही. पणूा चिाण करून खाता येते ि त्याचे फायद ेशरीर स्िास््य ि 

मखुदगुांधी घालिण्यासाठी अत्यंत उपयकु्त ठरते. 

विविध आयिेुवदक घटकापासनू बनिलेल्या बहुगणुी आयिेुवदक मसाला पान मध्ये नागिलेी पान (मखुदगुांधीसाठी 

गणुकारी) ,कात ब (कफनाशक ि रक्त शदु्धीसाठी) चनुा (कॅवल्शयम), बडीशपे (मखुशदु्धी),ज्येष्ठमध पािडर (कफ ि 

खोकल्यासाठी), गुंजपाला (कफनाशक ,रक्तविषनाशक), लिंग (पाचक) िेलदोडा (गरमी  रोगांिर उपयकु्त), पवुदना अका  

(कफनाशक), गलुकंद (सगुंधी) इत्यादी पदाथाांचे बहगुणुी फायद ेआहते असे ह ेबहुगणुी आयिेुवदक मसाला पान वनयवमतपणे सेिन 

केल्यास आपल्या आरोग्यास त्याचा नक्कीच फायदा होऊ शकतो. 

 संिभि ग्रंर्  :  

• माधि चौधरी, ‘ आहार हचे औषध’ गाला पवब्लशसा,  अह्मदाबाद   

• के. वि. पानस,े ‘ आहारशास्त्र आवण कला ‘  कॉवन्टनेटल प्रकाशन, पणेु 

• Gode P. K. , ‘Studies in Indian Cultural History , Vol 1 , Hoshiarpur 
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संभाषण कौशल्य : स्वरूप व प्रकार 

डॉ. स्वप्निल बुचडे, डॉ. डी. के. घाटगे,  
वििेकानंद कॉलेज, कोल्हापरू (स्िायत्त) 

---------------------------------------------------------------------------------------------------- 

• प्रस्ताविा :  

व्यविच्या जीिनात संभाषणाला महत्त्ि आह.े व्यिसायाची विविध क्षेत्रे विस्तारल्याने संभाषण कौशल्याची गरज िाढू 

लागली. फोनिर बोलण्यासाठी, कायाालयातल्या सहकार यांशी चचाा करण्यासाठी, िररष्ठाशी विचार-विवनमय करण्यासाठी, 

ग्राहकांशी व्यिहार करण्यासाठी संभाषण कला आत्मसात करता आली पावहज.े संभाषणातील पवहली अट प्रसन्न चेहर यान ेसामोरे 

जाण ेही होय. समोरच्याचे बोलणे नीट समजनू घेणे त्यानंतर आपल ेविचार, भािना, मत ेपटतील अशा पध्दतीने समजािनू सांगणे 

याला संभाषण कलेत महत्त्ि असते. समोरच्या व्यिीला आपल्याशी बोलण्यात वकती रस आह ेतसेच त्या व्यविच्या आिडीच्या 

विषयाकडे आपल्या बोलण्याचा ओघ िळविणे यात संभाषणाचे कौशल्य असते. संभाषणकौशल्य ही मानिी जीिनातील 

महत्त्िाची कला आह.े या स्पधाात्मक जगामध्ये पररश्रम जेिढे आिश्यक, तेिढेच तमुचे चांगले बोलण्याचे कौशल्यही आिश्यक 

ठरते. एखाद्याकडे आकषाक व्यविमत्ि नसेल तर त्याची उणीि रसाळ िाणीने, मदु्देसदू ि आकषाक संभाषण शैलीने भरून काढता 

येईल. जीिनाच्या कोणत्याही क्षते्रात यशस्िी व्हायचे असेल तर चांगल्या संभाषणकौशल्याची आिश्यकता असते. व्यविच्या 

हुशारीबरोबरच संभाषणकौशल्य साधण्याची कला आिश्यक आह.े  

• उदे्दश :  

१. प्रस्तुत संशोधनातून संभाषण कौशल्याचे स्िरूप समजनू घेता येईल.  

२. संभाषण कौशल्याच्या प्रकाराचंा अभ्यास करता येईल.  

• संभाषण :   

 संभाषणासाठी वकमान दोन व्यिी वकंिा त्याच्यापेक्षाही जास्त अस ू शकतात. संभाषण ह े दतुफाा असते. सगळयांनी 

आपापसात-विचारांची, मावहतीची, कल्पनाचंी दिेघेि करायची असते. एका व्यिीकडून अनेक व्यिीकडे दिेघेि चालते. त्यामळेु 

विचाराचं ेआदानप्रदान होते. ह ेसंभाषण सरळमागी चालते. आपल्याला जे सांगायचे ते उदाहरणे दऊेन कसे योग्य आह ेह ेपटिनू 

सांगणे होय. संभाषण नोकरी, व्यिसाय, कायाालयीन कामकाज, उत्पावदत िस्तू वकंिा आपल्या योजना निीन उपक्रम याची 

मावहती दणेे अशा अनेक िेळा घडत असते. संभाषणाने माणसे जोडता येतात. एकत्र बांधता येतात. काही तरी चागंले विधायक 

घडिाि,े हा त्यामागील हते ूअसतो. संभाषण (सं+भाषण) या शब्दातील ‘सं’ चा अर्ाच मळुी एकत्र येऊन/ एकत्र येण्यासाठी 

(Together With) असा आह.े म्हणनू  संिादासाठी आपली मानवसकता संस्काररत केली पावहजे. कारण वतचा पररणाम 

मखुातून बाहरे पडणार या शब्दािर होत असतो. (नवसराबादकर, ल. रा. : २००८ : २५) यानुसार संभाषण हा शब्द (सं+भाषण) 
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या दोन शब्दािरून तयार झाला आह.े संभाषणाचा हतेचू मळूात एकत्र येणे असा आह.े संभाषणासाठी मानवसकता विकसीत केली 

पावहजे. तरच चांगल्या पध्दतीने संभाषण होऊ शकते. यात िादवििाद, आग्रही मते नसतात. 

• संभाषणाचे स्वरूप  : 

 विचार, मत, भािना व्यि करण्यासाठी संिाद साधण्याची गरज असते. भाषण एका व्यविचे असते तर संभाषण हा 

शब्द मात्र दोन वकंिा अवधक व्यविमधील बोलण्यासाठी िापरला जातो. शब्दाचंी दिेघेि संभाषणातून होते. आपण संिाद 

साधल्याने शारीररक दृष्टीने दसुर या व्यविपासनू वकतीही लांब असलो तरी मनान ेजिळ पोहोचतो. संभाषणकौशल्य अिगत असेल 

तर आपले हतेू साध्य होतात. संभाषण ही कला बोलणे ि ऐकणे या दोन कौशल्यािर आधारलेली असते. त्यानुसार आपल्या 

भाषेिर प्रभतु्त्ि हि.े महत्त्िाची गोष्ट म्हणज ेमदुसेदू बोला. बोलण्यामध्ये पाल्हाळीक िाक्य ेनकोत. मदु्याचे परेुसे स्पष्टीकरण हि े

त्यासाठी आिश्यक उदाहरण द्यािे. दसुरे महत्त्िाचे संभाषणात नकारात्मक बोलणे नको. कायाालयात िररष्ठांशी बोलताना 

सकारात्मकतनेे बोला. एखाद्या कामाची जबाबदारी तुमच्याकडे असेल तर न टाळता आनदंाने स्िीकारून काम चांगले कसे करता 

येईल सांगा. या सकारात्मक भवूमकेने   संभाषण चागंले होऊन तुमच्या व्यविमत्त्िाचाही प्रभाि पाडण्यास मदत होईल.  

 संभाषणात बोलण्याबरोबर महत्त्िाची वक्रया ऐकणे दखेील आह.े समोरची व्यिी बोलत असेल तर शांतपणे ऐकून घ्या, 

मध्यचे बोल ूनका. दसुर्याचे लक्षपरू्वक ऐकले तर आपल्याला प्रतततिया दतेा येईल. दसुर्याचे तर्चार, भार्ना, मते शाांतपणे र् 

एकाग्रतनेे समजनू घेणे याांना भाषेच्या व्यर्हारात फार महत्त्र् असते. त्या श्रर्णानुसार आपले उत्तर, तर्चार, मत,े भार्ना प्रभार्ीपणे 

माांडता येतात. योग्य र् समपवक प्रततसाद दतेा येतो. (नवसराबादकर, ल. रा. : २००८ : २४) दसुर यालाही काही म्हणायचे असते. 

सांगायच ेअसते ह ेसमजािनू घेतल्याने नेमकी प्रवतवक्रया दतेा येते. म्हणनू संभाषणकलेत चागंले श्रिणकौशल्य आत्मसात करणे 

गरजचेे असते.  

 संभाषणामध्ये आपले विचार स्पष्टपणे मांडािेत. उच्चारात स्पष्टता हिी. कधी अस्पष्ट, तर कधी चकुीच े उच्चार 

संभाषणात अडचण वनमााण करू शकतात. समोरच्या व्यविला नीट ऐकू जाईल ि बरोबर समजेल असे बोलणे असाि.े सांभाषण ह े

तर्चाराांची दरे्ाण घेर्ाण असते तशी ती भार्नाांचीही दरे्ाण-घेर्ाण असते. कळत-नकळत आपल्या नजरेतनू ती प्रकट होत असते. 

सांभाषणातून आपण एकमेकाांच्या भार्नामध्येही सहभागी होत असतो. ह ेलक्षात घेऊन सांर्ादाला भार्दशवनाची जोड द्यार्ी. 

(नवसराबादकर, ल. रा. : २००८ : २६) समोरच्या व्यविशी संभाषण करताना सौजन्य, नम्रता, वजव्हाळा इत्यादी गोष्टी 

असाव्यात. संभाषणातील विषयानुसार, चचनेुसार आिाजातील चढ -उतार, चहेर यािर एकमेकांविषयीची आपलुकी, डोळयात 

एकमेकानंा समजनू घेण्याची ओढ असेल तर संभाषण औपचाररक न राहता आंतररक बनते. 

 संभाषण कौशल्य असण्यासाठी काही िैवशष्टये आत्मसात करािी लागतात वकंिा चागंल्या संभाषण कौशल्यासाठी या 

िैवशष्टयाचंी मावहती असायला हिी. ही िैवशष्टये श्रतुी िडगबाळकर यांनी पढुीलप्रमाणे सांवगतली.  

१. मावहती पणूा जाणनू घेणे - म्हणजे आपल्याला पणूा मावहती असेल तरच आपण समोरच्या लोकांच्या शंकाचे वनरसन 

करू शकतो.  
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२. ऐकण्याची पिूा तयारी - आपली सहनशीलता, संयम सटूु न दतेा पणूा ऐकण्याची तयारी करायला हिी. अधािट 

ऐकल्याने गरैसमज िाढतात. संभाषणाला िेगळे िळण लागण्याची शक्यता असते. 

३. विविध मतांचा वस्िकार करणे ि त्यांचा आदर करणे गरजचेे असते. हा संभाषण कौशल्याचा महत्त्िाचा गणु आह.े 

४. प्रवतवक्रया दणेे - संभाषणात समोरच्या व्यविच्या बोलण्याला प्रवतवक्रया दणेे आिश्यक असते. मान हालिणे, वस्मत 

हास्य करण,े चेहर यािर भाि दाखिणे वकंिा एखादा उद्गार काढण ेअशा स्िरूपाच्या प्रवतवक्रया दणेे आिश्यक आह.े 

त्यामळेु संभाषण अवधक प्रभािी होते. 

५. मन मोठे करणे - संकुवचत मने दसुर याशी संभाषण करताना आपल्या मताचा दरुाग्रह करतात. म्हणनू संभाषणात मन 

मोठे असाि ेलागते. विशाल मनात इतरांचे विचार सामािनू घेता येतात. 

६. विविधता ज्ञात असणे - विविधता माहीत असणे प्रगल्भ मनाच लक्षण असते. संभाषण करताना समोरची व्यिी 

ज्या भागातील, प्रांतातील आह ेत्या भागाचे िैवशष्टय माहीत असेल तर संभाषण चांगले होते. 

७. मलू्यमापन-संभाषण कौशल्याचे ह ेिैवशष्टय आह ेकी पणूा मावहती नसताना मलू्यमापन न करणे. 

८. भािनात्मकता- स्ितःच्या भािना, नेमक्या शब्दात व्यि करता आल्या पावहजेत. तसेच दसुर याच्या भािना समजनू 

घेता आल्या पावहजते. समोरच्या व्यविच्या भािना न दखुािता संभाषण करता आले पावहजे. 

९. आशािादी असणे - संभाषण कौशल्यात ही सिाात महत्त्िाची गोष्ट आह.े नकारात्मकता, वनराशा जर आपल्या 

संभाषणात असेल तर ते कोणालाच ऐकािेसे िाटणार नाही. माणसाने नहेमी आशािादी असाि.े इत्यादी 

संभाषणकौशल्याची िैवशष्टये सांवगतली आहते. 

• संभाषणाचे प्रकार 

 संभाषणकौशल्य जोपासण्यासाठी संभाषणाच ेप्रकार कोणत ेआहते. ह ेमावहत असणे गरजचेे आह.े संभाषणाच ेएकूण 

पढुीलप्रमाणे चार प्रकार सांगता यतेील.    

                १. प्रत्यक्ष संभाषण : 

 दोन व्यविनी समोरासमोर येऊन केलेले संभाषण म्हणज ेप्रत्यक्ष संभाषण होय. यामध्ये वशक्षक आवण विद्यार्ी, डॉक्टर-

रूग्ण, िवकल आवण अशील, विके्रता आवण ग्राहक या स्िरूपाची अनेक उदाहरणे प्रत्यक्ष संभाषणात येतात.  

               २. अप्रत्यक्ष संभाषण : 

 जेव्हा दोन व्यिी समोरासमोर संभाषण करीत नाहीत. दरू कुठूनतरी त्याचं संभाषण चाल ूअसत. यामध्ये फोन, रेवडओ, 

दरूवचत्रिाणी, पत्र, ई-मले, सीडी, कॅसेट यासारख्या माध्यमातून एकमेकांशी संिाद साधता यतेो.  

                ३. औपचाररक संभाषण : 

 औपचाररक संभाषणाविषयी डॉ. शांताराम चौधरी म्हणतात दोन अपररतचत व्यक्ती जेव्हा पतहल्याच र्ेळसे एकमेकाांना 

भेटतात र् सांभाषण करतात त्याला औपचाररक सांभाषण म्हणतात. (चौधरी,(डॉ.) शांताराम : २०१३ : ११५) यामध्ये व्यिसाय, 

व्यिहार कायाालयीन काम याप्रसंगी समोरच्या व्यविशी आपणाला औपचाररकपणे संभाषण कराि ेलागते. व्यिसायात एखाद्या 

व्यिीशी नव्याने ओळख होते. त्या व्यविशी औपचाररक संभाषण केले जाते. तसेच चचाासत्र, सभा, सेवमनार, कायाशाळा या 
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प्रसंगी ििे परस्परांशी आपापसात संभाषण करतात, ते औपचाररक स्िरूपाचे असते. टपालखाते, बॅका, विमा, माकेवटंग, 

कायाालय ेया वठकाणी औपचाररक संभाषण बघाियास वमळते.  

               ४.  अिौपचाररक संभाषण : 

 संभाषणात कुठलीही मयाादा नसते. अगदी सहज मनमोकळेपणाने बोलणे असते. संभाषणाची भाषा जेव्हा घरेल ूअसत े

तेव्हा त्याला अनौपचाररक संभाषण म्हणतात. (चौधरी,(डॉ.) शातंाराम : २०१३ : ११५) आई-मलुगी, वप्रयकर-वप्रयसी, वमत्र-

मैवत्रण, पती-पत्नी या नात्यामध्य े िेगिेगळया विषयािर मनमोकळया गप्पा होत असतात. मनातील विचार, कल्पना, भािना 

मिुपणे व्यि होतात. या संभाषणात एकमेकाचंे ऐकून घेतले जात.े आपल्यािरील अन्याय, अपके्षा, इच्छापतूी बोलनू दाखविल्या 

जातात याला अनौपचाररक संभाषण म्हणतात. यामधील संभाषणाला कुठलीही औपचाररकता नसत.े संभाषणाची सरुूिात कशी 

करािी हा नेहमीच सिाांना पडणारा प्रश् न आह.े औपचाररकपणे संभाषण केल्याने संभाषण रंगत नाही. प्रर्म संभाषण करताना 

उत्साही, आनंदी, अत्यंत टापटीत स्िच्छ ि प्रसन्न असायला हि.े चेहर यािर वस्मत हास्य असािे. यामळेु संभाषणात 

कंटाळिाणेपणा येत नाही.   

• प्िष्कषष : 

१. संभाषण हा शब्द मात्र दोन वकंिा अवधक व्यविमधील बोलण्यासाठी िापरला जातो. 

२. संभाषणकौशल्य ही मानिी जीिनातील महत्त्िाची कला आह.े 

३. संभाषण ही कला बोलणे ि ऐकणे या दोन कौशल्यािर आधारलेली असते. 

४. संभाषणात बोलण्याबरोबर महत्त्िाची वक्रया ऐकणे दखेील आह.े 

• संदभषग्रंथ :   

१. नवसराबादकर, ल.रा. (2008) व्यािहाररक मराठी, आठिी आितृ्ती, फडके प्रकाशन, कोल्हापरू. 

२. िडगबाळकर, (डॉ.) श्रतुी (2011) ििृत्त्ि आवण संभाषण कौशल्य, प्रर्माितृ्ती, अक्षर प्रकाशन, कोल्हापरू. 

३. चौधरी, (डॉ.) शांताराम (2013) संिाद, संभाषण, आवण भावषक कौशल्य,े व्यािहाररक उपयोवजत मराठी ि 

प्रसारमाध्यमाचंी कायाशलैी, सागंळे, (संपा.) प्रर्म आितृ्ती, डायमडं पवब्लकेशन्स, पणेु. 
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साहित्य, समाज आहि संस्कृतीचा अनुबंध 

 

डॉ. स्वहननल बुचडे, डॉ. एकनाथ आळवेकर   

वििेकानंद कॉलेज, कोल्हापरू (स्िायत्त) 

------------------------------------------------------------------------------------------------ 

• प्रस्तावना :   

सावहत्य ह ेमानिी भािभािनांच्या अवभव्यक्तीचे महत्त्िाचे माध्यम आह.े ज्यािेळी लेखक सावहत्याची वनवमिती करत 

असतो त्यािेळी त्याला समाजाला आवि समाजातून वनमािि होिाऱ्या संस्कृतीला िजा करता येत नाही. समाज हा केिळ 

मािसांचा समहू नसतो तर त्यामध्य ेसमाज आवि संस्कृतीच्या माध्यमातनू आलेल्या रूढीपरंपरा ि मलू्यांच्या बंधनानंी व्यक्ती 

सामावजक जीिन जगत असतात. समाजाच्या जीिन जगण्याच्या रीतीतनू संस्कृती आकाराला यते असते. सावहत्य ही भाविक 

वनवमिती प्रविया आह.े लखेकाच्या समाज ि संस्कृतीशी नमेका कशा प्रकारचा संबंध असतो याचाही विचार सावहत्याविचाराच्या 

अनुिंगान ेकेला जातो.  

सावहत्य ही लेखकाच्या अनुभिाचंी अवभव्यक्ती असते. त्याचे अनुभि समाजसापेक्ष असतात. समाजात राहिाऱ्या 

व्यक्तीचे समाजसापके्ष अवस्तत्ि संभित नाही. लेखकांच्या संपिूि आयषु्याची जडिघडि समाजातच होत असते. समाजातल्या 

रूढ नैवतक, धावमिक, सामावजक, सांस्कृवतक मलू्यव्यिस्थेशी असलेल्या ताितिािातून त्याच्या लखेनाच्या प्ररेिा जन्म घते 

असतात. वनसगािप्रमािेच कुटंुबव्यिस्था, वििाहसंस्था, धमि आवि राज्यसंस्थेशी लेखकाचा जो संबंध येतो, त्यातनू लेखकाचंी 

जीिनाकडे पाहण्याची दृष्टी तयार होत असते. त्याच्या दृष्टीतून तो जीिनाचे आकलन करू पाहतो. लेखक आपल्या भाविक 

वनवमितीतून समकालीन सामावजक, सांस्कृवतक बंधनांच्या पलीकडे जाऊन जीिनाविियी वचंतन मांडण्याचा प्रयत्न करत असतो.  

• उदे्दश :  

१. प्रस्तुत संशोधनातून सावहत्य, समाज आवि संस्कृती म्हिज ेकाय पाहता येईल. 

२. सावहत्य ि समाज यांच्यातील परस्परसंबंध स्पष्ट करता येतील.  

३. सावहत्य ि संस्कृती यांच्यातील परस्परसंबंध स्पष्ट करता यतेील.  

४. सावहत्य, समाज आवि संस्कृती यांच्यातील अनुबंध स्पष्ट करता येईल.  

• संशोधन पद्धती :  

प्रस्तुत संशोधन विियासाठी समाजशास्त्रीय संशोधन पद्धतीचा अिलंब केला जाईल.  

• साहित्य, समाज आहि संस्कृतीचा अनुबंध :  

सावहत्य, समाज आवि संस्कृती यांच्यात गुतंागुंतीचे संबंध असतात. सावहत्य ह ेसंस्कृतीच ेअंग आह.े असे असल े

तरीही सावहत्य स्ितःच संस्कृतीच ेरूप धारि करते. सावहत्य ह ेसमाजाचा आरसा असते अशी भवूमका मांडली जाते. म्हिनू 

कोित्याही सावहवत्यकाने वनमािि केलेल्या सावहत्याची नाळ शेिटी आपल्याला समाजाशी जोडािीच लागते. यासंदभाित आपला 

विचार मांडताना गंगाधर गाडगीळ यांनी आपल्या ‘खडक आवि पािी’ या गं्रथात मांडलेली भवूमका अशी, जीिनाचे सत्य 

स्िरूप दाखवििे आवि जीिनविियक उच्च आदशि िाचकापंढुे मांडिे ह्या दोन्ही गोष्टी सावहवत्यक करत असतो. सावहवत्यक हा 

जीिनाविियी प्रत्यक्षपिे अगर अप्रत्यक्षपिे काही विधाने करीत असतो. जीिनाचा काही अथि लािीत असतो. जीिनातील 
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आदशि कोिते ते सवूचत करीत असतो. एखादा तत्त्िज्ञ जीिनाची ज्या पद्धतीने संगती लािीत असतो. त्याचप्रमािे 

सावहवत्यकदखेील लािीत असतो आवि त्याने जीिनाची लािललेी संगती ह ेवकती सत्य आह,े त्यान ेमािसापढुे मांडललेे आदशि 

नैवतकदृष््टया वकती उच्च आहते त्यािरून त्याच्या सावहत्याची प्रत अगर योग्यता ठरते. (गगंाधर गाडगीळ : २००३ : ११९) 

गंगाधर गाडगीळ यानंी मांडलेल्या मतानुसार जीिनाविियी आदशि मांडण्याच ेकाम सावहवत्यक करत असतो. 

 सावहत्य आवि समाज यांच्याबद्दल बोलताना रा. ग. जाधि म्हितात की, “समाज आवि सावहत्य यांच्यातील बंध 

अनुबंध समाजातील सातत्य ि बदल या द्वंद्वान ेप्रभावित होत असतात. स्िाततं्रोत्तर काळातील आपल्या दीघिकालीन परततं्र 

समाजाचे स्ितंत्र ि स्ियंशावसत राजकीय समाजात रुपांतर झाले वकंिा अशा प्रकारच्या रुपांतराची प्रविया सरुु झाली. या 

बदलाची नेमकी साध्य ेि साधन ेस्पष्ट करण्याचे कायि स्ितंत्र भारताच्या संवहतनेे केले. या संवहतते आपल्या समाजातील सातत्याच े

स्िरूप आवि पररितिनाच्या वदशा गवभित आहते. धावमिक - सांस्कृवतक सवहष्ितूा, कायद्याचे राज्य, व्यवक्तस्िातंत्र्य, समहूजीिनाच े

स्िातंत्र्य यासारख्या तत्त्िांनी समाजातील सातत्याचा परुस्कार करण्यात आला. सामावजक न्याय, समता, स्त्री- परुुि समानता, 

अनुसवूचत जाती जमातींच्या संदभाितील खास तरतुदी, अस्पशृ्यता वनिारि यासारख्या तत्त्िांनी समाजातील पररितिनाच्या 

प्रवियांना परुस्कृत करण्यात आले. संविधानातील मलूभतू हक्क ि मागिदशिक तत्त्ि ेया तरतुदी म्हिज ेअनुिमे सामावजक सातत्य 

ि बदल यांच्याच वनदशिक ठरिाऱ्या प्रिाली आहते असेही म्हिता येईल. एका दृष्टीने पाहता भारतीय संविधान संवहता ही 

स्ितंत्र भारतीय समाजाचे जसे राज्यशास्त्र आह,े तसे ते आपल्या समाजाचे नि ेसमाजशास्त्रही आह.े” रा. ग. जाधि यांनी 

भारतीय संविधानातील मागिदशिक तत्त्िांना आवि मलूभतू हक्कानंा एकूिच समाज धमिवनरपके्ष आवि समानतेच्या तत्त्िािर एकत्र 

ठेििारी एक महत्िपिूि प्रिाली मानले आह.े जी निीन समाजशास्त्र आकारते. ज्यातून स्िातंत्र्य, समता, बंधतु्ि, आवि न्याय 

या तत्िांचा परुस्कार केला आह.े स्िातंत्रोत्तर कालखंडात या महत्त्िपिूि तत्िांचा अंगीकार करून निीन प्रकारच्या विश्वबंधतु्िाचा 

विचार सावहत्याच्या माध्यमातून आकाराला आला. सावहत्य आवि समाज यांच्यातील सातत्य वटकविण्याचे काम संविधानान े

केले, अशीच भवूमका रा. ग. जाधि यांनी मांडली. 

सावहत्य ही लखेकाची भाविक कृती म्हिजेच भाविक वनवमिती आह.े भािा ही एक सामावजक संस्था आह.े लेखकाच्या 

भाविक अवभव्यक्तीकडे पाहण्याचे अनेक दृष्टीकोन आहते. विविश धमि, पंथ, तत्त्िज्ञान, विचारसरिी यांच्या प्रभािातून सावहत्य 

आवि समाज यांच्यातील परस्परसंबंधाकडे पाहण्याचे िेगिगेळे दृष्टीकोन वदसनू यतेात. व्यक्ती जशी समाजाचा घटक असते, 

तसा लेखकही त्या समाजाचाच घटक असलेला पहाियास वमळतो. लेखकाच्या जीिनविियक कल्पना त्याच्या भोितालच्या 

सामावजक पयाििरिातनू उद्भिलेल्या असतात. त्याचे भािविश्व त्या समाजाच्या संस्कृतीिर पोसललेे असते. सभोितालचा समाज 

ि सांस्कृवतक परंपरा यांचे आकलन लखेक आपल्या मलू्यदृष्टीतून करीत असतो. समाजमान्य मलू्याचंा ऱ्हास लेखकाला अस्िस्थ 

करीत असतो. तसेच त्याला प्रचवलत सामावजक मलू्याचंा जाचही होतो. तो त्या मलू्यव्यिस्थेच्या विरोधात बंड करतो. ह ेत्याच े

बंड भाविक असले तरी, त्याची कृती सामावजक असते.   

सावहत्य आवि समाज यांचा संबंध मांडत असताना सावहत्यकृती ही स्ितंत्रपिे कलाकृती म्हिनू प्रथम अवस्तत्िात 

असते, ह ेलक्षात ठेिले पावहजे. भालचंद्र नेमाडे याबद्दल बोलताना म्हितात, “सावहत्यात समाजाचे प्रवतवबंब उमटलेल ेअसते, 

ह्या उक्तीचा अथि सामावजक घटना, चळिळी, व्यिहार इत्यादी बाबी सरळ आहते तशा, आशयात पराितीत होतात असा घेता 

कामा नय.े इथे आरशाचे अनेक प्रकार कल्पाि ेलागतात आवि सामावजक घटनांचे पराितिन कधी सरळ, कधी वतरकस, कधी 

दरुान्िये एखाद्या एखाद्या कुटासारखे होत असते. जे हळुिार पद्धतीन ेसोडिाि ेलागते. कवितेत िाच्याथि, लक्षाथि, व्यंग्याथि गहृीत 
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धरललेे असतात, तसे सामावजक आशय उकळण्याचे अनेक स्तर वकंिा पयािय असतात.” भालचंद्र नेमाडे यांनी मांडल्याप्रमािे 

समाजात घडिाऱ्या घटनाचंा आशय व्यक्त करत असताना लेखक त्या सामावजक संदभािचे विशे्लिि आपल्या पद्धतीने करून 

लवलत स्िरूपात त्याची अवभव्यक्त करत असतो. म्हिनू सावहत्य समाजाचा आरसा आह ेअसे म्हित असताना समाज व्यिहार 

जसाच्या तसा पराितीत होईल असे नाही.  

फ्रें च तत्िज्ञ वहपोवलत तने यांनी त्यांच्या ‘वहस्टरी ऑफ इवंग्लश वलटरेचर’ या गं्रथाच्या प्रस्तािनेत सावहत्य आवि 

समाज यातंील संबंध स्पष्ट करण्यासाठी एक पद्धत मांडली आह.े याबद्दल वदगंबर पाध्ये यांनी आपल्या ‘सावहत्य समाज आवि 

संस्कृती’ या गं्रथात त्याचे विशे्लिि केले. ते म्हितात की, “सावहत्य ह ेिंश, यगुप्रितृ्ती आवि पररवस्थती या तीन घटकांच्या 

पररिामातूनवनमािि होत असते. तेनने सचुिललेे ह ेतीन घटक तसे स्ितंत्र आहते. म्हिनू एखाद्या समाजाच्या सावहत्याचा विचार 

करताना कधी िंश या कल्पनेिर भर दऊेन, तर कधी यगुप्रितृ्ती ि पररवस्थती या घटकािर भर दऊेन विचार करि ेशक्य असते. 

इगं्रजी सावहत्याचा अभ्यास करताना तेनने िंश या कल्पनेिर अवधक भर वदला आह.े िंश या कल्पनेचे तेनप्रिीत स्पष्टीकरि 

पावहले तर त्यामध्ये एखाद्या मानिसमहूाला जन्मजात ि िारसा म्हिनू प्राप्त झाललेी िैवशष््टये, स्िभािधमि, शरीररचना इ. समािेश 

होतो. ही मािसे िेगिेगळ्या पररवस्थतीत जगत असली तरी त्यांच्यािर मलूभतू साच्याच्या काही खिुा राहत असतात असे 

तेनचे मत आह.े म्हिज ेसििसाधारिपिे ज्याला आपि ‘राष्रीय स्िभाि’ म्हितो तचे तेनला अवभप्रेत आह.े”  

‘संस्कृती’ हा शब्द भारतीय पररप्रके्षािर व्यापक अथािने िापरला जािारा शब्द आह.े भारतीय संस्कृती वकंिा पाश्चात्य 

संस्कृती असे म्हित असताना लोकांचे आचारविचार, रीतीररिाज, रूढीपरंपरा आवि जीिनशलैी ह्या गोष्टी समाविष्ट होत 

असतात. समाजाची मलू्यव्यिस्था त्या समाजाच्या संस्कृतीत सामािललेी असते. लोकांनी आपल्या जगण्यासाठी वनमािि 

केलेल्या अनेक भौवतक गोष्टी याचंा समािेश जसा संस्कृती या शब्दात होतो, तसाच त्या समाजाच्या सिि अभौवतक विश्वातील 

धारिा, संकल्पना ि प्रतीक-प्रवतमा यांचाही समािेश होतो. व्यिहारात िापरला जािारा संस्कृती हा शब्द समाजशास्त्र ि अन्य 

ज्ञानशाखांमध्ये वनवश्चत अथािने िापरला जातो. इरािती किे यांनी, ‘संस्कारपिूि आवि संस्कारमय जीिन जगण्याची 

दशेकालविवशष्ट रीत म्हिज ेसंस्कृती’ अशी व्याख्या केली आह.े यािरून असे म्हिता येईल की, ‘संस्कृती म्हिज ेसमाजाची 

समग्र जीिनरीत, व्यक्तीने आपल्या समहूाकडून घेतलेला सामावजक िारसा, विचार, भािना, श्रद्धा, बाह्य पयाििरि आवि इतर 

लोक यांच्याशी जळुिनू घेण्यासाठी िापरात येिाऱ्या तंत्राचंा समचु्चय, सामावजक संघटना, धमि, आवथिक व्यिहार या सिाांचा 

संस्कृतीत समािेश होतो’. 

सावहत्य आवि संस्कृतीचा संबंध घट्ट आह.े संस्कृती ही व्यापक संकल्पना असनू एखाद्या भाविक समाजाचे सावहत्य 

ह ेत्या समाजाच्या संस्कृतीचा एक भाग असते. संस्कृतीच्या अव्यक्त, अदृश्य आवि संकल्पनात्मक अंगाने िहन भािेच्याद्वारे 

होत असते. म्हिनू संस्कृतीचे अवस्तत्ि भाितेच सामािललेे असते. सावहत्य ही भाविक कृती असल्याने सावहत्याचे महत्त्ि 

संस्कृतीच्या संदभाित दहुरेी आह.े सावहत्यातनू एखाद्या समाजाच्या सांस्कृवतक मलू्यव्यिस्थेचे आदानप्रदान होत असते. त्यामळेु 

असे  म्हिता येईल की, एका बाजलूा संस्कृती ही सावहत्याच्या वनवमितीचे कारि ठरत असते, तर दसुऱ्या बाजनू ेसावहत्य ही एक 

सांस्कृवतक शक्ती ठरून संस्कृतीच्या जडिघडिीत सहभागी होत असते.  

• हनष्कर्ष : 

१. सावहत्य आवि संस्कृतीचा संबंध घट्ट आह.े 
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२. संस्कृती ही व्यापक संकल्पना असनू एखाद्या भाविक समाजाचे सावहत्य ह ेत्या समाजाच्या संस्कृतीचा एक भाग 

असते. 

३. सावहत्यातनू एखाद्या समाजाच्या सांस्कृवतक मलू्यव्यिस्थेचे आदानप्रदान होत असते. 

४. समाजावशिाय मािसाचंी कल्पना करता येत नाही तसेच समाज आवि संस्कृतीवशिाय सावहत्याचीही चचाि करता 

येत नाही.  

५. सावहत्याचा जसा समाजाशी संबंध असतो तसाच तो संस्कृतीशीही असतो.  

• संदर्षग्रंथ :  

१. रा. ग. जाधि, सावहत्य ि सामावजक संदभि, कॉवन्टनेंटल प्रकाशन, पिेु  

२. वदगंबर पाध्ये, सावहत्य, समाज आवि संस्कृती, लोकिाङ्मयगहृ, मुबंई  

३. भालचंद्र नमेाडे, सोळा भाििे, लोकिाङ्मयगहृ, मुंबई 

४. गंगाधर गाडगीळ, खडक आवि पािी, प ाप्यलूर प्रकाशन, मबंई  
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साहित्य आहि समाज 

प्रा. डॉ. प्रदीप पाटील, डॉ. एकनाथ आळवेकर  

वििेकानंद कॉलेज,  कोल्हापरू (स्िायत्त) 

 

घोषवारा   

 सावहत्यवनवमितीमधील आवि सावहत्यव्यिहारामधील समाज हा अत्यंत महत्त्िाचा आवि अचल असा घटक असतो. त्या 

त्या काळातील समाज जसा असतो, त्याप्रमािे त्या काळातील सावहत्य आवि सावहत्यव्यिहार हा त्यानुरूप आकार धारि करीत 

असतो. समाजाचा आवि सामावजकतेचा विचार केल्यावििाय सावहत्यवनवमितीचा आवि सावहत्यव्यिहाराचा अर्ि कळतच नाही. 

सावहत्यकतीतून आविष्कृत झाललेा अनुभि हा कुठल्यातरी समाजातीलच असतो. समाजावििाय अनुभि नािाचा घटक अिक्यच 

असतो. लेखकाची जडिघडि ही समाजातच झाललेी असते. त्याची मलू्यदृष्टीही त्याच समाजात आवि त्या समाजाच्या पररप्रके्षात 

विकवसत झालेली असते. 

साांकल्पहनक सांज्ञा  

 निवनवमिती, सावहत्यव्यिहार, अनुबंध, अंत:स्िर, सामावजक संिेदना, सांस्कृवतक पोषि, भग्नता, रूक्षता, अनोन्य, 

पररविलन. 

--------------------------------------------------------------------------------------------------------------------- 

प्रास्ताहवक  

 समाज जीिनाचे, समाज मनाचे प्रवतवबंब सावहत्यात उमटलेले असते. वकंबहुना सावहत्य हा त्याचंा आरसा असतो. अर्ाित 

त्यातून समाजाचा चहेरा वदसिे स्िाभाविक आह.े सावहत्य प्रत्यक्ष, अप्रत्यक्षपिे समाजािर काही संस्कार करीत असते. कधी त े

ऐकीि स्िरूपाचे, मौवखक स्िरूपाचे असेल. अगदी मािसाच्या बालियापासनू ह ेघडत असते. मग ह ेसावहत्य धावमिक, सामावजक, 

राजकीय, िैचाररक स्िरूपाचे अस ूिकते. म्हिजेच सावहत्य आवि समाज ह ेएक अद्वैत असेच आह.े सावहत्यामळेु समाज घडतो. 

पि ह ेसावहत्य समाजाचचे दिेे असते, हहेी नाकारता यते नाही. 

 कोित्याही समाजाचा अनुबंध हा िेिटी समाजािी असतो. कारि सावहत्याचा मलुाधार िेिटी मानिी जीिन आवि त्याचा 

समाज हाच असतो. समाजजीिनाला िगळून सावहत्याची वनवमिती करिे म्हिज ेहिेत मनोरे बांधण्यासारख ेआह.े कोितीही चांगली, 

दजेदार सावहत्यकृती अिी नुसत्या कल्पनिेर वनमािि करता येत नाही. तर सावहत्यकृतीचा गाभा वकंिा कें द्र हा मािसू ि त्याचे जगिे 

हाच असतो. सावहत्य ह ेअनेक चौकटी मोडिारे प्रभािी हत्यार आह.े म्हिनू सावहत्यातून समाजाचा अंत:स्िर उमटला पावहज.े 

समाजाचे िैचाररक, मानवसक, सासं्कृवतक पोषि करण्याचे कायि सावहत्यातून होत असते. समाजाचे सिाांगीि पोषि करिे, सामावजक 

संिेदना वटकविण्याचे कायि सावहत्य करीत नसेल तर त्याचे मलू्य िनु्यित मानले पावहज.े जीिनातील भग्नता, रूक्षता, भयािहता 

कमी करून आनंदाचा झरा वनमािि करि ेह ेजसे सावहत्याचे प्रयोजन आह,े तसेच मानितेच्या उदध् दारासाठी सामावजक चतेना वनमािि 

करि ेहहेी कायि सावहत्याने करि ेआिश्यक असते. 
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उदे्दश : 

 १. सावहत्याचे समाजातले स्र्ान ि व्याप्ती समजनू घेिे. 

 २. सावहत्याचे समाजातले कायािची नोंद घेिे. 

 ३. सावहत्याचा समाजािर होिारा पररिाम िोधिे. 

 ४. सावहत्याच्या संदभाित उद्भििारे नवैतकतेच े प्रश्न, लेखकाची जबाबदारी, आविष्कार स्िातंत्र्य वनयवमत करण्याची 

समाजाची यंत्रिा समजनू घेिे. 

सांशोधन पद्धती : 

 सदर संिोधनासाठी समाजिास्त्रीय संिोधन पद्धतीचा अिलंब करण्यात येईल.  

साहित्य आहि समाज : परस्परसांबांध 

 सावहत्य आवि संस्कृती याचंा अनोन्य संबंध असनू सावहत्य हा एक मानिी मन, बु्दीचा ि पयाियाने समाजाचा, संस्कृतीचा 

आविष्कार आह,े असे द.ु का. संत म्हितात. सावहत्याचे मलू्य समाजातील एक सजिनिील कृती आवि एक स्ितंत्र कलावनवमिती 

असे दहुरेी असते. एक सजिनिील कृती म्हिनू सावहत्याचा विचार करताना केिळ िाङ्मयीन संदभाित विचार करून चालत नाही, तर 

ती कलाकृती ज्या समाजात घडली त्याचा विचारही अपररहायि ठरतो. सावहत्य ह ेसमाजजीिनाचे अंग असनू समाजजीिनाच्या विविध 

अंगाच ेदििन सावहत्यातून होत असते. सावहत्य ह ेसमाजातून वनमािि होते. ते जीिनािर भाष्य करते. जीिनाला समृ् दी आित.े 

म्हिनू समाजजीिनाच्या अभ्यासासाठी सावहत्य आवि सावहत्याच्या अभ्यासाच्या संदभाित समाजजीिन महत्त्िाचे ठरते. 

 सावहत्य आवि समाज यांच्यातील परस्परसंबंधाचे स्पष्टीकरि करताना तेन म्हितो की, “कोितीही सावहत्यकृती घेतली 

तरी ती केिळ कल्पनाचंा खेळ वकंिा उविपीत मेंदतूून वनघाललेी एक क्षविक लहर असत नाही. ती वलवहिारा सावहवत्यक ज्या 

समाजात िािरतो, त्या समाजाचा, त्याच्या दिेाचा, त्या दिेाच्या इवतहास, भगूोल, संस्कृतीचा, तो लेखक ज्या काळात जगला, 

त्या काळातील गिुधमािचा एकसमयािच्छदकेरून त्याच्या कृतीिर पररिाम होत असतो. आवि या सिि घटकांचे पररविलन 

केल्यानंतरच त्या कलाकृतीचे सम्यकध ्  दििन होऊ िकते.” म्हिजेच सावहत्यकृतीच्या मागे जो लखेक आह,े त्याचा िोध त्या 

कलाकृतीिरून घेता येतो. सावहत्यकृती ही एक दृश्य िस्त ूआह.े वतच्या मागील अदृश्य लेखकमनाचा मागोिा त्या कृतीिरून आपि 

घेऊ िकतो. सावहत्यकृतीच्या माडंिीिरून, व्यिस्र्ापनािरून त्या त्या समाजाच्या मनाचा आपल्याला बोध होत असतो. 

 सावहत्य आवि समाज यांच्यातील परस्पर संबंधाचा अभ्यास करताना भालचंद्र नमेाडे यांनी प्रामखु्याने पढुील बाबींचा 

उल्लेख केला आह.े 

१. सावहत्याचे समाजातले स्र्ान ि व्याप्ती. 

२. सावहत्याचे समाजातले कायि. 

३. सावहत्याचा समाजािर होिारा पररिाम. 

४. सावहत्याच्या संदभाित उद्भििारे नैवतकतचेे प्रश्न, लखेकाची जबाबदारी, आविष्कार स्िातंत्र्य वनयवमत करण्याची   
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    समाजाची यंत्रिा. 

५. िाचकांची अवभरूची. 

६. सावहत्य ह ेसामावजकतेचा दस्ताऐिज म्हिनू कसे अभ्यासािे, याचा िास्त्रीय प्दती, सिेक्षि, समहूमानस सावहत्यकृतीद्वारे 

मांडण्याच्या प्दती ि ततं्र. 

 म्हिजेच समाजाचा सावहत्याकडे पाहण्याचा दृवष्टकोि, लेखकाला वदलेल्या स्िातंत्र्याच्या मयािदा, त्याला वदललेा प्रवतसाद, 

मान्यता, लखेकाची परात्मता, आश्रयव्यिस्र्ा, बौव्दक मालमत्तेच्या संकल्पना आवि कायद ेह्या विषयाचे संदभि सावहत्य आवि 

समाज यांच्यातील परस्पर संबंध उलगडण्यासाठी आिश्यक असतात. 

 सावहत्य हा समाजसापेक्ष व्यविमत्त्िाचा आविष्कार असतो. सावहत्यात लखेकाच्या आत्मवनष्ठसे, जीिनदृष्टीस ि 

भािनात्मक प्रवतवियांना महत्त्ि असल्याने प्रत्येक सावहत्यकृती अनन्यसाधारि बनत असते. लेखकाची आत्मवनष्ठा वजतकी वनरामय, 

उत्कट ि अविचल वततके त्याचे सावहत्य वजिंत ि पररिामकारक होते. सावहत्याची वनवमिती व्यिी करीत असते पि त्याचे िाचन, 

विशे्लषि, मलू्यमापन समाज करीत असतो. 

 सावहत्य आवि समाज यांच्यातील परस्पर संबंधाचा अनुबंध स्पष्ट करताना डॉ. विलास पाटील म्हितात, “सावहत्याच्या 

वनवमितीमागील व्यविमन सामावजक घटकािी अवभमखु असते. परंतु सावहत्यातील सामावजकता व्यविमनाची असते ि ती अपररहायि 

असते. सावहत्याचे पररिामक्षते्र समाज असतो.” या अर्ािने वनमािि झाललेे सावहत्य ह ेएकाचिेळी ते व्यविवनष्ठ ि समाजवनष्ठ असते. 

 यािरून सावहत्य आवि समाज यांच्यातील परस्पर संबंधाचे स्िरूप लक्षात येते. लेखक हा समाजाचा घटक असतो. 

पररिामी त्याचे सावहत्यही सामावजक पयाििरिाचे विया, प्रवतवियात्मक फवलत असते. सावहत्य ह ेिैयविक असनू ते सामावजक 

बनते, असे मला िाटते. 

साहित्य आहि सामाहजक पररहस्थती  

 सावहत्य ह ेसामावजक पररवस्र्तीच ेअपत्य मानले जाते. सावहत्यवनवमितीची पाळेमळेु समाजात रूजललेी असतात. तसेच 

सावहवत्यकाची जडिघडि होण्यास तत्कालीन सामावजक पररवस्र्ती, विचारप्रिाली, त्या विविष्ट भाषेतील िाङ्मयीन ि िलैीविषयक 

परंपरा इत्यादी घटक कारिीभतू असतात. सावहत्य आवि सामावजक पररवस्र्ती यांच्यातील संबंधाचे वििेचन करताना अंजली सोमि 

म्हितात, ''सावहत्यकृती ही प्रवतभचेी वनवमिती असते आवि स्ित:ची िैविष्टधये पिूित: ती जपत असते, ह ेखरे आह.े पि त्याचिेळी 

ज्या काळात ि ज्या पररवस्र्तीत ती वनमािि होते, त्या पररवस्र्तीचा प्रभाि ि मयािदा पिूिपिे ओलांडू िकत नाही, ह ेमान्यच कराि े

लागते.'' प्रवतभािंत सावहवत्यक कुठे आवि केव्हा वनमािि होतात ह ेसांगता येत नसले ि प्रवतभेच्या व्यापारात काही गढूता असली 

तरी एकदा कलाकृती वनमािि झाली की, वतच्यािर त्या काळाचा ि पररवस्र्तीचा स्पष्ट, अस्पष्ट असा ठसा उमटललेाच असतो. 

 कोित्याही काळातील कलाकृती घेतल्यास वतच्याम्ये वनमाित्याची प्रकृती, त्या काळात त्या वनवमितीक्षते्रात पिूिसरूींचे वस्द 

झाललेे कतृित्ि, वनवमितीपरंपरा, तत्कालीन िैलीवििेष, वनमाित्याच्या मनात विविष्ट वनवमितीच्या अनषंुगाने चालललेी व्यविगत ि 

कालसापेक्ष आंदोलने, उद्भिलेल ेकल्पनातरंग, निवनवमितीविषयीच्या त्याच्या उत्साहाची प्रत इत्यादीचा अंतभािि झाललेा वदसतो. 
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सावहत्य ह ेआवर्िक, सामावजक, राजकीय, सांस्कृवतक वस्र्त्यंतरापासनू दरू राहू िकत नाही. या क्षेत्रातील बदलाचा पररिाम 

सावहत्याचा आिय, अवभव्यिी ि आकृतीबंधािर होत असतो. विविष्ट सामावजक पररवस्र्तीत काहीिेळा नि ेआकृतीबंध रूढ होत 

असतात. 

 मराठी सावहत्याच्या इवतहासाचे विहगंािलोकन केल्यास संत काळातील धावमिक आंदोलन, एकनार्कालीन भावषक संघषि, 

रामदासकालीन राजकीय चळिळ, १९ व्या ितकातील सामावजक सधुारिािादाच े आंदोलन, २० व्या ितकातील राजकीय 

आंदोलन, महात्मा गांधीनी प्रेररत केलेली ग्रामो्दाराची चळिळ, साम्यिादाच्या प्रभािाने वनमािि झालेली कामगार चळिळ, संयिु 

महाराष्राचे आंदोलन, १९६० नंतर उदयास आलेल्या दवलत, ग्रामीि, आवदिासी, सांस्कृवतक चळिळी या आंदोलनाचंा मराठी 

सावहत्याची भाषा, सावहत्याचा आिय आवि अवभव्यवििर पररिाम झालेला वदसतो. एकूिच सावहत्याच्या वनवमितीम्ये त्या त्या 

काळाचा आवि तेर्ील सामावजक पररवस्र्तीचा संदभि येत असल्याचे वदसते. 

 सावहत्य आवि सामावजक पररवस्र्ती यािर भाष्य करताना सयाजीराि गायकिाड यांनी सावहत्यािर समकालीन पररवस्र्तीचा 

प्रभाि असतो, ह ेउदाहरिाने दििविले आह.े तर वि. दा. सािरकरानंी सावहत्य ह ेजीिनाचे एक उपागं असनू समाजजीिनाचे वचत्रि 

सावहत्यातनू यायला हि,े असे म्हटले आह.े 

 अिाप्रकारे सावहत्यािर समकालीन सामावजक पररवस्र्तीचा ठसा उमटत असतो. समकालीन  पररवस्र्तीच्या संसगािने, 

संपकािने सावहत्याचे विषय, आिय, िब्दसमहू, अवभव्यिी यािर पररिाम होत असतो. समकालीन सामावजक पररवस्र्तीतनू 

लेखकाच्या जावििा विकवसत होत असतात. सावहत्याचा ि सामावजक पररवस्र्तीचा संबंध हा दृढ असतो. या संबंधाचे अवस्तत्ि 

स्िीकारािचे लागते. 

 सावहत्य ही एक सामावजक संस्र्ा आह.े ती समाजाने वनमािि केलेल्या भाषलेा आपले मा्यम म्हिनू िापरत असते. 

सावहत्यात आललेी प्रवतमा, प्रवतके, छंद ही िाङ्मयीन ततं्रे सामावजकच असतात. ते समाजातच वनमािि होिारे संकेत आवि मानदडंच 

आहते. सावहत्य ह ेसमाजाचे पयाियाने समाजजीिनाचे प्रवतवनवधत्िच करत असते. तसेच सावहत्य ह ेएक सामावजक कायि आह.े 

सावहत्य ही समाजाची एक अवभव्यिी असते. सावहत्य कोित्याही एका काळाचे, सामावजक पररवस्र्तीचे अचकू दििन घडवित 

असते. सामावजक िास्तिाचा कोितातरी पलै ूउलगडून दाखविण्याचे काम सावहत्य करीत असते. 

 सावहत्य आवि समाज यांच्यातील अनुबंध उलगडण्यासाठी विविष्ट काळातच विविष्ट सावहत्यप्रकार का वनमािि झाला? 

लेखकाच्या भािविश्वाची व्याप्ती मयािवदत राहण्याची कारिे कोिती? सामावजकता लेखकाचे मनोविश्व वनयंवत्रत करते का? वनयंत्रिाच े

स्िरूप काय होत?े लेखकाची भाषा आवि समाज यांचा काय आवि कोिता संबंध आहें? एखादा सावहत्यप्रकारच एखादया 

लेखकाला का जिळचा िाटतो? यासारखे प्रश्न उपवस्र्त होिे गरजचेे आह.े या प्रश्नांच्या मा्यमातून सावहत्याकडे आवि सावहत्य 

व्यिहाराकडे पावहले असता सावहत्य आवि समाज यांच्यातील अनुबंध स्पष्ट होईल. असे असले तरी गले्या हजार िषािच्या सावहत्याचा 

सामावजक दृष्टीने अभ्यास करिाऱयांची संख्या फारिी असलेली वदसत नाही. 

हनष्कषष  
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 १. समाजजीिनाचे, समाजमनाचे प्रवतवबंब सावहत्यात उमटलेले असते. 

 २. सावहत्यात आलेली प्रवतमा, प्रवतके, छंद ही िाङ्मयीन तंत्रे सामावजकच असतात. 

 ३. सावहत्य ह ेसमाजाचे पयाियाने समाजजीिनाचे प्रवतवनवधत्िच करत असते. 

 ४. सावहत्यािर समकालीन सामावजक पररवस्र्तीचा ठसा उमटत असतो. 

 ५. समकालीन  पररवस्र्तीच्या संसगािन,े संपकािने सावहत्याचे विषय, आिय, िब्दसमहू, अवभव्यिी    

                यािर पररिाम होत असतो. 
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Abstract -  

This research paper investigates the investment pattern of investor regarding to mutual fund 

with special reference to mutual fund investor of Aditya Birla Sun Life. The mutual fund play 

very important role in financial security and wealth creation for investor. It is necessary to 

study on the financial planning strategy in mutual funds by investors. The main objective of 

this research paper is to study the financial planning and investment elements of mutual 

funds. This research paper include saving habit, investment options, types of mutual funds 

reason for investment in mutual funds. This research paper finally concludes that the middle 

class respondents can prefer mutual fund investment option for children education provision 

and construction of house. It is also conclude that the high rate of return and interest rate are 

important reason for invest the amount in mutual funds.  

 

Keywords- Mutual funds, Aditya Birla Sun Life, financial planning, investment pattern  

 

---------------------------------------------------------------------------------------------------------------- 

1. Introduction –  

The mutual funds stand out as versatile investment vehicles that offer individuals a structures 

approach to portfolio diversification and wealth creation in the dynamic financial market. 

Over a past one decade mutual fund have become most important and popular option of short 

term and long term investment. The economies of scale, liquidity, return potential, low cost, 

tax benefit, simplicity, transparency, diversification, flexibility and professional management 

are the advantages of mutual fund.   The fees and expenses of mutual funds are disadvantages 

of mutual funds.  

Mutual fund is open ended investment funds which are pools money from many investors to 

purchase securities. The investors of mutual fund may be institutional or retail. The schemes 

of mutual funds are managed by experienced and qualified professionals who work towards 

funds defined objectives. They have more than 8000 schemes are mutual funds available for 

investors. Investment in equity, debts and commodities are best way of mutual funds. It is 

necessary to all mutual funds registered with Securities Exchange Board of India (SEBI). The 

mutual funds investors can register with Association of Mutual Funds in India (IMFI).  

2. Statement of the Problem: 

The investors have a lot of suspicion about the operation of mutual fund investments. There 

are many problems faced by the investors at the time investment in mutual funds. The 

investment elements and saving planning of investor are also covered in this study. After the 

mailto:umeshd001@gmai.com
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considering overall situation of mutual funds and investors researcher has come across the 

following investigative questions- 

1. What is the financial planning of mutual fund investors? 

2. What are the investment elements in mutual funds? 

3. What are the barriers faced by the mutual fund investors while investing in mutual 

Present research paper tries to give proper way out for the above investigated 

questions.  

3. Objectives of the study  

1. To study the financial planning of mutual fund investors.   

2. To study the investment elements in mutual fund. 

3. To study the problems faced by the mutual fund investors while investing in mutual 

4. Scope of the study  

1. Topical Scope: The Topical Scope of Study is “Investment pattern of investors in 

Mutual Funds: A Case Study of Aditya Birla Sun Life” 

2. Geographical Scope: the present study covers the Aditya Birla Sun Life mutual fund 

investors in Kolhapur city.  

5. Limitations of the study  

1. This study not covered other investment options apart from mutual funds.  

2. This study not covered investors of mutual funds other than Aditya Birla Sun Life in 

Kolhapur city. 

6. Research Methodology 

A) Sources of Data Collection: The present study includes both primary and secondary 

source for data collection. 

1. Primary Data: The primary data is first-hand information collected through detailed 

questioners from mutual fund investors of Aditya Birla Sun Life in Kolhapur city. 

2. Secondary Data: The secondary data will be collected by researcher through 

reference books, websites, newspaper, research papers, articles etc. 

B) Sample Design: Researcher has used the convenient random sampling method for 

sample selection and selected 50 investors of mutual funds in Aditya Birla Sun Life in 

Kolhapur city. 

7. Data analysis and Interpretation  

7.1. Demographic profile of Investors 

It is necessary to know the demographic profile of the mutual fund investor. Demographic 

profile includes age, gender, marital status, education and income of investors. The 

parameters of the demographic profile of investors directly indirectly effect on investment 

pattern of mutual fund investors. 

Table  1.1. 

Demographic profile of Investors 

Sr. No.  Parameter  Frequency  Percentage  

Age 

1 1 to 25 Years 08 16% 

2 26 to 50 Years 28 56% 

3 50 to 75 Years 10 20% 
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4 Above 76 Years  04 08% 

 Total  50 100% 

Gender 

1 Male  26 52% 

2 Female  24 48% 

 Total  50 100% 

Marital Status 

1 Married  36 72% 

2 Unmarried  14 28% 

 Total  50 100% 

Education 

1 SSC 6 12% 

2 HSC 7 14% 

3 Graduation  19 38% 

4 Post-Graduation  13 26% 

5 Professional Education  5 10% 

 Total 50 100% 

Annual Income 

1 Below Rs. 1,00,000 16 32% 

2 Rs.1,00,000 to Rs. 5,00,000 20 40% 

3 Rs.5,00,000 to Rs. 10,00,000 9 18% 

4 Above Rs. 10,00,000 5 10% 

 Total  50 100% 

Table 1.1 shows that the demographic profile of investor. It is shows that the majority 56% 

mutual fund investor’s age group between 26 to 50 years. The male respondents are 52% and 

female respondents are 24%. It is also shows that 72% investors are married and 28% 

investors are in married.  It is found that 38% investors completed their graduation, 26 % 

investors completed post-graduation and 10% investors completed professional education.  It 

is also observed that the 40% investor monthly annual income is Rs.1,00,000 to Rs. 5,00,000 

and 32% investors monthly income is Below Rs. 1,00,000.  

It is observed that meddle age people prefer the investment in mutual funds and they are 

married. It is also conclude that the educated people are invested in mutual funds.  

7.2. Saving habit of Investors  

Table 1.2 

Saving habit of Investors 

Sr. No.  Saving habit of Investors Frequency  Percentages  

1 Save as per planned schedule  15 30% 

2 Save something every month 23 46% 

3 Save whatever is left after meeting expenses 3 06% 

4 Do not save regularly 9 18% 

 Total  50 100% 
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Above table shows the saving habit of investors. It is found that 46% respondents are save the 

same amount every month and 30% respondents save as per planned schedule. It is also 

reveals that the majority respondents save money every month as per planned schedule.  

7.3. Investment options  

Table 1.3 

Investment Options 

Sr. No. Investment options Frequency Percentages 

1 Fixed deposit  22 20 

2 Mutual fund  50 45 

3 Direct Equity  11 10 

4 Post office saving scheme  17 15 

5 Bonds  8 7 

6 Other  4 4 

 Total  112 100 

 

Table 1.3 shows that the investment options choose by the investor. It is multiple options 

question so frequency total is112 and all respondent are chose more than one investment 

option.  It is observed that all 50 respondents choose mutual fund option for invest the 

monthly saved amount. The 22 respondents prefer fixed deposit option for investment. The 

researcher used convenient sapling method for data collection so all 50 respondents prefer 

mutual fund option for investment.  

7.4. Frequency of Investment in Mutual fund 

Table 1.4 

Frequency of Investment in Mutual fund 

Sr. No.  Frequency of Investment in Mutual fund Frequency  Percentages  

1 Monthly  23 46% 

2 Quarterly  11 22% 

3 Six monthly  10 20% 

4 Annually  06 12% 

 Total  50 100% 

The above table shows that frequency of fund investment in mutual funds. It is observed that 

46% respondents monthly invest the funds in mutual funds and 22% respondents are 

investing quarterly funds in mutual funds. It is reveals that the investors are investing the 

money in mutual funds as per saved amount. 

7.5. Amount invested in Mutual Fund (Yearly) 

Table 1.5 

Amount invested in Mutual Fund (Yearly) 

Sr. No.  Amount invested in Mutual Fund Frequency  Percentages  

1 Below Rs. 1,00,000 23 46% 

2 Rs. 1,00,000 to Rs. 2,00,000 16 32% 

3 Rs. 2,00,000 to Rs. 3,00,000 07 14% 

4 Above  Rs. 3,00,000 04 08% 

 Total  50 100% 
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Table 1.5 shows that the yearly amount invested by investor in mutual funds. It is observed 

that the 46% respondents are investment below Rs. 1,00,000 in mutual funds  and 32% 

respondents invest the Rs. 1,00,000 to Rs. 2,00,000 in mutual funds. It is reveals that the 

majority respondents are from middle class family so they invest the funds less than 

Rs.2,00,000 in mutual funds. 

7.6. Type of Mutual Fund  

Table 1.6 

Types of Mutual funds 

Sr. No.  Types of Mutual funds Frequency  Percentages  

1 Equity fund   27 54% 

2 Debt fund  14 28% 

3 Hybrid fund  09 18% 

 Total  50 100% 

 

The above table shows that the types of mutual funds preferred by investors. It is shows that 

the 54% respondents are preferred equity funds option for investment and 28% respondent 

prefer debt funds option for investment in mutual funds. The hybrid fund option chooses by 

18% respondents. It is revels that the equity fund is a favorable option to invest in mutual 

funds.  

7.7. Primary goal for investment in mutual fund  

Table 1.7 

Primary goal for investment in mutual fund 

Sr. No.  Primary goal for investment in mutual fund  Frequency  Percentages  

1 Provision for children education 21 42% 

2 Construction of house 12 24% 

3 Provision for old age 07 14% 

4 Provision for family members/dependent 10 20% 

 Total  50 100 

Above table 1.7 shows that primary goal for investment in mutual funds. It is found that the 

42% respondents invest the funds in mutual funds for provision for children education. It is 

also shows that 24% investors invest the funds in mutual funds for house construction. It is 

revels that the basic purpose or goal of investment in mutual fund is provision of children 

education and house construction.  

7.8. Reason for choose the investment in mutual fund  

It is necessary to find out the reason for choose the mutual funds option for investment. There 

are various reasons for mutual fund investment options such as tax saving, saving, liquidity, 

high rate of returns, safety, interest rate, systematic withdrawal plan and transparency.   

Table 1.8 

Reason for choose the investment in mutual fund 

Sr. No.  Reason  Frequency  Percentages  

1 Tax Saving  06 05% 

2 Regular saving  11 09% 
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3 Liquidity  07 06% 

4 High rate of return  29 24% 

5 Safety 10 08% 

6 Interest rate 28 24% 

7 Systematic withdrawal plan 23 19% 

8 Transparency 05 04% 

 Total  119 100 

Above table shows the reasons for choose the mutual fund option for investment. It is shows 

that majority 29 investors choose mutual fund option due to high rate of returns through 

investment in mutual funds. It is also found that 28 investors choose mutual fund investment 

option due to interest rate. It is observed that the systematic withdrawal plan provided by 

mutual funds so 23 investors prefer investment in mutual fund. The regular saving and safety 

reasons for choose the investment in mutual funds by 11 and 10 investors respectively.  

7.9. Problems faced by investor  

Table 1.9 

Problems faced by investor 

Sr. No.  Particular  Frequency  Percentages  

1 Yes  18 36% 

2 No   32 64% 

 Total  50 100 

  

It is necessary to identify the problems faced by investors at the time investment in mutual 

funds.  Above table shows that 36% investors have faced problems at the time invest the 

amount in mutual funds and 64% respondents have no problems in investment in mutual 

funds. 

Table 1.10 

Problems faced by investor 

Sr. No.  Problems     5 4 3 2 1 Total 

1 
Inefficiency in mutual 

fund management 

10 16 24 8 0 58 

17.240% 27.59% 41.38% 13.79% 0% 100% 

2 Poor services 
20 32 18 0 0 70 

28.570% 45.71% 25.71% 0% 0% 100% 

3 Lack of Transparency 
0 24 27 2 2 55 

0% 43.64% 49.09% 3.64% 3.64% 100% 

4 
Heavy commission of  

agent 

0 20 15 6 5 46 

0% 43.48% 32.61% 13.04% 10.87% 100% 

5 Limited Product: 
0 24 27 6 0 57 

0% 42.11% 47.37% 10.53% 0% 100% 

6 Malpractices in trading: 
15 32 9 8 0 64 

23.44% 50.00% 14.06% 12.50% 0% 100% 

7 
Lack of satisfactory 

performance 

25 12% 24 6 1 68 

36.76% 17.65% 35.29% 8.82% 1.47% 100% 
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8 
Shortage of investment 

professional skills  

30 32 6 2 1 71 

42.25% 45.07% 8.45% 2.82% 1.41% 100% 

(5= strongly agree, 4= Agree, 3= Neutral, 2 Disagree, 1= strongly disagree) 

Table 1.10 shows the problems faced by investor at the time investment in mutual fund. It is 

shows that shortage of investment professional skills, poor services lack of satisfactory 

performance this problems faced by investors.  

Findings - 

This research paper found that the majority middle age respondents invest the money in 

mutual fund. It is also reveals that the educated people give preference to investment in 

mutual fund. It is reveals that the investors are save some money from each month for 

investment purpose. The majority investor monthly invests less than Rs. 2,00,000 in mutual 

funds. It is observed that the equity fund is popular types of mutual fund. It is revels that the 

basic purpose or goal of investment in mutual fund is provision of children education and 

house construction. Due to high rate of returns and interest investors are give preference to 

mutual funds.  

Conclusion- 

This research paper concludes that the middle class investors prefer mutual fund investment 

option for children education provision and construction of house.  The regular saving, high 

rate of returns, safety, interest rate and systematic withdrawal plan this are important reason 

for choose the investment in mutual funds. It is finally conclude that majority investors have 

no any problems regarding investment in mutual funds.  
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Abstract: 

 The practice of concentrating people in urban areas, or urbanization, is a worldwide 

phenomena with profound effects on a region's physical and human landscape. The objective of 

this study is to investigate the spatial trends and ecological effects of urbanization, elucidating 

the intricacies and difficulties linked to swift urban expansion. 

 Given the world's unparalleled concentration of people in urban regions, it is critical for 

sustainable development to comprehend the spatial distribution, causes, and effects of 

urbanization. Through a global lens, the article examines various geographic trends, taking into 

account elements like urban sprawl, land use, and population density. Through an analysis of the 

factors that contribute to urbanization, such as globalization, migration, and industrialization, the 

study reveals the complex dynamics at play in this revolutionary movement. Grimmond, S. U. E. 

(2007) In addition, the effects of urbanization on the environment—such as pollution, habitat 

loss, and the urban heat island effect—are examined. utilizing case studies from various 

geographical areas.  Ultimately, the research adds to a sophisticated understanding of the 

complex interactions between urbanization, geography, and the environment by projecting future 

patterns and ramifications. The information provided here is intended to help urban planners and 

politicians create resilient, sustainable cities in the face of the world's fastest-growing 

urbanization. 

Introduction: 

 Urbanization is a complex phenomenon that is defined by the growing density of people 

living in urban areas, which propels city development and expansion. This study aims to explore 

the geographic spread of urbanization, the factors that propel it, and the environmental effects it 

has on the surrounding environments. One of the defining features of the modern world is 

urbanization, the continuous and transformational process of population concentration in 

metropolitan regions. & Qi, J. G. (2009) 

 Cities are growing at a never-before-seen rate throughout the world as more people move 

from rural to urban areas, significantly altering both the physical and human geography of those 

areas. In order to understand the complex dynamics involved in urbanization, this research 

conducts a thorough examination of the geographic patterns and environmental repercussions of 

urbanization. 

 A tapestry of patterns that differ between areas and continents can be seen in the spatial 

distribution of urbanization. Widespread megacities in Asia and revived post-industrial 
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landscapes in Europe are only two examples of how urbanization has manifested itself 

geographically. It is influenced by a variety of historical, cultural, and economic factors. 

Comprehending these trends is not only essential for geography academics but also for decision-

makers in government, urban planners, and environmental organizations trying to solve the 

problems brought on by fast urbanization. 

 The forces driving urbanization are similarly complex. Urbanization is primarily driven 

by industrialization, migration from rural to urban regions, and globalization. These factors have 

an impact on surrounding regions' environments, Su, S., Xiao, R., Jiang, Z., & Zhang, Y. (2012) 

change ecosystems, and redefine land usage in addition to the demographic upheavals. Thus, in 

order to promote sustainable urban growth, a careful analysis of the geographic patterns and 

environmental effects of urbanization is necessary. 

  The insights gained from this analysis will not only improve our academic 

understanding but will also inspire practical tactics for policymakers and urban planners as we 

stand at the crossroads of a rapidly urbanizing globe. We work to uncover the complexities 

underlying this worldwide phenomenon by looking at the geographic patterns and environmental 

effects of urbanization. This helps people understand the complicated interaction that exists 

between human settlements and the environments they inhabit. 

Geographic Patterns of Urbanization: 

 It is essential to examine the geographic patterns connected to urbanization in order to 

comprehend its dynamics. This section will explore the global geographical distribution of urban 

regions, looking at things like urban sprawl, land use, and population density. We'll look at case 

studies from various areas to show the variety of urbanization trends. Wu, J., Jenerette, G. D., 

Buyantuyev, A., & Redman, C. L. (2011) 

 Urbanization is a worldwide phenomenon that takes many different geographic forms, all 

of which work together to carefully modify the planet's landscapes. This section explores the 

spatial distribution of urbanization, highlighting the complex and dynamic processes by which 

urban areas develop and change in various geographical locations. 

Global Distribution of Urban Centers: 

 The world's urban population concentrations are not all the same. Cities with more than 

ten million people are known as megacities, and they are found mostly in Asia and Africa. 

Smaller urban clusters and peri-urban areas contribute significantly to the general trends of 

urbanization at the same time.  

Population Density and Urban Sprawl: 

 Urban areas are arranged spatially in ways that go beyond simple population density. 

Understanding the expansion of cities in both vertical and horizontal directions is possible by 

looking at population density and the phenomenon of urban sprawl. Zhao, Y., Wang, S., Ge, Y., 

Liu, Q., & Liu, X. (2017)High-density urban centers and expansive suburbs side by side create a 

special set of transportation, land use, and infrastructure development difficulties. The 

repercussions of these patterns on the broader urban fabric will be explained in this section. 
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Regional Disparities in Urban Development: 

 Regional discrepancies become more evident as an area becomes urbanized. Different 

rates of urban growth in developed and emerging regions result in differences in infrastructure, 

economic growth, and living standards. Analyzing these geographical differences is essential to 

comprehending the wider effects of urbanization on social and economic processes. 

Historical and Cultural Influences: 

 Historical and cultural influences are deeply entwined into the spatial patterns of 

urbanization. Certain cities have grown naturally over ages, mirroring the advancement of 

societies in the past. Globalization and industry have caused rapid urbanization in other places. 

This section will reveal the distinct paths that cities around the world have taken by looking at 

the historical and cultural background. 

Impact of Natural Features on Urban Layout: 

 An area's physical geography has a major influence on the patterns of urbanization. 

Rivers, coasts, and fertile plains are examples of natural features that are frequently the sites of 

city formation. Gaining knowledge about how these natural elements affect the spatial 

distribution of urbanization can help us better understand how human settlement interacts with 

the environment. Liu, P., Wu, C., Chen, M., Ye, X., Peng, Y., & Li, S. (2020) 

 The goal of this investigation into the geographic patterns of urbanization is to decipher 

the complexity present in the world's urban environment. We seek to obtain a thorough grasp of 

how human civilizations alter their physical environments through the process of urbanization by 

closely examining the regional differences in urban development. This part advances the main 

objective of our research, which is to perform a thorough investigation of the geographic patterns 

and environmental effects of urbanization, through case studies and analyses. 

Drivers of Urbanization: 

 A multitude of variables, such as social, political, and economic forces, propel 

urbanization. This section will examine how the urban landscape has been shaped by 

globalization, industrialization, and migration from rural to urban areas. It is crucial to 

comprehend these forces in order to create plans and strategies that effectively manage and 

prepare for sustainable urban expansion. 

Environmental Impacts: 

 The growth of metropolitan areas has a significant impact on biodiversity, air and water 

quality, and ecosystems. The environmental problems brought on by urbanization will be 

discussed in this part, including pollution, habitat loss, and the urban heat island effect. 

Habitat Loss and Biodiversity: 

 Urban growth frequently results in the fragmentation and degradation of habitat, which is 

detrimental to biodiversity. This section highlights case studies and illustrates the geographic 

variations in the reduction of biodiversity. It focuses on specific cases of habitat loss caused by 

urbanization. 
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Mitigation Strategies and Sustainable Urban Development: 

 This section examines ways for mitigating the effects of urbanization on the environment 

and sustainable urban development practices. In order to determine best practices, case studies of 

cities that have successfully implemented green programs and environmentally conscious urban 

planning are analyzed.. 

Conclusion: 

 In summary, the thorough examination of the spatial trends and environmental effects of 

urbanization highlights the complex dynamics that define the contemporary urban environment. 

Urbanization is a global phenomena that is influenced by political, social, and economic forces. 

It shows itself in different ways across different countries, reflecting the distinctive 

characteristics of each urban environment. Rapid urbanization has significant negative effects on 

the environment, endangering ecosystems, the quality of the air and water, and biodiversity in 

general. Fragkias, M. (2010). 

 Different levels of density, land use, and sprawl characterize the spatial distribution of 

urbanization, making a nuanced understanding necessary to meet the unique difficulties that each 

metropolitan area faces. Urbanization is fueled by a number of factors, including as 

globalization, migration, and industrialization, all of which have a significant impact on the way 

cities are planned and how policies are implemented. 

 The need of implementing sustainable development techniques is underscored by the 

negative environmental effects of urbanization, including pollution, habitat loss, and the urban 

heat island effect. The implementation of mitigation techniques, which encompass a range from 

green infrastructure to intelligent urban design, is crucial in tackling the adverse effects of urban 

expansion. 

 For the purpose of formulating policies that work, it is critical to anticipate and 

comprehend future patterns in urbanization. The urban landscape will transform in ways never 

seen before due to the integration of technology, the rise of smart cities, and the necessity of 

adapting to climate change. Moghadasi, M. (2019) 

 Essentially, this thorough examination adds to the larger conversation about the 

connection between geography and urbanization. Stakeholders may cooperate to create cities that 

prioritize ecological sustainability, human well-being, and inclusive prosperity in addition to 

accommodating the rising urban population by understanding the complex interactions between 

spatial patterns, driving forces, and environmental repercussions. Urbanization can become a 

good force that balances human growth with the fragile balance of the natural world by using 

such comprehensive ways. Wang, H., He, Q., Liu, X., Zhuang, Y., & Hong, S. (2012). 
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Abstract. It is widely known that self-focusing length 
nR  and diffraction length 

dR  play crucial 

role in propagation dynamics of Gaussian laser beam in non-degenerate germanium having space 

charge neutrality under ponderomotive nonlinearity. The key interest of present investigation is 

to study the effect of interval of 
nd RRR /= to sustain the competition between the phenomena of 

diffraction and self-focusing during beam propagation. To explain it further the plot between 

function ( )RF against R  is studied in depth. The behaviour of the beam width parameter f with 

the dimensionless propagation distance under various intervals of R is examined by numerical 

estimates. It is found that the self-focusing length and rate of defocusing changes with R. 

 

Keywords: Gaussian, self-focusing, defocusing, self-trapping, germanium.  

 

--------------------------------------------------------------------------------------------------------------------- 

INTRODUCTION  

There are wide range of applications for interactions of high intensity laser beam with plasma 

such as laser particle acceleration[1], inertial confinement fusion [2]. For these applications laser 

must have to propagate through plasma medium without any divergence (Self-focusing or 

defocusing). In present paper authors have adopted the theoretical approach given by Akhmanov 

et al. and developed by Sodha et al. [3] called WKB and Paraxial approximation. This paper 

confers the propagation of Gaussian laser beam  in non-degenerate germanium having space 

charge neutrality. In present medium the nonlinearity is induced  because of  the non-uniform 

heating and consequent redistribution of carriers in the presence of an electromagnetic beam.   

THEORETICAL FRAMEWORK  

  

Consider a field distribution of Gaussian laser beam of the following form propagating along z 

axis 
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where 0E is an initial amplitude of Gaussian laser beam with initial beam-width 0r  and f  is the 

dimensionless beam width parameter. The effective dielectric constant of nonlinear medium is 
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where, 0 and )( *EE  are the linear and nonlinear terms of the dielectric constant.  

For non-degenerate germanium the  nonlinear term of the dielectric constant is given by [4] 
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Following approach given by Akhmanov et al. and developed by Sodha et al. [3], we have 

obtained the dimensionless beam-width parameter f   
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Where, dR  and nR are diffraction and self-focusing lengths respectively.  

 

RESULTS AND DISCUSSION  

Equation (4) is second order nonlinear differential equation which gives evolution of a laser 

beam during propagation to non-degenerate germanium. The first term on right-hand side of this 

equation gives to the diffraction divergence of the beam while second term gives the 

convergence resulting from the ponderomotive nonlinearity. Under initial condition ( 0,1 == f

) the right hand side of equation (4) becomes, 

( ) ( )214 RRF −=  ,Where, 
nd RRR /=  

 
Fig. 1: Variation of F(R) as a function of R  

 

To explore the effect of  R  right at the beginning one has to pay little attention to plot shown in 

Fig.1.The plot can be conveniently studied for three distinct conditions. 

Self-trapping: 

( ) 0=RF for 1=R i.e. nd RR =  

Self-focusing: 

( ) 0RF for .1R i.e. nd RR   
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Defocusing: 

( ) 0RF for 1R  i.e. nd RR   

The simple analytical approach leads to following limits for R is depicted in Fig.1. The limits of 

R investigated in above conditions can support the graph of beam width parameter f versus 

normalized propagation distance   as shown in Fig.2. From Fig.2 the steady state defocusing of 

beam is observed for R<1 the beam undergoes defocusing. 

 
 Fig. 2: beam width parameter f versus normalized propagation distance  

                            

Again as R increases from 0 to 1 rate of defocusing decreases. The beam propagates without 

convergence or divergence (self-trapped mode) at exact value R=1. It is also evident from Fig.2 

that self-focusing is observed for R>1 and as R increases from 1 self-focusing length decreases. 

Such self-focusing character of Gaussian beam in beam in non-degenerate germanium having 

space charge neutrality has been already reported in earlier studies [4]. 

CONCLUSION  

It is observed that our investigation shows that pre-conditioning of self-focusing and diffraction 

length at the beginning of propagation can determine propagation dynamics effectively. 
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१९९० नंतरच्या ग्रामीण कादबंरीतील बदलते वास्तव 
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• प्रस्तावना :  

मराठी सावहत्यातील ग्रामीण सावहत्य प्रिाह १९६० नंतरच्या कालखंडातील महत्त्िाचा सावहत्य प्रिाह आह े.या सावहत्य 

प्रिाहात कथा,कादबंरी या िाड्.मय प्रकारात बरेचसे सावहत्य वलवहले गलेे. ग्रामीण जीिनातील विविध घटक,वतथला वनसगग, शेती, 

बोलीभाषा, वतथले सामावजक सासं्कृवतक जीिन याचंे प्रवतवबंब या सावहत्यामधनू उमटू लागले.थोडक्यात, ग्रामीण संिेदनशीलतचे े

वचत्रण या सावहत्य प्रिाहातून आले आहते .  

• उद्दिष््टये :  

१. १९९० नंतरच्या ग्रामीण कादबंरीची ओळख करून दणेे.  

२. १९९० नंतरच्या ग्रामीण कादबंरीतील वचवत्रत झालेले िास्ति जाणनू घेणे.  

३. खेड्यातील बदलता समाज, बदलती संस्कृती समजािनू घेणे. 

४. ग्रामीण सावहत्यातनू येणाऱ्या नव्या प्रश्ांची, समस्यांची ओळख करून घेणे.  

• संशोधन पद्धती :  

प्रस्तुत संशोधनासाठी समाजशास्त्रीय संशोधन पद्धतीचा अिलबं केला आह.े  

• ग्रामीण मराठी कादंबरीची वाटचाल :   

वपराजी पाटील (१९०३) ही रा. वि. वटकेकर उर्ग  धनुधागरी याचंी पवहली ग्रामीण मराठी कादबंरी. विसाव्या शतकाच्या 

पिूागधागत र. िा. वदघ,े बा. सी. मर्ढेकर, श्री. ना. पेंडसे, गो. नी. दाडेंकर यांचे कादबंरी लखेन महत्त्िपणूग मानािे लागते. बा. सी. 

मर्ढेकर िगळता बाकीच्या कादबंरीकारानी मराठीच्या मखु्य कादबंरी प्रिाहाच्या अनुकरणाचाच वकत्ता वगरविला. सौंदयगिादाचा 

प्रभाि या कालखंडातील कादबंरी लेखनािर आर्ढळतो. परु्ढे स्िातंत्र्योत्तर  कालखंडात या दृविकोनात हळूहळू बदल होत गलेा. 

व्यंकटेश माडगळूकर, ग.ल.ठोकळ यांच ेकादबंरी लेखन महत्त्िाचे ठरले.परु्ढील कालखंडात १९६०ते १९८० ि १९८० नंतरची 

कादबंरी असे दोन टप्पे पडतात.पवहल्या टप्प्यात उद्धि शेळके, आनंद यादि, रा.रं. बोराडे इत्यादी लखेकांचा समािेश होतो. 

१९८० नंतरच्या टप्प्यात रंगनाथ पठारे, राजन गिस, विश्वास पाटील, सदानंद दशेमखु, मोहन पाटील, कृष्णात खोत, द. त.ु पाटील 

इत्यादींचा समािेश होतो. आत्मभान या  आलेल्या लेखकानी आजचे ितगमान िास्ति आपल्या लखेनातनू वटपले आह.े  

• बदलत्या ग्रामीण वास्तवाचे स्वरूप:  

आजचे ग्रामीण सावहत्य ह ेनव्या संिेदनशील सजगनशील मनाचा आविष्कार आह.ेआज ग्रामीण भागात पररितगन घडले 

आह.े त्याचबरोबर नि ेप्रश्, नव्या समस्याही वनमागण झाल्या आहते. आजच्या ग्रामीण लखेकांना ह ेप्रश् भेडसाितात ि त्यातनू नि े

प्रश् मांडणाऱ्या कलाकृती वनमागण होताना वदसतात. आजच्या ग्रामीण सावहवत्यकांच्या लखेनाबद्दल िासदुिे मलुाटे  म्हणतात, 
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‘वनत्याच्या सरळमागी  जीिन जग ूइवच्िणाऱ्या माणसांच्या मनाचा कोंडमारा, येणारे  गदुमरलपेण,जाणिणारी दाहकता, 

पररवस्थतीच्या िणव्यात  होरपळून वनघणारे माणसाचंे आक्रोश, आतले आिाज ,स्रंु्दणारे अंतगगत मन, दाटून येणारे ह दंके, उसाचे 

आवण वनश्वास आजच्या ग्रामीण सावहत्याच्या लेखणीचे विषय आहते. 

• ग्रामीण कादंबरीतील अपेद्दित द्दचत्रण:   

बदलत्या ग्रामीण िास्तिामध्ये अनेक गोिी येतात. प्रसार माध्यमाचा ग्रामीण जनमानसािर झाललेा प्रभाि विशेषत: 

दरूवचत्रिाणीचा प्रभाि, केबल संस्कृतीचे आक्रमण, सभासमारंभाना आलेला परू ,जावहरात संस्कृतीच ेअवतक्रमण, गािच्या 

प्रिेशद्वारािरील कमानी, फ्लेक्सबोडग इत्यादी  तसेच शतेीची होत चालललेी भयानक अिस्था ,िकृ्ष संिधगनाविषयी बेवर्वकरी, 

खोट्या साक्षी दणेे, खोटी प्रकरण ेतयार करणे , सिग काही सरकारने कराि ेही भवूमका सातत्याने घेण्याची ितृ्ती, सहकाराला 

लागललेी घरघर, शहराकडे स्थलातंर, दरूवचत्रिाणी संस्कृतीतील कुसंस्काराचे होणारे अनुकरण, िदृ्धाचंे होणारी दयनीय अिस्था 

,ग्रामपचंायत ते लोकसभा सिगत्र घोषणाबाजीला आलेले महत्त्ि, गािातील संघषागचे प्रसंग, व्यसनाचंा सकुाळ , मटका, गटुखा, 

गािठी दारू इत्यादीचा समाजाच्या शारीररक ि मानवसक आरोग्यािर होणारे पररणाम ,मनोरुग्णांची िार्ढती संख्या, शेतकऱ्यांच्या 

आत्महत्या, धरणग्रस्तांच ेन सटुणारे प्रश् इत्यादीमळेु ग्रामीण िास्ति कमालीचे तणािपणूग ,नाट्यमय दुुःखद ि विषण्ण झाललेे 

वदसते. याचे िेधक वचत्रण ग्रामीण कादबंरीत अपेवक्षत आह.े  

• १९९० नंतरच्या कालखंडातील ग्रामीण कादंबरीतील वास्तव द्दचत्रण: 

१९९० नंतरच्या कालखंडातील आनंद यादि(गोतािळा),विश्वास पाटील(पावंगरा), राजन गिस(तणकट), सदानंद 

दशेमखु(तहान, बारोमास), कृष्णात खोत (गािठाण, रौंदाळा), मोहन पाटील (वलगाड ि खादंपेालट), द. तु. पाटील (चैत) असे 

काही ग्रामीण  कादबंरीचे टप्पे पाडता येतील. िरील कालखंडात ग्रामीण जीिनाचे वचत्रण करताना  संदभग बदलत केल्याचे  

जाणिते. ग्रामीण जीिनामध्ये होणारे वस्थत्यंतर या कादबंऱ्यातून वचवत्रत होऊ लागले. ग्रामीण जीिनातील शेती, सामावजक, 

सांस्कृवतक जीिन, वतथले आधवुनक प्रश्, जागवतकीकरणाचा ग्रामीण जनमानसािर झालेल्या परीणाम, वनसगागकडे पाहण्याचा 

दृविकोन, बदलत चालललेी भाषा, शहराचा िार्ढता प्रभाि यातून ग्रामीण िास्ति वचत्रण विविध प्रकारे शबदांवकत  झाले.  

                  १९९० नंतरच्या कालखंडात ग्रामीण समाजमन र्ढिळून वनघाले आह.े वशक्षण, सण, उत्सि, संस्कृती या सगळ्या 

गोिी बदलत गेल्या. त्याचप्रमाणे बुिाबाजी  वदखाऊ धावमगकता यानंा आललेी चलती पाहाियास वमळते. आचार विचारातनू स्पि 

होणा-या विसंगतीचे दशगन होते. दिेळे बांधणे, जत्रा , ऊरुस, सप्ताह, मोठ्याचंे लग्न समारंभ, सत्कार समारंभ, िार्ढवदिसावनवमत्त 

वकंिा एखाद्या महत्त्िाच्या प्रसंगावनवमत्त होणाऱ्या नतृ्य स्पधाग इत्यादीतून होणारे बाजरी मलू्यांचे दशगन घडते. दरूवचत्रिाणी, 

मोटरसायकली मोटारी याचंी सबुत्ता आर्ढळते पण वशक्षण, स्त्री स्िातंत्र्य, गररबाचंा उद्धार, गं्रथालयांची उभारणी याबाबतीतील 

उदासीनता ि त्यातून सांस्कृवतक जीिनाचा होणारा -हास याचंेच दशगन या कालखंडात होताना आर्ढळते.  

      या प्रश्ापैकी बरेचसे प्रश् १९९० नंतरच्या कादबंऱ्यातून आललेे आहते. रंगनाथ पठारे, राजन गिस, विश्वास पाटील याचंे 

कादबंरीलखेन पिूीच्या कादबंऱ्यापेक्षा िगेळे झाल्याचे वदसते. प्रस्ततु लेखांमध्ये ग्रामीण कादबंरीतील बदलते िास्ति प्रावतवनधीक 

कादबंऱ्यांच्या आधारे मांडले आह.े  
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      राजन गिस यांच्या ‘तणकट’ या कादबंरीमध्य ेबदललेल्या ग्रामव्यिस्थेचे वचत्रण येते. कादबंरीमध्ये बाळासाहबे शेडबाळे 

भ्रिाचार करतो. खेड्यातील जातीव्यिस्था, सध्याच्या दरूवचत्रिाणीिरील मावलकातनू स्त्री-परुुषातील अनैवतकतचेे होणारे दशगन याचे 

प्रवतवबंब या कादबंरीत असनू संसारी स्त्री  परुुषातील वििाहबाह्य सबंधाचे वचत्रण यात येते.  

     खेड्यात सदु्धा मानितलेा लागललेा सरंुुग  खेड्याचे होणारे विकृतीकरण, खेड्याचे झाललेे दृश्य अदृश्य स्िरूपातील 

शहरीकरण, दवलत तरुणाचंे िेगिगेळ्या संघटना बांधणे आवण ितगमानपत्रात प्रवसद्धी वमळिणे. 'संघवटत व्हा’ चा मळू हते ूबाजलूा 

पडल्याचचे वचत्रण येते.  

    सदानंद दशेमखु यांच्या 'तहान' आवण 'बारोमास' मधनू बदलत्या ग्रामजीिनातील अनेक संदभग आले आहते. खेड्याचे 

बदलते रूप दाखविताना 'तहान' मध्ये सारंगपरूचे जनुं गाि आवण निगाि असे दोन भाग केले आहते. नव्या गािात स्टेट ब केंची 

शाखा, परु्ढे त्या मागागिर पटे्रोल पपं ,हॉटेल,धाबे,पानपट््टया गािात ितगमानपत्र,टीव्ही, रेवडओ इत्यादी माध्यमातून दशे परदशेातल्या 

बातम्या कळतात. तरुण वपर्ढी नव्या व्यिसायात आह.े ितगमानपत्राची एजन्सी घेणे, एसटीडी बूथ चालिणे याचे दशगन घडते. दोन 

वपर््ढयातील संघषागत झाललेी िार्ढ बबन शेिाळे आवण राघोजी शेिाळे यांच्या संिादातून जाणिते.  

    ‘बारोमास' मधनू शेती असनूही शतेकरी कुटंुबांना जगण्यासाठी यातायात कशी करािी लागते? याचे वचत्रण 

आधवुनकीकरण आवण जागवतकीकरण या पाश्वगभमूीिर महत्िपणूग ठरते. शेतकऱ्यांच्या नव्या वपर्ढीचे वचत्रण करताना कादबंरीतील 

एकनाथ वशक्षण, नोकरी- व्यिसाय या चक्रात अडकलेला आह.े शेतकऱ्याचंी निी वपर्ढी शेती सोडून उच्च वशक्षण घेताना 

आर्ढळते. पण शेतीपासनू ती वपर्ढी दरू जात आह.े शेतीकडे धंदा म्हणनू  पाहण्यास ही वपर्ढी नकार दते. यातील मध ुशेती 

करण्यापेक्षा वमत्रांच्या संगतीने झटपट श्रीमंत होण्याचा मागग शोधतो. पारंपररक व्यिसायाने ग्रामीण संस्कृतीपासनू पणूगपणे र्ारकत 

घेतललेी आर्ढळते. नव्या तरुण वपर्ढीला शहरीकरणाचे आकषगण मध ूआवण अलकाच्या रूपाने पाहाियास वमळते. शेतकऱ्यांच्या 

मलुी, सनुा शहरात राहण्याचे स्िप्न बघतात. 

       एकविसाव्या शतकाच्या प्रारंभीच्या िषागत आपल्या कादबंरी लेखनाला प्रारंभ केललेे कोल्हापरू पररसरातले ग्रामीण 

कादबंरीकार कृष्णात खोत यानंी 'गािठाण’ आवण ‘रौंदाळा', ‘झड-वझंबड’, ‘धळूमाती’,  ‘ररंगाण’ या कादबं-या वलवहल्या 

आहते. ‘गािठाण' मध्य ेग्रामीण पररसरातील पारंपररक िणगन असले तरी काही प्रसंग मात्र बदलत्या िास्तिाबद्दल सागंतात. 

आत्तापयतं शेतकरी गाई, म्हशैींना गाभण घालिण्यासाठी पाडा, रेडा यांचा िापर करीत पण 'गािठाण' मधील त्या डोंगरातील 

खेड्यात सदु्धा आता र्ढोरािरचा डॉक्टर येतो. आवण इजेंक्शन दऊेन र्ढोराला गाभ घालितो याचे वचत्र येते. 

     कृष्णात खोतांच्या कादबंऱ्यातील बदललेल्या ग्रामीण िास्तिाबद्दल रंगनाथ पठारे म्हणतात,’ “गािठाण’मध्ये जे नाही  

ते सारं ‘रौंदाळा’ मध्य ेआह.े ‘गािठाण' मधल्या बारक्या गािातले शेतकरी एकमेकांना धरून राहणारे एकमेकांच्या अडीनडीला 

उभ ेराहणारे आहते. शेतकरी सदु्धा एकमेकांच्या सखुद:ुखात अंतकरणापासनू सहभागी होताना  वदसतो. याउलट ‘रौंदाळा’मध्य े

गािठाणाचाच रौंदाळा झाल्याचं आपल्याला वदसतं. गािठाणमधलचं परु्ढचं बदलेल राजकारणग्रस्त गाि आपल्याला या दसुऱ्या 

कादबंरी वदसतं.”. 

         ‘रौंदाळा’मध्य ेमात्र बदललेला कालखंड बऱ्याच प्रसंगातून िाचकांसमोर उभा केला आह.े राजकारणग्रस्त गाि असंच या 

गािचे िणगन करता येईल. कारण प्रत्येक जण कोणत्या ना कोणत्या वनवमत्ताने राजकारणाच्या जंजाळात सापडतो. वतथे घराघरात 
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राजकारण वशरललेे वदसते. तरुणवपर्ढी अवधक सवक्रय होताना आर्ढळते. ग्रामपचंायत, बँक, सोसायटी वनिडणकू यात लोक 

उत्साहान ेभाग घेऊन डाि प्रवतडाि खेळतात. एका परु्ढाऱ्याचंी सोसायटी म्हटल्यािर दसुरा परु्ढारी लगचे सोसायटी कार्ढतो. गाि 

तसं लहान पण सोसायटी संस्था मात्र दोन-दोन, तीन- तीन असे वचत्र आज ग्रामीण भागात आर्ढळते. या घाणेरड्या  स्िाथी 

राजकारणामळेु खेळण्यात सदु्धा माणसुकी हरित चालली की काय? असा प्रश् वनमागण होतो. 

  ‘धळूमाती’ या कादबंरीमध्ये खेड्यात शबदाला मान असतो पण काळ बदलला तसा शबदािरचा विश्वास संपत चालला 

याबद्दलचा प्रसंग कुळ आवण जमीन मालक यांच्यामधील  कादबंरीकाराने रेखाटला आह.े एकमेकाबद्दलच्या उपकाराची जाण न 

ठेिणे, अविश्वास दाखिणे, हव्याशी ितृ्तीमळेु जिळची नाती तोडणे त्यामळेु संिेदनशील माणसाला होणारा त्रास दादाच्या वनवमत्ताने 

कादबंरीत वचवत्रत झाला आह.े  

        ‘चैत' या कादबंरीमध्ये गािचा चतै साजरा करताना त्यािर जागवतकीकरणाचा प्रभाि पडल्याचे जाणिते. पिूी चतैाला 

पायी येणारी माणसं आता मोटरसायकल, कार घेऊन येतात. जत्रेत जावहरातींचे वडवजटल बोडग पाहायला वमळतात. जत्रेच्या 

वनवमत्ताने तरुणांच्यातील िार्ढलेल्या व्यसनाधीनतचेे  वचत्रण येते . कादबंरीतील जनकच्या म्हणण्याप्रमाणे जनु्या काळात चतै वठक 

होता पण आता तो काळ रावहललेा नव्हता.  

 

• द्दनष्कर्ष : 
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मानवसकतेिर कसा होतो ह्याचे भान ह ेकादबंरीकार आणनू दतेात.  
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Antimicrobial activity of aq. and alcoholic extract of Terminalia catappa L. 

drug resistant bacteria isolated from a clinical sample causing Urinary Tract 

Infection (UTI) 
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Abstract: Drug Resistance might be a threat in future and for the same reported cases. To find a 

solution for the same in Urinary tract causing drug resistant bacteria various samples of the plant 

Terminalia catappa were used against these pathogenic drug resistant Urinary Tract Infection 

(UTI) Causing bacteria.   

Keywords:  Drug resistance, Urinary Tract Infection (UTI), antimicrobial resistance 

 

Introduction: 

Antibiotic resistance is rising to dangerously high levels in all parts of the world and it’s 

accelerated by the misuse and overuse of antibiotics. In developing countries like India, 

recent hospital and some survey-based data showed increase in number of antimicrobial 

resistance Infectious diseases have become a major cause of morbidity and mortality 

worldwide [1]. Where antibiotics can be used for human or animal use without a 

prescription, which makes emergence and spread of resistance, is made fast and worse. 

Similarly, in some countries due to lack of the standard treatment guidelines, antibiotics 

are often over-prescribed by health workers and veterinarians and over-used by the public. 

In developing countries where sanitation is still poor, unprescribed antibiotics used for the 

reduce the morbidity and mortality caused by food-borne and other poverty-related 

infections [2]. Now a days Urinary tract infection remains a common and important 

bacterial infection among adults especially in females. Urinary tract infection (UTI) is 

most common infectious disease after respiratory tract infection in hospital practices. 

Although UTIs occur in all age groups including men and women, clinical studies suggest 

that the overall prevalence of UTI is higher in women. [3]. Although, Escherichia coli 

have been reported as the commonest isolate causing UTI, few authors have reported 

changing patterns in the prevalence of uropathogens [4].Escherichia coli are the single 

most important organism causing urinary infection. Increasing antimicrobial resistance 

among E. coli. strains circulating in community populations are an important issue 

relevant to antimicrobial strategies for treatment of urinary infection [5]. Various plant 

chemicals which are useful to control infection and until the advent of antibiotics were 
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only the remedies available. Plants are rich in a wide variety of secondary metabolites 

such as tannins, terpenoids, alkaloids & flavonoids which have been found in vitro to have 

antimicrobial properties. Terminalia species are widely distributed in the southern Asia, 

Himalayas, Madagascar, Australia, and the tropical and subtropical regions of Africa. 

Terminalia plants in southern Asia have been intensively studied phytochemically due to 

their wide usage in Asian (India, Tibetan, and Chinese) traditional medicine systems. 

Tropical almond, botanically equated as Terminalia catappa L. is a large spreading tree so 

far, 39 Terminalia species have been investigated for their phytochemical constituents, 

which resulted in the identification of terpenes, tannins, flavonoids, lignans and simple 

phenols, amongst others. Pharmacological studies suggest that they have exhibited 

activity on liver and kidney protection, antibacterial, anti-inflammatory, anticancer, have 

displayed a positive effect on immune regulation, cardiovascular disease and diabetes, and 

acceleration of wound healing [6]. In India the kernel oil extracted from Terminalia 

catappa L. isused medicinally as an alternative source of oil for true almond oil. 

Colombians employ the oil as a pectoral emulsion. It is also taken to relieve abdominal 

inflammation [7]. 

In the present study, attempts were made to evaluate the antimicrobial activity of 

aqueous extract of different parts of this plant against drug resistant bacterial and fungal 

species using disc diffusion and agar well diffusion methods. In the present study, various 

plant parts like fruits, flower, stem, leaf, seed cover have been screened for the 

antimicrobial activity by using various solvent extraction methods against bacterial and 

fungal species using various techniques. 

 

1. Materials and Methods 

 

 Materials 

 Equipment and Apparatus 

Apparatuses and equipment used in this study were shown in Table3-1. 

Table(4-1):The general equipment used in the present work 

 

Equipment 

Autoclave Oven 

Centrifuge Laminar flow cabinet 
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Incubator Deep freezer 

Electrical balance Sterilized cotton swabs 

Water bath Conical flasks 

Light microscope Disposable syringes 

Refrigerator Test tubes 

Micro centrifuge Disposable petri-dishes 

Hotplate Eppendorff cooling centrifuge 

Vortex mixer Distillator 

Chemical materials:  

All chemicals that used in the present work are illustrated inTable3-2 

 

Table (4-2):Chemical compounds used in the present work. 

 

Chemical 
Manufacturing 

company 
Origin 

Ethanol(96%) 
HiMedia (India) 

Crystal violet HiMedia (India) 

Iodin HiMedia (India) 

Barium chloride HiMedia (India) 
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Hydrochloric acid HiMedia (India) 

Ethidium bromide HiMedia (India) 

Glycerol(C3H8O3) HiMedia (India) 

Sodium chloride HiMedia (India) 

chloroform HiMedia (India) 

Phenol HiMedia (India) 

Kovacsreagent HiMedia (India) 

Agarose HiMedia (India) 

Gramstain HiMedia (India) 

 Culturemedia 

Table(4-3):culture media used in the current study. 

 

Culture media Manufacturing company origin 

MacConkey agar HiMedia (India) 

Muller Hinton agar HiMedia (India) 

Nutrient broth HiMedia (India) 

Eosin methylene blue agar HiMedia (India) 
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 Plant material: 

The various parts of plants of Terminalia catappa Linn. were collected from 

Mangalwarpeth, Kolhapur, Maharashtra, India during October 2019. 

 

 Methods 

 

 Study Area 

This study was conducted in Department of Microbiology Aster Aadhar Hospital, 

Kolhapur District. Geographically, Kolhapur District is located in the south west 

Maharashtra state, in India . 

 

4.2.2 Study Design 

This study was designed for people who staffers from UTI from January - 2020 to 

March - 2020. Both out and in patients presenting or highly suspicious of having UTI 

werescreenedinthestudy.Patientwithahistoryofantibioticadministrationinthe 

Last two weeks and any female who was in their menstruation period were excluded 

from the study. After taking sample from each patient, questionnaires with both open 

ended questions such as age and closed ended questions with categorical values such as 

gender were administered. Then midstream urine (MSU) samples were collected from 

the patients. 

 

 Sample Collection 

In the studywe collected 101 samples fromdifferent age group and categorybyClean 

Catch Midstream collection method where patients were asking to clean the 

periurethral area, (i.e., tip of pennies, labial folds and valva) carefully with washing 

soap and water or mild detergent, then rinsed warm water to remove detergent. The 

first portion of voided urine is discarded and the sub sequent midstream urine is 

collected directly into sterile wide mouth container and then it will used fortesting.The 

urine sample has to be fresh its mean that the patient has to take thesample as fast as 

possible for testing and if any delay of more than 1-2 hours is unavoidable, one of the 

following methods of storage can be used 'like refrigerate the specimen at 4oC, or using 

of commercially available urine transport tube containing boric acid, glycerol -sodium 

formate. After collecting the sample each and every 

containerwillbeprovidedwiththepatientname,gender, andagetopreventconfusion in the 

samples. 
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 Sample Processing 

After the sample reach the laboratory the sample was monitored by routine urine 

examination like microscopic examination to make sure that the person has Urinary 

tractinfection. The mere presence of bacteria in urine does not indicate urinary tract 

infection the person has to have a count of 105 or more organism per millilitre to 

indicate the disease, there are two methods of microscopic examination one is wet 

mount which is used to observe pus cells, RBCs, epithelial cells and crystals. Ten or 

more pus cells per mm3 of undiluted urine is an indication of significant bacteria. The 

other method is Gram staining of the sample, if the smear shows 1 or 2 bacteria per 2- 3 

microscopic field of un-centrifuged urine or 5 bacteria per oil immersion field of 

centrifuged deposit, it will be considered as significant bacteria. Beside microscopic 

examination there are other methods like Chemical and Enzymatic methods for 

indicating Urinary tract infection. 

 

 Isolation of pathogenic bacteria from urine sample: 

To isolate a single colony the collected sample were streaked directly on 

MacConky agar and blood agar, and then incubated at 37ºC for 24 hours. 

 

3.2.5.1IdentificationofBacteria 

Following methods were applied for identification of bacteria. 

 

a) Cultural characteristics 

Initially different morphological shape and and colony characters color of 

Klebsiella pneumoniae colonies was appeared on media, large, pink color and very 

mucoid with lactose -fermenting on MacConkey agar(Figure.1). 

Along with Klebsiella pneumoniae, E.coli and proteus species are found on 

Macconkeys agar showing the pale white and pink coloured colony respectively. 

b) Microscopic Examination 

The samples were examined microscopically by taking a smear from the 

growing colonies on the culture media, and it was monitored for the Gram staining to 

observe the shapes, arrangement and Gram natures of the isolated bacterial cells. 

 

 Antiobiotic sensitivity test 

Antibiotic sensitivity test was performed on the clinical sample from a Urinary Tract 
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Infection patient to check it‟s resistance against antibiotics like chloramphenicol, 

erythromycin, fusidic acid, methicillin, novobiocin, penicillin-g, streptomycin & 

tetracyclin by using Antibiotic Susceptibility Octodisc (HiMedia)G-X-plus is an inert 

flat circular ring having 8 discs of 6 mm diameter on its projections. These discs are 

coated with antibiotics that aid antibiotic susceptibility testing of Gram positive 

organisms. Antibacterial activity was carried out by using Mueller Hinton agar and was 

autoclaved at 15 lbs. pressure for 20 minutes and cooled to room temperature.The 

cooled media was poured on to sterile petriplate and allowed for solidification. The 

plates with media were spread with the respective clinical sample suspension usinga 

spreader.Sterile octodisc was kept on thesurface of theagar medium byusing sterile 

forceps. The plates were incubated at 37°C for 24 hours. After incubation period,the 

diameter of thezoneformedaroundtheantibioticdiscswere measured and expressed in 

mm. 

(Table4-4)Octodiscofhighmediacontainingantibioticsatdifferentconcentrations 

 

 

Antibiotics 

 

Concentration 

Chloramphenicol(C) 25mcg 

Erythromycin(E) 5mcg 

Fusidicacid(Fc) 10mcg 

Methicillin(M) 10mcg 

Novobiocin(Nv) 5mcg 

Penicillin-G(P) 1unit 

Streptomycin(S) 10mcg 

Tetracyclin(T) 25mcg 

 

 

 Collection and authentication of plant materials 

Selected plant parts such as fruit, flower, stem, leaves, seed and cover of Terminalia 
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catappa Linn. For the proposed study were collected from in and around Kolhapur, 

Maharashtra, India. Medicinally useful parts of the plants were studied in both fresh 

and dried conditions as per the standard textual methods. 

 

 Preparation of the extract 

Powdered samples of fruit, flower, stem, leaf, cover and seed of T. catappa L. were 

used for the preparation of aqueous extracts. Plant powder (50 mg) was taken with 99% 

ethanol and kept 24 hours(overnight)forextraction. Then, it was filtered using Whatman 

filter paper. Then, sterile filtration was carried out using sterile syringe & the extract 

was used for the assessment of antimicrobial activity. 

  

 Phytochemical Screening: 

Powdered samples of fruit, flower, stem, leaf, cover and seed of T. catappa L. were 

used for the preparation of aqueous extracts. Plant powder (50 mg) was taken with 99% 

ethanol and kept 24 hours (overnight) for extraction. Then, it was filtered using 

Whatman filter paper. Then, sterile filtration was carried out using sterile syringe & the 

extract was used for the analysis of phytochemicals 

• Steroid 

1ml extract was dissolved in 10 ml of chloroform & equal volume ofconcentrated 

H2SO4 acid was added from the side of test tube .The upper layer turns redand 

H2SO4 layer showed yellow with green fluorescence .This indicates the presenceof 

steroid. 

• Saponin 

5 ml extract was mixed with 20 ml of distilled water then agitated in graduated 

cylinder for 15 min formation of foam indicates Saponin. 

• Coumarin 

3 ml of 10% NaOH was added to 2 ml of aqueous extract formation of yellow 

colour indicates coumarins. 

• Emodin: 

2mlof NH4OHand 3 ml of benzenewasaddedtoextractappearanceof redcolour 

indicates presence of emodins. 

• Alkaloids 

A quantity (3 ml) of concentrated extract was taken into a test tube and 1 ml HCl 
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was added the mixture was heated gently for 20 min cooled and filter, the filtrate 

was used for following test. I) Wagner test: Filtrate was treated with Wagner‟s 

reagent; formation of brown reddish precipitate indicates presence of alkaloids. ii. 

Hager‟s test: Filtrate was treated with Hager‟s reagent, presence of alkaloids 

confirmed by the yellow colored precipitate. 

• Phenol 

Ferric Chloride test: Test extract were treated with 4 drops of Alcoholic FeCl3 

solution. Formation of bluish black colour indicate the presence of Phenol. 

 

 Disc preparation: 

6mm (diameter) discs were prepared from Whatman filter paper. The discs were 

sterilised by autoclaving at 121 C. After sterilization the discs were impregnated with 

different filtrate test samples. 

 

 Micro-organisms: 

Bacterial species like Bacillus subtilis, Staphylococus aureus, Salmonella species, 

Pseudomonas aeruginosa and fungal species like Candida albicans were selected for 

antimicrobial efficacy studies. The bacterial isolates were first cultured on nutrient 

agarslantsand incubatedat37°Cfor24 hours whilethefungus Candidaalbicans was cultured on 

potato dextrose agar/ MGYP media for 37°C for 78 hours 

 

 Antibacterial activity by agar well diffusion assay 

The media was sterilised by autoclaving at 121°C& after sterilisation the media was 

poured onto sterile petri plates. After pouring the plates were spread with the respective 

organisms and the plates were kept at 37°C for 24 hours. 

 

 

Method: 

Antibacterial activity was carried out by standard method. Mueller Hinton agar was 

prepared and autoclaved at 15 lbs. pressure for 29 minutes and cooled to room 

temperature. The cooled media was poured on to sterile Petri plates and allowed for 

solidification. The plates with media were spread with the respective bacterial 

suspensions using a spreader. Wells were bored with the help of a sterile borer in the 

agar medium. Each well was labelled with the help of a marker and the filtrate was 

filled in the respective well. (E.g., Fruit, flower, stem, leaf, etc.) Each plate containing 4 



 

238 
 

samples and Ethanol as a control. The plates were incubated at 37°C for 24 hours. After 

incubation period, the diameter of the zone formed around the wells were measured and 

expressed in mm. In the present study antibacterial activity of aqueous extracts of fruit, 

flower, stem, leaf, seed of Terminalia catappa L. was evaluated against 

microorganisms like gram positive bacteria like Bacillus cereus, Staphylococcus aureus 

& Gram negative bacteria like, Salmonella typhi &Pseudomonas aeruginosa. 

2. Results and discussion: 

 Sample structure: 

For study of microorganisms induced illness of UTI amongst 101 patients their 

urine samples were collected and screened for the isolation. It was observed fromtable 

1. Overallsample there is a 59.09 % of females were suffered fromsymptomsof UTI 

and remaining were male. 

As urethra and perineum are normally colonized, specimens of urine are 

frequently contaminated with normal flora from urethra and perineum. There isseveral 

methods for preventing contamination of urine sample and these methods are 

(Suprapubic Aspiration, Catheterization and Clean-Catch Midstream Collection).We 

used Clean Catch Midstream collection method in the study,it considers one of most 

convenient and most commonly used method for urine collection, 

(Table5-1).Distributionofpatientsonthebasisofgender,ageandmedicalhistory. 

 

Gender Total 

Male Female 

 

24 45 65 

 

 

Age 

Below30 Above30 

 

24 Male Female Male Female 

10 30* 25 35 
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Isolation and identification of the microorganisms on the basis of 

morphological, biochemical and microscopic examination: 

Isolated microbial colonies from urine sample were monitored for the identification 

using different parameters like morphological including colony characters and Gram 

staining (Figure 1)and biochemical tests (Table 2) including Vitek-2 identification and 

sensitivity system (Forbes, 2007). It was observed that isolated microorganism is gram 

negative microorganism. Figure 5-1: Colony characters; isolated colonies appears pink 

color and very mucoid with lactose -fermenting on MacConkey and Gram-negative 

short rods 

 Antimicrobial Susceptibility testing for isolated microorganism 

Antibiotic susceptibility test of the test organism isolated from the clinical samples of 

Urinary Tract Infection shows resistance against number of antibiotics (Table 2) such 

as penicillin-g, aminoglycoside such as gentamycin, kanamycin, streptomycinand 

cephalosporinswhichstatesthat theorganism causinginfectionishighlydrug resistant 

whereas, zone of inhibition was only observed against tetracycline. 

(Tableno5-2)Antiobioticsensitivitytestoftheclinicallyisolatedsample 

 

 

Antibiotics 

 

Zoneofinhibition(mm) 

Chloramphenicol(C) - 

Erythromycin(E) - 

Fusidicacid(Fc) - 

Methicilin(M) - 

Novobiocin(Nv) - 

Penicilin-G(P) - 

Streptomycin(S) - 

Tetracyclin(T) 15mm 
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Antibioticmodeofactionisasfollows; 

 

1) Erythromycin(C37H67NO13): 

Erythromycin is a broad spectrum antibiotic. It binds to the 50S ribosomal 

subunit of bacteria and prevents bacterial protein synthesis by binding to the 

enzyme peptidyltransferase. 

2) Fusidicacid(C31H48O6): 

Fusidic acid is a steroid antibiotic extracted from Fusidum coccineum which is 

also involved in protein synthesis inhibition. 

3) Methicillin(C17H20N2O6S): 

Methicillin is a semisynthetic type of antibiotic. It is a narrow spectrum 

antibiotic which is a derivative of Penicillin antibiotic with bactericidal and β 

lactamase resistant activity. It prevents cross linking of peptidoglycan and 

inhibits cell wall synthesis. 

4) Penicillin-G(C16H18N2O4S): 

 

It is a broad spectrum antibiotic consisting of β lactam ring which interferes 

with the cross linkage of peptidoglycan and inhibits cell wall synthesis. 

5) Streptomycin(C21H31N7O12): 

 

It is a broad spectrum antibiotic, an aminoglycoside antibiotic derived from 

Streptomyces griseus. It irreversibly binds to 16S rRNA and S12 protein of 

bacterial 30S ribosomal subunit and interferes in the protein synthesis. 

6) Tetracycline(C22H24N2O8): 

 

It is a semisynthetic, broad spectrum napthacene antibiotic isolated from 

Streptomyces aurofaciens. It bind to 30S ribosomal subunit and interferes with 

the binding of amino acyl tRNA to mRNA ribosome complex and inhibits 

protein synthesis. 

7) Tigecycline (C29H39N5O8): Tigecycline is used to treat certain serious bacterial 

infections when other antibiotics maynot work. It is related to a class of drugs 

known as tetracycline antibiotics.It worksbystoppingthe growth ofbacteria. This 

drugbinds to the 30s ribosomal subunit of bacteria and blocks entry of amino 

acyl transfer RNA into the A site of the ribosomes it has 5 time more efficiency 

than tetracycline. 

5. 4 Phytochemical analysis 

https://pubchem.ncbi.nlm.nih.gov/#query%3DC29H39N5O8
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Preliminary phytochemical investigation of the ethanolic extract of fruits, flower, stem, 

leaf, seed cover of the plant Terminalia catappa Linn. Led to the presence of Saponin, 

Steroids, Coumarin, Alkaloids & Phenols, whereas Emodins were absent (Table no.2). 

On the basis of this data researcher can easily isolate particular metabolite from the 

various parts of plant quantitatively. 

(Table5-3)Phytochemicalanalysisofvariousplantpartsof Terminaliacatappa 

 

Linn.  

SR. 

 

 

 

1 

TESTS 

 

 

 

Steroid: 

RESULT 

 

 

 

Upper layer of the 

 

 

 

 

Fruit 

SAMPLES 

 

 

 

+ 

 1ml of extract+10ml Solution turns red and Flower - 

 Of aq.Chloroform+ H2SO4 shows yellow Stem + 

 Equal amount of Colour with Leaf - 

 concentratedH2SO4 fluorescence Seed + 

   Cover + 

2 Saponin(Foam test): Foam formation Fruit + 

 

 5ml of extract+20 ml 

distilled water was 

agitated in a graduated 

cylinder for 15 minutes 

 Flower - 

Stem - 

Leaf - 

 

Seed + 

 Cover + 

3 Coumarin: Yellow colour Fruit + 
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 3ml10%NaOH+2ml 

ofextract 

 Flower + 

 Stem + 

   Leaf + 

   Seed - 

   Cover + 

4 Emodins: Red colour Fruit - 

 3mlBenzene+1ml NH4OH + 

1 ml of 

extract 

 Flower - 

 Stem - 

 Leaf - 

   Seed - 

   Cover - 

5 Alkaloids: Brown precipitate 

formed 

Fruit + 

 3 ml of extract + 1 ml 

HClmixandheatfor20 

minutes. Then cool & 

filtertheextract. 

Flower + 

 WAGNER‟STEST:-  Stem + 

 1mlfiltrate+1ml 

Wagner‟s reagent 

 Leaf - 

 Seed + 

   Cover + 

6 Phenol: Bluishblackcolour Fruit - 
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 FERRICCHLORIDE  Flower - 

 
TEST:- 

   

1 ml of extract treated 

with4dropsofalcoholic 

ferricchloridesolution 

 Stem + 

 Leaf - 

 Seed - 

  Cover - 

 

 

5.5Antimicrobialactivityagainstknownbacteria: 

 

(Table5-4): Antibacterialactivityofaqueousextractsofdifferentpartsof T.catappa L 

 

SR.NO. Bacteria Control 

 

(Ethanol) 

Zoneofinhibition(inmm)50 

 

µg 

   
Flower Fruit Stem Leaf 

1 Bacilluscereus Nozone 14 11 16 12 

2 Staphylococcus 

aureus 

15 15 16 16 15 

3 Salmonellatyphi Nozone 17 8 20 11 

4 Pseudomonas 

aeruginosa 

Nozone 16 11 20 15 

 

 

Ethanolicextractofstemproducedmaximuminhibitionzoneof20mmfor 
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Salmonellatyphi&Pseudomonasaeruginosaamongthetestedorganisms.The 

ethanolicextractofstemwasfoundtobemorepotentincontrollingthegrowthof 

gram negative bacteria. The fruits extract produced maximum inhibition zone against 

Staphylococcus aureus (16 mm) when compared to stem, fruit extract was found to be 

effectiveagainstgrampositiveorganisms.Fromthedataoftheresultsobtained,itwas evident 

that the extracts of test drugs produced dose dependent bacteriostatic activity. 

Maximum zone of inhibition was obtained at a concentration of 50 µg/ml concentration 

of the extract. Among the test drugs, all the parts of the plant shows effectiveness 

against gram positive as well as gram negative organisms. 

Protection against infectious diseases is considered as the primary function of 

the immune system. A well-functioning immune system resists harmful invasions of 

pathogens through its innate and adaptive arms of immune responses. In 

immunocompromised conditions, herbal supplements can be used as adjuvants to 

enhance the function of the immune system. In this way, herbal drugs which show 

promising antimicrobial activity can be considered as immune enhancers. Hence in the 

present study, antimicrobial activity of the selected plant drugs was evaluated against 

some bacterial and fungal pathogens. 

5.6 Antimicrobial activity of extract against isolated pathogenic bacteria. 

Antibacterial activity of the plant Terminalia catappa Linn. also studied against 

isolated bacteria from clinical sample of Urinary tract infection. After investigation it 

was observed that the maximum zone of inhibition was seen at 50µl of ethanolic 

extract (Table 4) of cover which is 28mm and minimum zone at the same concentration 

which is 12mm respectively. At 80µl(table5)concentration of the ethanolic extracts of 

different parts of Terminaliacatappa Linn. Maximum zone of inhibition is observed by 

fruit i.e. 20mm and minimum zone of inhibition by seed i.e. 10 mm. This means at low 

concentration (50µl) of each ethanolic extract of various parts of Terminalia catappa 

Linn. maximum zones of inhibition was observed and at higher concentration (80µl) of 

ethanolic extracts of various parts of the plant shows minimum zones. 

 

 

(Table5-5)AntibacterialactivityofaqueousextractsofdifferentpartsofT.catappa 

L.onbacteriaisolatedfromclinicalsampleofUrinaryTractInfectionbydisc diffusion method (50 

µl). 

 

SR.NO Samples Zone of inhibition in mm(50µl) 
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1 Fruit 13 

2 Flower No zone 

3 Stem 12 

4 Leaf 23 

5 Seed 19 

6 Cover 28 

7 Ethanol Nozone 

(Table5-6)Antibacterialactivityofaqueousextractsofdifferentpartsof T.catappaL. on 

bacteria isolated from clinical sample of Urinary Tract Infection by disc diffusion 

method (80 µl) 

 

 

SR.NO Samples Zone of inhibition in mm(80µl) 

 

1 

 

Fruit 

 

20 

2 Flower Nozone 

3 Stem 11 

4 Leaf 14 
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5 Seed 10 

6 Cover No zone 

7 Ethanol No zone 

5. Summary and Conclusion: 

 

This project report gives information regarding microorganisms causing urinary 

tract infections. Further, extraction and analysis of phytochemicals were done from 

T. catappa and then used against these microorganisms to overcome the antibiotic 

resistance problem. 

It was observed that the extract of this plant showed good impact on normal lab 

isolates as well as pathogens isolated from clinical urine samples of UTI 

patients.Thephytochemicalextractshowedprominentantimicrobialactivityagainst 

isolated pathogenic bacteria. The plant contains phenols, alkaloids, emodins, 

coumarins, saponin, and steroids from its various parts. However, further studies are 

needed to explore pharmacological properties of Terminalia catappa L for its 

potential in preventing UTI causing pathogenesis. Overall, this study revealed the 

usefulness of medicinal plant Terminalia catappa L to control UTI infections caused 

by pathogenic microorganisms. 
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Introduction: 

Maharashtra is one of the advanced states in the country as far as industries are 

concerned. Similarly, Kolhapur is also one of the developing districts of the state. According to 

the Census 2011 district Kolhapur has a total population of 38,76,001, comprising of 19,80,658 

males and 18,95,343 females constituting 3.4 per cent of state’s population spread over 2.5 per 

cent of its area. The proportion of urban population to total population for Kolhapur district 

increased from 29.81 per cent in 2001 to 31.75 per cent in 2011 Census. Nearly 32 per cent 

population living in urban areas. This indicates a bottom level of urbanization in the district. 

Because of there were agricultural dominant. 

 The level of urbanization is a good indicator of level of development and also provides 

the base for analyzing the quality of life in spatial perspective. In this paper an attempt has been 

made to examine the levels of urbanization and development as well as to look into hierarchy of 

towns and its impact of urban centres on their peripheries. The entire study is based on primary 

and secondary data. Data is mainly derived from the District Census Handbook of Kolhapur and 

field work. Hierarchy of towns is calculated from rank size Rule method.  

Objectives: 

1. To look into distribution and growth of urban population in Kolhapur district. 

2. To measure the Hierarchical distribution towns in Kolhapur district. 

3. To Calculate Primacy index of town in Kolhapur District. 

Data Base and Methodology:  

 The present study is mainly based on the primary and secondary data. Data is mainly 

derived from the district census handbook of Kolhapur 1991 and 2001. Development indicators 

data computed from 1991 and 2001 census handbook of Kolhapur district and 2013 data are 

collected from field work. To masseurs the Hierarchical distribution of towns by population size 

class method and to calculate Primacy index. Apart from the statistical techniques, various 

cartographic techniques have been employed to construct the maps, graphs and diagrams to 

understand the spatial patterns and processes in distribution and development of towns. 

Study Area:  

 Kolhapur district is situated in the extreme southern part of Maharashtra State. It lies 

between 15o 43' and 17o 17' north latitudes and 73o 40' and 74o 42' east longitudes. It is 

surrounded by Sangli district to the north, Karnataka State to the east and south and Ratnagiri 
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and Sindhudurg districts to the west. The Sahyadri ranges to the west and Varna river to the 

north form the natural boundaries.  

 
The district has an area of 7,685.00 sq. km.; population of 3,876,001 persons as per 

Census 2011. While the area of the district accounts for 2.5 percent of the total area of the State. 

The headquarters of the district is at Kolhapur, a city with a population of 549283 as per 

provisional population 2011 Census. Kolhapur was the capital of the former Kolhapur State, a 

premier State of the Deccan and was also the seat of the Residency for Deccan States. It derives 

its importance from its past political associations and its present position as a great commercial, 

religious, cultural and educational centre. It is well connected both by road as well as by rail. 

Distribution and Growth of Urban Population in Kolhapur District 1991 – 2001. 

 According to census 2001 the district Kolhapur has a total population of 3523162 

comprising of 1807470 males and 1715692 female constituting 3.6 per cent of states population 

spread over 2.5 per cent of its area. Among the 12 tehsil of the district Karvir tehsil is most 

populous and Bavda tehsil the least. 

Table No: 1 

Decadal Change in Population of Tehsil by Residence, 1991-2001 
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Sr. No Tehsil Decadal 

Variation 

1991 - 2001 

1991 Urban 

Population in 

% 

2001 Urban 

Population in 

% 

1 Shahuwadi 5.1 3.3 3.1 

2 Panhala 16.3 1.4 1.4 

3 Hatkanangale 39.2 44.3 50.0 

4 Shirol 17.8 17.7 17.9 

5 Karvir 31.1 56.7 60.5 

6 Bavda 0.0 0.0 0.0 

7 Radhanagari 0.0 0.0 0.0 

8 Kagal 17.3 13.2 13.3 

9 Bhudargad 0.0 0.0 0.0 

10 Ajra 0.0 0.0 12.2 

11 Gadhinglaj 13.3 11.3 11.7 

12 Chandgad 0.0 0.0 0.0 

Total Kolhapur Dist. 33.5 26.3 29.8 

Source: Kolhapur District censes Handbook 2001. 

In Kolhapur district out of the total population 70.2 per cent are residing in rural areas 

and remaining 29.8 per cent in urban areas. The proportion of urban to total population for 

Kolhapur district increased from 26.3 percent in 1991 to 29.8 per cent in 2001 census. Nearly 30 

per cent population living in urban areas. This indicates a very low level of urbanization in the 

district. It is observed that only Shahuwadi tehsil has shown decrease in proportion of urban 

population (3.3 per cent in 1991 to 3.1 per cent in 2001) 5 tehsil viz., Hatkanangale 44.3% to 

50.00%, Shirol 17.7 % to 17.9 %, Karvir 56.7 % to 60.5 %, Kagal 13.2% to 13.3% & Gadhinglaj 

11.3% to 11.7% in 1991 to 2001 have shown increase in proportion of urban population. Bavda, 

Radhanagari, Bhudargad & Chandgad tehsil did not have areas & remaining one tehsil Ajra new 

census Town created after 1991 census. 

 In urban areas Hatkanangale tehsil has the highest growth rate (39.2 per cent) because of 

two census towns newly form after 1991 census. Shahuwadi tehsil has shown the lowest growth 

rate (5.1 per cent) out of 12 tehsil only Hatkanangale tehsil (39.2 per cent) has registered growth 

rate above the district average while 6 tehsil Shahuwadi (5.1 per cent) Panhala (16.3 per cent) 

Shirol (17.8 per cent), Karvir (31.1 per cent), Kagal (17.3 per cent) & Gadhinglaj (13.3 per cent) 

falls below the district urban average 4 tehsil recorded nil urban areas. 

Hierarchy of Town’s In Kolhapur District  

 In India hierarchy of places as recognized in the census of population is popular. In 

Kolhapur  District above the features of primacy are reflected in the uneven development of 

different segments of the urban hierarch from below table it is observed that the proportion of 

population in towns of Kolhapur District  above 1,00,000 large town categories has increased 



253 
 

from 63.49 % in 1951 to 71.48 %  in 2001. On other hand share of population has declined from 

27.15 % in 1931 to 2.56 % in 2001. The decrease in the share of population of towns less than 

10000 reflects the absence of a vibrant urban system associated with the rapid increase of 

settlement joining the rank of towns and is a pointer to the lack of economic diversification at the 

lower level of the urban hierarchy. 

Table No: 2  

Population Size Class Distribution of Towns in Kolhapur District 

 

Year 

Class of Town 

I (> 

100000) 

II (50000-

99999) 

III (20000-

49000) 

IV (10000-

19999) 

V (5000-

9999) 

VI (< 

5000) 

1931 0.00 61.82 0.00 11.03 20.97 6.18 

1941 0.00 62.00 0.00 12.38 20.71 4.91 

1951 63.49 0.00 12.72 0.00 22.26 1.53 

1961 60.90 16.56 0.00 13.97 6.64 1.92 

1971 58.84 19.93 0.00 16.07 3.62 1.53 

1981 76.26 0.00 8.73 12.44 1.38 1.19 

1991 78.95 0.00 12.46 6.45 1.76 0.38 

2001 71.48 0.00 20.50 5.46 2.23 0.33 

Source: Kolhapur District Censes Handbook. 

Primacy of Kolhapur within Kolhapur District: 

  In the all states of Northern India show absence of primacy. While the larger states like 

West Bengal, Karnataka, Maharashtra, Tamil Nadu, Andhra Pradesh and newly formed states of 

Jharkhand, Uttaranchal and Chhatisgarh show tendency for primacy. The efficiency of urban 

system in any country, state or district is largely dependent upon the distribution of size and 

spacing of the urban centers. It determines whether the urbanization process is uniform 

throughout the region or centralized. 

In Maharashtra pattern of urbanization has been mainly large city oriented. When 

considered within Kolhapur district, there is not another centre which has able to go near 

Kolhapur in terms of population growth or even its economic development. The Index of 

Primacy for the study area has been calculated. It is found from the respective Census data of 

each year that in the study area the second largest urban centre, after Kolhapur, has been 

Ichalkaranji. 

 
 

Table No: 3  

Primacy Index of Kolhapur City upon Kolhapur district. 
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Year Index of Primacy 

 1931 5.61 

1941 5.01 

1951 4.99 

1961 3.68 

1971 2.95 

1981 2.55 

1991 1.89 

2001 1.91 

Source: District censes handbook 2001. 

The calculation shows that in respective four decades the level of primacy of Kolkata has 

been decreasing. There are several factors responsible for the growth of primacy: strong 

centralized Government, economic factors, industrial agglomeration, migration and efficiency of 

modern transport, of these factors chief two which led to the Kolhapur classic primacy are spread 

of migration. Kolhapur did not originate primarily as a response to the need of the surrounding 

rural areas, smaller towns and cities, but it was mainly a product of the administrative and 

economic needs of the Empire of Rajarshri Chhtrapti Shahu Maharaj in Karveer which was in a 

sense Kolhapur multifaceted hinterland and domain of influence. 

Conclusion: 

 In Kolhapur district there are 12 tehsil out of this 2 tehsil viz. Karvir (56.7% & 60.5%) 

and Hatkanangale (44.3% & 50%) tehsil having more than district average (26.3% & 29.8%) of 

urban population in 1991 and 2011 respectively. It is clearly indicated that in few pocket of 

district urban population have been concentrated. More than 55% of population concentrated in I 

class (< 100000 Population) Towns. Kolhapur Municipal Corporation is a primate city within 

District according to 1931 to 2011. 

Reference: 

1. Kolhapur District Census Handbook 1991 and 2001. 

2. Khullar (2007):  “India A Comprehensive Geography”, Kalyani Publication, Ludhiana, 

p.p. 414 – 419. 
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INTRODUCTION  

Land use/cover is a key factor in controlling climate change, meteorological conditions 

and air quality forecast. One of the main obstacles facing environmentalists is the change in 

land use and cover. It not only affects the watershed's hydrological response and carbon pool, 

but it also sets off a series of events that worsen every aspect of human life, including increased 

flooding, increased soil erosion, increased reservoir sedimentation, altered rainfall patterns, 

decreased rainfall, etc. Modern approaches to managing natural resources and tracking 

environmental change now heavily emphasize changes in land use and land cover. For the 

management and planning of natural resources, maps of land use and land cover are essential. 

These land use/cover codes offer a uniform framework for classifying different types of land 

units. 

SIGNIFICANCE OF RESEARCH  

Shirol Tehsil land use land cover and change detection analysis will aid in identifying 

and comprehending the changes that have occurred in the area over time. This data can be used 

to make decisions about land use planning and management. The findings of this study will 

help to inform decisions about land use planning and management, as well as protect our 

environment. A significant contribution to our understanding of land use change. If the study 

discovers a significant increase in the amount of urban development in the area, it could be 

used to argue for the need to invest in infrastructure such as roads, schools, and hospitals. Make 

future development and conservation plans. A government agency could use the data to identify 

areas for residential growth and agricultural land reduction. 

OBJECTIVE 

➢ To Study the Identification of land use land cover in Shirol Tehsil. 

➢ To Study the change detection analysis of case study Shirol tehsil. 

STUDY AREA 

Shirol Tehsil is situated in Maharashtra's Kolhapur District. The study area is situated 

in Maharashtra's southern region. Shirol is located at India country in the Districts place 

category with the GPS coordinates of 16° 44' 9.6144'' N and 74° 36' 14.8248'' E. Shirol Tehsil 

has a total area of 503 km2, of which 34.87 km2 is urban and 468.52 km2 is rural. Shirol Tehsil 

has a total population of 3, 91,015 people, of which 70,882 live in urban areas and 3, 20,133 

reside in rural areas. The population density in Shirol Tehsil is 776.8 people per square km. In 
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recent years, the Shirol Tehsil has experienced significant urbanization and industrialization, 

particularly along the National Highway 4 (NH4) that passes through the region. This has led 

to converting agricultural land and forested areas into urban areas and industrial estates. 

METHODOLOGY  

Methodology is one of the most important parts of any research work. The present study 

has integrated data from different sources and used different methods and approaches to 

analyse the long-term land use land cover changes in the Shirol tehsil. Grid-based classification 

was applied as a new approach for the image classification purpose. Varieties of software’s 

were employed in the present study following the different requirements of the work. The 

ERDAS (Earth Resources Data Analysis System) Imagine was used for image processing, 

masking and classification. Meanwhile, ArcGIS was employed for database development, 

spatial data analysis, producing thematic maps. 

In this study we downloaded two satellite images from the USGS website 

(http://glovis.usgs.gov) covering the 20-year time frame from 2001 to 2021. The ETM + 

satellite data with 30m spatial resolution with four spectral band was used to create LULC map. 

First, we download satellite data of Shirol tehsil for 2001 and 2021.Then using ArcGIS layer 

stack this satellite image and Mosaic was created to cover the whole area then composite into 

Shirol tehsil. After that using ERDAS software we do supervised classification of those image 

and prepare Land Use/Land cover map of Shirol tehsil. Elevation data for DEM, collected from 

internet (USGS site) which was used to create slop, hill shade, aspect, and contour map. 

Landsat ETM+ satellite data were used to generate land use and land cover map for 2001 and 

2021 and Landsat 7 satellite images taken from the USGS website. • SRTM DEM image from 

USGS. The following Landsat data is used to create a land use/land cover map. 

LAND USE LAND COVER 

Land use is the actual use of the land by its human inhabitants. Land use is the purpose 

of human activity on the land. It is usually but not always related to the land cover. Land use 

may at times be based on property boundaries but the actual use of the land will not necessarily 

correspond to land ownership. Land use is the way in which, and the purposes for which, human 

beings employ the land and its resources: for example, farming, mining, or lumbering. Land 

cover describes the physical state of the land surface: as in cropland, mountains, or forests. The 

term land cover originally referred to the kind and state of vegetation (such as forest or grass 

cover), but it has broadened in subsequent usage to include human structures such as buildings 

or pavement and other aspects of the natural environment, such as soil type, biodiversity, and 

surface and groundwater. 

Land cover is the physical material at the surface of the earth. Land covers include 

grass, asphalt, trees, bare ground, water, etc. There are two primary methods for capturing 

information on land cover: field survey and thorough analysis of remotely sensed imagery. 

Land cover is distinct from land use despite the two terms often being used interchangeably. 

Land use is a description of how people utilize the land and socio-economic activity - urban 

and agricultural land uses are two of the most commonly recognized high-level classes of use. 
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At any one point or place, there may be multiple and alternate land uses, the specification of 

which may have a political dimension. 

 

 

 

 

LAND USE LAND COVER 2021 LAND USE LAND COVER 2001 
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CONCLUSION 

The land use and land cover of Shirol tehsil in Kolhapur district were compared in 2001 

and 2021. The rise in residential area could be attributed to population growth and urbanization. 

The map depicts the detection of change in the area of various land classes in a Shirol tehsil 

from 2001 to 2021. During the 20 years, the tehsil's proportion of total area increased by 12.2%.  

Residential areas increased by 179.5 percent during this period.  The total area of water 

increased by 221.67 hectares or 26.7%. Agriculture decreased by 3251.7 hectares (9.9%), while 

barren land decreased by 7593.37 hectares (65.8%). Climate change may be to blame for the 

increase in water body area. The decrease in agricultural land area could be attributed to a shift 

to more intensive farming methods or the conversion of agricultural land to other uses, such as 

residential or commercial development. The reduction in barren land area could be attributed 

to reforestation or other land reclamation efforts. 

The analysis of Shirol Tehsil land use patterns between 2001 and 2021 reveals several 

significant changes. Water bodies have expanded slightly, indicating potential changes in water 

resources and hydrological conditions in the region. The agricultural land has shrunk, implying 

potential changes in agricultural practices, land conversion, or land management strategies. 

Shirol Tehsil's residential area has grown significantly, indicating rapid urbanization and 

population growth. Barren land has decreased, indicating the possibility of land development 

or conversion of previously barren areas to other land use categories. Population growth, 

economic development, and climate change are all likely causes of changes in land use and 

land cover. Population growth has increased land demand, resulting in the conversion of 

agricultural land to residential and commercial use. Economic development has also increased 

demand for land, as businesses have expanded and new industries have emerged. Climate 

change has also contributed to changes in land use and land cover by increasing the frequency 

and intensity of extreme weather events such as floods and droughts. The findings indicate that 

the land use landscape in Shirol Tehsil has changed over the last two decades. These land use 

changes could be influenced by urbanization, population growth, and changes in agricultural 

practices. A more detailed analysis that takes into account other factors such as industrial 

development, infrastructure projects, and environmental policies, on the other hand, would 

provide a more comprehensive understanding of the underlying causes. 
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भरडधान्य आरोग्यदायी अन्न 

 

सई स. पाटील, डॉ. उर्मिला एस.खोत  

वििेकानंद कॉलेज, कोल्हापरू  (स्िायत्त) 

 

    गोषवारा  - 

भरडधान्य काही दशकापंिूी आपल्याकडील आहाराचा मखु्य भाग होती. परंतु पॉवलश धान्यामळेु ती रोजच्या 

आहारातनू वदसेनाशी झाली. अस्सल भरण पोषण करणारी ही भरडधान्य वततकीच महत्त्िाची आहते त्यामळेु अशा भरडधान्यांना 

महत्त्ि वमळाि ेआवण जागवतक पातळीिर त्याचंा िापर िाढािा म्हणनू भारताने पढुाकार घेतला. भरड धान्य म्हणज ेलहान बीज 

असलेल्या तणृिगीय वपकांचा एक अत्यंत िैविध्यपणूण गट. साधारणता भरड धान्य ही आकारान ेबारीक गोलाकार तसेच 

खाण्यासाठी जशीच्या तशी िापरता यतेात या धान्याला विशेष प्रकारची शदु्धता वकंिा कोणतीही विशेष प्रविया करािी लागत 

नाही. भरडधान्य ह ेश्री अन्न म्हणनूही ओळखले जाते.  भरडधान्याबाबतची जागरूकता  अभ्यासाकररता   प्रत्यक्ष भेटीद्वारे ि 

अनुसचूी द्वारे मावहती घतेली यामध्ये ते घेत असलेल्या भरडधान्या विषयीची मावहती जसे त्यांना भरड धान्य म्हणज ेकोणती 

धान्य आहते याबद्दल मावहती आह ेका? त्यातील पोषक घटकांविषयी मावहती आह ेका? याविषयीची मावहती संकवलत केली 

यािरून असे लक्षात आले बहुताशंी लोक ज्िारी या धान्याचा जास्त िापर करतात बाजरी नाचणी िरी यासारख्या भरड धान्यांचा 

िापर कधीतरीच करतात. तसेच त्यांना त्यातील पोषक घटकांविषयी मावहती जाणनू घेण्याची इच्छा आह.े 

मखु्य शब्द - भरडधान्य, पोषक घटक, श्रीअन्न  

 

---------------------------------------------------------------------------------------------------------------- 

 

• प्रस्तावना :   

बदलत्या जीिनशैलीमळेु  तारुण्यातच आता विविध आजारांना सामोरे जाि ेलागत आह.े या पार्श्णभमूीिर यंदाचे िषण २०२३ -

२०२४  ह े“आंतरराष्ट्रीय भरडधान्य िषण” म्हणनू घोवषत केले आह.े भरड धान्यांना वनरोगी धान्य म्हटले जाते. साधारणता भरड 

धान्य ही आकाराने बारीक गोलाकार तसेच खाण्यासाठी जशीच्या तशी िापरता येतात त्याला विशेष प्रविया करण्याची गरज 

नसते. 

      “बारीक दाणेदार रचना असलेल्या तणृधान्यानंा भरडधान्य असे म्हणतात“ ज्िारी बाजरी नाचणी िरी राळे गोदरा ही 

भरडधान्य म्हणनू ओळखली जातात. त्यापैकी ज्िारी आवण बाजरी ही साधारणतः आकाराने मोठी असलेली धान्य असनू 

त्यांनात्यापीकी “ग्रेटर वमलटे’’ तर आकाराने बारीक असललेी नाचणी, िरी, राळा, कोद्रा, प्रोसो ही सिण “मायनर वमलेट वकंिा 

बारीक धान्य‘’ म्हणनू ओळखली जातात.  

भारतीय पद्धतीच्या आहारात भरड धान्यांचा िापर केला जातो पण तो रोजचा नसतो आहारात जास्त करून गव्हाचा िापर केला 

जातो त्यामळेु  ग्लटेुन इटंरन्स म्हणजेच गहू न पचणे या विकाराने गंभीर रूप घेतले आह ेअशा लोकांसाठी भरडधान्य ही उपयकु्त 

ठरतात रोजच्या आहारात भरड धान्याचंा िापर केला पावहजे. 

भरडधान्यांमध्ये भरपरू प्रमाणात जीिनसत्ि,े खवनज ेआवण फायबर असते त्यामळेु त्यांचा आहारात भरपरू िापर केला 

पावहजे अलीकडच्या काळात हृदयरोग आवण मधमुेहाच ेरुग्ण िाढत आहते अशा रुग्णांसाठी वकंबहनुा ह ेआजार  उद्भि ूनय े
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म्हणनू ही धान्य ेउपयकु्त आहते फायबरचे प्रमाण अवधक प्रमाणात असल्याने मळूव्याध, बद्धकोष्ठता वकंिा पोटाचे विकार उद्भित 

नाहीत. 

• भरड धान्यातील पौर्िक गुणधमि :  

१. भरडधान्य ह ेग्लटेुन फ्री आह.े 

२. भरड धान्य ही आम्लता वनमाणण न करणारी आहते. 

३. भरड धान्याच्या सेिनाने रक्तातील शकण रा वकंिा  साखरेच्या प्रमाणात घट होते त्यामळेु मधमुेही व्यक्तींना उपयकु्त. 

४. भरड धान्याच्या सेिनाने कोलेस्रॉल कमी होण्यास मदत होते त्यामळेु हृदयविकार  आवण रक्तिावहन्यांशी संबंवधत रोग 

टळतात. 

५. भरडधान्यांमध्ये ततंुमय पदार्ण वकंिा फायबर भरपरू प्रमाणात आह ेत्यामळेु पचनाचा कालािधी िाढतो. 

६. ही धान्य आपल्या मोठ्या आतड्यात ओलािा वनमाणण करतात यामळेु बद्धकोष्ठता होण्यापासनू आपली सटुका होते.  

• संशोधनाचे उर्िि :  

1.  लोकानंा भरड धान्यातील पोषक घटकांविषयी मावहती करून दणेे. 

2.  लोकानंी आहारात भरडधान्याचा िापर करािा म्हणनू जागतृी वनमाणण करण.े  

 

• मार्ितीचे संकलन  आर्ण र्वशे्लषण :  

प्रार्वमक स्िरूपाची सांवख्यकीय मावहती प्रश्नािली,  अनुसचूी ि क्षेत्रभटे यांच्या माध्यमातून घतेली त्यासाठी  ४०  

कुटंुबाचा सि े केला ि ते आहारात घेत असलेल्या भरड धान्य विषयी मावहती संकवलत केली. 

दयु्यमस्िरूपाची सावंख्यकीय मावहती संदभण गं्रर्,  इटंरनेट साकेंवतक स्र्ळे, दवैनक ितृ्तपत्रे, मावसके याचं्या माध्यमातनू 

घेतली. 

संकवलत केलेल्या मावहतीचे व्यिवस्र्त मांडणी करून तके्त,  स्तंभालेख, यांच्या साह्याने विशे्लषण केले.  

 

• र्वशे्लषण :  

     प्रस्तुत अभ्यास विषयांमध्ये संकवलत केलेल्या मावहतीच्या उद्दशेानुसार विभागणी करून त्याचे विशे्लषण करण्यात आले.  

                    २०२३ - २०२४ आंतरराष्ट्रीय भरडधान्य वषि  

 

 

 

 

 

 
                               आकृती िमांक १ 
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आकृती िमांक १ नुसार २०२३ - २०२४ आंतरराष्ट्रीय भरडधान्य िषण ह े८० % लोकांना  माहीत नाही तर २० % लोकानंा 

माहीत आह.े  

                         भरड धान्यार्वषयी मार्िती  

 

 

 

 

 
                              आकृती िमांक २ 

 

 

 

आकृती िमांक २ नुसार  सिेक्षणात असे आढळून आले की भरड धान्या विषयी ५०%  लोकानंा मावहती आह ेतर ५०% 

लोकांना मावहती नाही.   

                         

आिारात भरड धान्यांचा वापर 

 

 

 

 

 

 
                           आकृती िमांक ३ 

 

 

 

 

आकृती िमांक ३ नुसार दनैंवदन आहारात भरड धान्यांपैकी  ज्िारीचा  िापर  ७० % लोक करतात, बाजरीचा िापर २०% 

लोक करतात, इतर भरडधान्य म्हणजे  नाचणी िरी  इत्यादींचा िापर १०% लोक करतात. 

   
भरडधान्यातील पोषक घटकांर्वषयीची मार्िती 
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आकृती िमांक ४   

आकृती िमांक ४ नुसार सिेक्षणात असे आढळून आले की ७०% लोकांना पोषक घटकांविषयी मावहती नाही तर ३०% 

लोकांना मावहती आह.े    

 

• र्नष्ट्कषि :  

१. ८० टक्के लोकांना  २०२३ -२०२४ह ेिषण आंतरराष्ट्रीय भरडधान्य िषण आह ेह ेमाहीत नाही. 

२. ५० टक्के लोकांना भरड धान्य विषयी मावहती नाही. 

३. लोकांच्या दनैंवदन आहारात जास्त करून ज्िारी या भरड धान्याचा िापर केला जातो  

४. लोकांना भरड धान्यातील पोषक घटकांविषयी शास्त्रशदु्ध मावहती नाही पण ती त्यानंा जाणनू घेण्याची इच्छा आह े 

• संदभि ग्रंथ  
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Abstract: 

This research paper on tax planning provides an overview of various tax planning strategies 

and tools that can help individuals and businesses minimize their tax liabilities while 

maximizing their savings and cash flow. The paper highlights the importance of a balanced 

approach to tax planning that integrates both short-term tax savings and long-term financial 

planning considerations. It also discusses potential limitations and trade-offs associated with 

tax planning, such as the dynamic nature of tax laws and regulations and the risk of excessive 

focus on tax planning at the expense of other financial management opportunities. The paper 

concludes by emphasizing the need for regular review and adaptation of tax planning strategies, 

seeking professional guidance and collaboration, and considering the potential impact of tax 

strategies on different financial scenarios. 

Key words: Tax planning strategies, Tax deductions and credits, Tax planning tools, Tax 

implications. 

--------------------------------------------------------------------------------------------------------------- 

Introduction: 

Tax planning is a crucial aspect of financial management for individuals and businesses. 

It involves utilizing various strategies and tools to minimize tax liabilities while ensuring 

compliance with tax laws and regulations. One of the most famous tax planning tools is the use 

of tax deductions and credits. Tax deductions and credits are widely used to reduce taxable 

income and lower overall tax obligations. Tax deductions are expenses that can be subtracted 

from taxable income, such as mortgage interest, business expenses, and charitable 

contributions. On the other hand, tax credits are direct reductions of the actual tax liability, such 

as the child tax credit or energy efficiency credits. Pros: One of the pros of utilizing tax 

deductions and credits is that they can significantly reduce taxable income, resulting in lower 

tax obligations. This can lead to higher savings and increased cash flow for individuals and 

businesses. Effective tax planning is essential for individuals and businesses to maximize their 

savings and cash flow. By implementing various strategies and utilizing tax deductions and 

credits, it is possible to minimize tax liabilities while remaining compliant with tax laws and 

regulations. In addition to deductions and credits, there are numerous other tax planning tools 

and techniques that can be employed to achieve optimal financial outcomes. In this analysis, 

we will explore a range of tax planning strategies and their potential impacts on overall 

financial management. In addition to utilizing tax deductions and credits, there are various 

other tax planning strategies that individuals and businesses can employ to optimize their 

financial management.  

Objectives: 

1.To explore the various tax planning tools and techniques available to individuals and 

businesses  
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2. To examine the potential limitations and trade-offs associated with tax planning strategies,  

 

In addition to tax deductions and credits, there are several other tax planning tools and 

techniques that individuals and businesses can employ to achieve optimal financial outcomes. 

These include: 

Tax planning involves using various strategies and tools to minimize tax liabilities within the 

legal framework. In India, individuals and businesses have several tools and techniques at their 

disposal for effective tax planning. Here are some commonly used ones: 

For Individuals: 

1. Tax-saving investments: Utilize instruments like Public Provident Fund (PPF), 

Equity-linked Savings Schemes (ELSS), National Pension System (NPS), and tax-

saving Fixed Deposits to claim deductions under Section 80C. 

2. Health Insurance: Avail deductions under Section 80D for premiums paid towards 

health insurance for self, family, or parents. 

3. Home Loan Interest: Claim deductions under Section 24 for interest payments on a 

home loan. 

4. Donations: Deductions under Section 80G for donations to specified charitable 

organizations. 

5. HRA and LTA: Employees can avail exemptions on House Rent Allowance (HRA) 

and Leave Travel Allowance (LTA) by providing relevant bills and proof. 

6. Income Splitting: If possible, distribute income among family members in lower tax 

brackets. 

7. Tax-Free Allowances: Utilize components like LTA, medical allowances, etc., which 

are tax-free up to a certain limit. 

For Businesses: 

1. Tax Deductions: Claim deductions on various expenses incurred for business purposes, 

like employee salaries, rent, utilities, depreciation, etc. 

2. Tax Credits: Utilize Input Tax Credits (ITC) under GST for taxes paid on inputs. 

3. Capital Expenditure: Depreciation benefits can be availed on assets purchased for 

business use. 

4. Transfer Pricing: Businesses dealing with related parties should ensure that 

transactions are at arm’s length to avoid tax implications. 

5. R&D Tax Credits: Companies involved in research and development activities can 

claim tax benefits under Section 35(2AB). 

6. Tax Holidays: Some sectors or regions might enjoy tax holidays or reduced tax rates 

as per government policies to encourage investments. 

Common to Both: 

1. Tax Planning through Trusts: Establishing trusts for specific purposes can provide 

tax advantages. 

2. Tax Deferral Strategies: Postponing income or accelerating deductions in a manner 

that reduces the current tax burden. 

3. Structuring Investments: Choosing investment vehicles that offer tax advantages, 

such as tax-free bonds or long-term capital gains benefits on specific assets. 
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4. Compliance: Ensuring timely filing of returns, adhering to regulations, and keeping 

accurate records to avoid penalties and interest. 

Effective tax planning can provide several benefits for individuals and businesses in terms of 

savings and cash flow. Here are some of the key benefits: 

1. Lower Tax Obligations: 

 By utilizing various tax planning strategies and tools, individuals and businesses can reduce 

their tax liabilities, resulting in lower tax obligations. This reduction in tax obligations leads to 

higher savings and increased cash flow, which can be used for other financial goals such as 

investments, debt repayment, or emergency funds. 

2. Improved Financial Management: 

 Effective tax planning involves a comprehensive approach to financial management that takes 

into account both short-term tax savings and long-term financial planning considerations.By 

integrating tax planning into their overall financial management strategies, individuals and 

businesses can make informed decisions that align with their unique financial goals and 

aspirations, leading to improved financial outcomes. 

3. Increased Flexibility: 

 Effective tax planning can provide individuals and businesses with increased flexibility in 

terms of financial decision-making.By reducing tax obligations and increasing savings, 

individuals and businesses have more financial resources at their disposal, which can be used 

to pursue new opportunities or respond to unexpected financial challenges. 

4. Compliance with Tax Laws and Regulations: 

 Effective tax planning involves ensuring compliance with tax laws and regulations, which can 

help individuals and businesses avoid costly penalties and legal issues. 

Overall, effective tax planning can provide significant benefits for individuals and businesses 

in terms of savings and cash flow, improved financial management, increased flexibility, and 

compliance with tax laws and regulations  The potential limitations and trade-offs associated 

with tax planning strategies include: 

 

1. Long-Term Financial Planning vs. Short-Term Tax Savings: 

Tax planning strategies may prioritize short-term tax savings over long-term financial planning, 

potentially restricting liquidity and flexibility in the long run. 

2. Complexity and Compliance Burden: 

Implementing complex tax planning strategies can introduce a significant compliance burden, 

leading to increased administrative costs and potential risks of non-compliance. 

3. Uncertainty in Tax Policies: 

 Tax laws and regulations are subject to change, impacting the effectiveness of long-term tax 

planning strategies and adding unpredictability to their outcomes. 

4. Opportunity Cost: 

 Excessive focus on tax planning may lead to missed opportunities in other areas of financial 

management, potentially resulting in missed opportunities for long-term wealth creation and 

protection. 

These limitations and trade-offs highlight the need for a balanced approach to tax planning that 

integrates both short-term tax savings and long-term financial planning considerations  In order 

to address the limitations and potential drawbacks of tax planning strategies, it is important for 
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individuals and businesses to develop a balanced approach that integrates both short-term tax 

savings and long-term financial planning considerations. 

Integrated Financial and Tax Planning 

Integrated financial and tax planning involves aligning tax strategies with broader financial 

goals. This approach emphasizes the importance of not only reducing tax liabilities but also 

ensuring that tax decisions complement overall financial objectives. By taking a holistic view 

of financial and tax planning, individuals and businesses can avoid the pitfall of prioritizing 

immediate tax savings at the expense of long-term financial security. 

Regular Review and Adaptation 

Given the dynamic nature of tax laws and regulations, it is crucial for tax planning strategies 

to be regularly reviewed and adapted to accommodate changes in the tax environment. 

Individuals and businesses should stay informed about the latest developments in tax policies 

and adjust their tax planning strategies accordingly. By remaining proactive in monitoring tax 

laws, they can mitigate the risk of relying on outdated or ineffective tax strategies. 

Professional Guidance and Collaboration 

Navigating the complexities of tax planning often necessitates the expertise of tax 

professionals. Seeking professional guidance can provide individuals and businesses with a 

comprehensive understanding of the tax implications of various financial decisions. 

Collaboration with tax advisors, accountants, and financial planners can help ensure that tax 

planning efforts are aligned with broader financial objectives and are in compliance with 

current tax laws. 

 

Conclusion: 

Tax planning is a crucial aspect of overall financial management for both individuals and 

businesses. By utilizing the various tools and strategies discussed, such as tax-advantaged 

accounts, scenario analysis, asset allocation, sustainable tax compliance, and commonly used 

tax-saving instruments, taxpayers can effectively optimize their tax outcomes while 

safeguarding their long-term financial interests. It is essential to consider the dynamic nature 

of tax laws and regulations, as well as the potential impact of tax strategies on different financial 

scenarios, in order to make well-informed decisions that align with unique financial goals and 

aspirations. Ultimately, a balanced approach to tax planning that integrates these tools and 

strategies can contribute to long-term financial resilience and success. 
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कोरोना नंतरच्या शेअर माकेटमधील आर्थिक ग ंतवणूकीबाबतचे विचारमंथन 

 

डॉ. एस. आर.कट्टीमनी, 

सहाय्यक प्राध्यापक, इवतहास विभाग प्रमखु , 

वििेकानंद कॉलेज, कोल्हापरू (स्िायत्त) 

वििाजी विद्यापीठ संलवननत, महाराष्ट्र 

भ्रमणध्िनी -९८६००९०६८९  

 

घोषवारा : 

COVID-19 म्हणजेच कोरोना ह्या महाभयंकर रोगाने भारतालाच नव्ह ेतर जगाला आपल्या विळख्यात आणले 

आह.े कोरोनोमळेु सामावजक, राजकीय, धावमिक, आवथिक, सांस्कृवतक, शैक्षवणक ि आरोग्यविषयक बदल ि समस्या वनमािण 

झालेल्या आहते. कोविड 19 च्या पिूी नोटबंदी ि जीएसटी यामळेु झालेल्या आवथिक बदलानंी भारतीय अथिव्यिस्थेच्या 

िवृि दरामध्ये काही काळ अडसर वनमािण झाली होती. यात आणखीनच भर पडली ती म्हणजे कोरोना या महाभयानक अशा 

साथीच्या आजाराने. अगोदरच सििसामान्य भारतीय नागररकांच्या मनात  शेअर माकेट बद्दल भीतीचे ि संशयाचे िातािरण  

आह,े कोरोनामळेू यामध्ये आणखीनच  िाढ झाललेी आपल्याला वदसनू येते. प्रस्तुत िोधवनबंधाच्या माध्यमातनू गेल्या काही 

िर्ािच्या कोरोनाच्या पवहल्या, दसुयाि ि वतसऱ्या लाटेच्या िेळी भारतीय िेअर बाजारातील आवथिक गुंतिणकुीबाबतच्या 

मावहतीचे वििेचन केले आह.े  

कळीचे िब्द:  कोविड 19 , नोटबंदी , जीएसटी, अथिव्यिस्था , शेअर माकेट आवथिक गुतंिणकु ... 

---------------------------------------------------------------------------------------------------------------- 

ऐर्तहार्िक आर्थिक मंदी :  

कोरोनोमळेु वनमािण झाललेी आवथिक मंदी पाहता अशी मदंी भारतीय ि विदिेी शेअर माकेटसाठी निीन नाही. 

1929 मध्ये पवहल्या महायिुानतंर अमेररकेमध्ये वनमािण झालेली ि नंतर जगभर पसरललेी आवथिक महामंदी सिाांना पररवचत 

आह.े दसुऱ्या महायिुानेही आवथिक महामंदीचे सािट वनमािण केल.े शीतयिु, जागवतकीकरण, खाजगीकरण, उदारीकरण ि 

तेलाचे राजकारण या ि अशा अनेक प्रसंगािेळी  आंतरराष्ट्रीय ि भारतीय शेअर माकेटमध्ये अनेकदा चढ-उतार वनमािण  

झाल्याचे वदसनू येते.  याचबरोबर 2001 साली झालेल्या अमेररकेच्या न्ययूॉकि मधील िल्डि रेड सेंटर िरील हल्ल्यामळेु 

अनेकांच्या नोकऱ्या गेल्या ि आवथिक विपन्नािस्था वनमािण झाल्याचे आपणास विवदतच आह.े भारतामध्ये 2008 साली 

वनमािण झालेली आवथिक मंदी खपू मोठी होती. या आवथिक महामंदीचा फटका उद्योगजगासवहत सििसामान्य भारतीयांच्या 

सामावजक, राजकीय ि दनैवंदन जीिनािर पडल्याचे वदसनू आले. 

आर्थिक मंदीतील िामान्ांचे न किान: 

कोरोना िायरस च्या संक्रमणामळेु जागवतक शेअर माकेट मध्य ेमोठ्या प्रमाणािर घसरण झाली. गेल्या दोन िर्ाांमध्य े

िीस टक्कक्कयाहनू अवधक घसरण प्रत्येक दशेाच्या मखु्य इडेंक्कसमध्ये झाल्याच े वदसनू यतेे ज्याला भारतातील वनफ्टी ि सेंसेक्कस 

हदेखेील अपिाद नाहीत. कोरोना नंतर रविया ि यकेु्रन या दोन दिेामंधील यदु्धामळेु आंतरराष्ट्रीय राजकारण तापले ि वतसऱ्या 
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महायदु्धाच्या भीतीने पनु्हा कोरोना नतंर वस्थरस्थािर झाललेे माकेट मोठ्या अंिाने घसरत गलेे. परंतु काही मवहन्याच्या 

काळापयांत ि कोरोनाचे संकट संपल्यानंतर आंतरराष्ट्रीय िांतता प्रस्थावपत झाली आह.े प्रगती ह ेमानिाचे लक्षण आह.े प्रगती 

हा संसार जगाचा वनयम आह.े त्यानुसार जरी शेअर माकेटमध्ये आवथिक विपन्नािस्थेचे वचत्र काही काळ असले तरी ही वबकट 

अिस्था काही काळापरुतीच असते.  

ग ंतवणूकदारांनी का् करावे:  

गुंतिणकूदारानंी त्यांच्या गुतंिणकुीिर विश्वास ठेिािा. शेअर माकेट ह ेअनेकदा अंदाज ि भावकतांिर  चालत.े 

म्हणजेच ज्या गुंतिणकूदाराचंा अंदाज शेअर माकेटच्या अंदाजाप्रमाणे जळेुल त्याला नफा होईल. काही मवहन्यानंी ज्यािेळी 

बाजार सरुळीत होईल ि आवथिक विपन्नािस्था कमी  होत जाईल. त्यािेळी नेमक्कया कोणत्या कंपन्यांच्या शेअसिचे भाि 

िधारतील या गोष्टीचा अंदाज लािणे अिघड आह ेपरंतु ही िेळ गुतंिणकुीची आह.े पढुील तीन-चार िषाांनी या गुतंिणकुीच े

खपू चागंल े ररटन्सि म्हणजेच परताि े  गुतंिणकूदारांना वमळतील . त्यामळेु गुतंिणकूदारांनी चकुीच्या बातम्यांिर विश्वास न 

ठेिता स्ितः जिळ असलेल्या वशल्लक रकमचेी गुतंिणकू करािी. गुंतिणकूदारांनी वसप (SIP= Systematic 

Investment Plan) ि म्यचु्यअुल फंड या माध्यमातनू योग्यप्रकारे ठराविक अंतराने गुतंिणकू करािी, ज्याचा चांगला 

परतािा त्यांना पढुील काही काळातच वमळेल. माकेटचा बॉटम म्हणजेच तळ वकंिा खोली  कधीच कोणालाही समजली 

नाही. म्हणजेच माकेट ची वकंमत  वकती खाली जाऊन पनु्हा तेथनू िधारेल ह े कुणीही सांग ूशकत नाही. यािरील उपाय 

म्हणज ेठराविक काळाने  माकेटची घसरण होत असताना आपल्याजिळील वशल्लक रक्ककम योग्य त्या अभ्यासान्िये ि तकािने 

माकेटच्या सध्याच्या पररवस्थतीचे अिलोकन करून गुंतिणकू करािी जी नक्ककीच लाभदायक असेल. 

ग ंतवण कीि कोणती कंपनी चांगली : 

काही ब्लवूचप कंपन्या ज्यांच्या शअेसिचे भाि पत्त्याच्या बंगल्याप्रमाणे घसरताना माकेटने पावहल ेआहते. मग अशा 

जागवतक आवथिक संकटाच्या दरम्यान शेअर बाजार पणूिपणे कोसळत असताना कोणत्या कंपन्यांच्या शेअसिमध्ये गुंतिणकू 

करािी ि कोणत्या कंपनीचे शअेर चागंले ? ह्याचे उत्तर म्हणज े ज्या कंपनीच्या शेअसिच्या भािांची घसरण  माकेटच्या 

घसरणीच्या काळातही तलुननेे कमी होत आह.े ज्या कंपनीचे फंडामेंटल्स चांगले आहते ि मागील  2008 च्या  मंदीनंतर 

ज्या स्टॉक्कसनी चागंला  परतािा वदला आह े याची आकडेिारी पावहली तर गुंतिणकू  कोणत्या कंपनी च्या शेअसिमध्ये करािे 

याचा अंदाज येईल. 

पेनी स्टॉक्ि : 

सध्याच्या गुतंिणकुीसाठी पेनी स्टॉक्कस हा ही एक चागंला पयािय आह.े पेनी स्टॉक्कस म्हणज ेज्या कंपन्यांच्या शेअसि 

ची वकंमत दहा रुपय ेपेक्षाही कमी आह ेअसे िेअसि होय. बऱ्याच चागंल्या  कंपन्यांच्या शेअसिचे भाि सध्या कमी झालले े

आहते. काही कंपन्यांच्या शेअसिच्या वकमती एक रुपया पेक्षाही कमी म्हणज ेकाही पैशातं वमळतात. तेव्हा अशा पेनी स्टॉक्कस 

असणाऱ्या कंपन्यांच्या शेअसिमध्ये पैसे दहा-पंधरा िषािसाठी गुंतिल ेतर  त्याचा परतािा खपू चागंला वमळेल. पढुील एका 

सोप्या उदाहरणाद्वारे आपल्याला ही गोष्ट समजेल. पंधरा िषाांपिूी साखर सहा रुपय ेवकलोन ेवमळत होती. सध्या ती 36 रुपय े

इतक्कया वकमतीने वमळते कारण रुपया या चलनाची वकंमत िधारल्याने महागाई िाढल्याचे वचत्र वदसते. म्हणनूच आज जरी 

पेनी म्हणजचे कमी वकमतीच्या िाटणाऱ्या शेअसिमध्य ेआपण गुतंिणकू केली तरी भविष्ट्यात वतचा परतािा नक्ककीच चागंला 

वमळेल.  
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Sr. Company Name Earlier Price  Recent Price 

1 DIGJAM Ltd company 20 oct 2021 

20.90/- 

345/- 

2 Gita Renewable Energy 26 Nov. 2020 

6.60 

22 Oct 297/- 

3 Brightcom Group Limited 1 June 2021 

7.10/- 

3 Jan 2022 

206.20/- 

4 Reliance Infra 27 March 2020 

9.30/- 

14 Dec, 2021  

108.35 

5 Eicher Motors 

Company 

22 Sept 2006 

24.44/- 

15 Sept, 2017  

3200.80/- 

 

उपरोक्त काही कंपन्याचे पेंनी शेअसि असतानाच्या वकमती ि नंतर काही कालािधीनतंर त्याच ेिधारलेले भाि पाहता 

आपल्याला पनेी शेअसि च्या गुंतिणकुीच ेमहत्ि समजनू येते .  

 

इटं्राडे करणाऱ््ा टे्रडर िाठी काही र्टप्ि:- 

इरंाडे म्हणज ेदररोजच्या दररोज शेअसि विकत घेऊन त्याच वदिशी काही नफा वमळिनू ते विकणे होय. याला शेअर 

माकेटमध्ये रेडसि असे म्हणतात . जे दीघिकाळासाठी गुंतिणकू करत नाहीत. त्यांच्यासाठी हा काळ फायदा ि तोट्याचा 

म्हणजेच संवमश्र स्िरूपाचा आह.े कारण शेअर माकेट हा वझरो लमसम खेळ आह.े एकाचा तोटा झाला तरच दसुऱ्याचा 

फायदा होतो. लहान रेडसि नी या आवथिक घसरणीच्या च्या काळात खपू सािधानपिूिक रेड कराि.े बाजारातील एक लहानशी 

बातमी सिुा खपू मोठे  आवथिक नुकसान करू शकते. तेव्हा अशा या माकेटमधील अवनवित िातािरणामध्ये सािधानपिूिक 

रेड कराि.े 

िरकारची भूर्मका: 

सध्याच्या आवथिक घसरणीच्या काळात जागवतक आरोग्य संघटना, जागवतक बँक ि भारत सरकार जागवतक 

आवथिक वस्थतीमध्ये सधुारणा करण्यासाठी प्रयत्न करीत आह.े यासाठी लघउुद्योजक, लघउुद्योग, कुवटर उद्योग, हस्त उद्योग, 

शेतीिर आधाररत उद्योग, पशपूालन, आरोग्य सेिा ि पायाभतू उद्योगधंद्यांिर भारत सरकार विशेष भर दते आह.े यासाठी 

कें द्रीय अथिमंत्रयांकडून िेगिेगळे आवथिक पॅकेजेस जाहीर केले जात आहते. ज्याचंा वनवितच सकारात्मक बदल ि पररणाम 

नजीकच्या काळात अथिव्यिस्थेिर वदसनू येईल. अथिव्यिस्थेला उभारी दणे्यासाठी, बळकटी आणण्यासाठी रोजगार 

वनवमितीसाठी ि महागाई कमी करण्यासाठी सरकारने या आवथिक पॅकेजेस जाहीर केललेे आहते. प्रगती ह ेमानिाचे लक्षण 

मांनल्यास नजीकच्या काळात पनु्हा एकदा आवथिक महामंदीतनू जग ि भारत सािरेल. त्यामळेु शेअर माकेटसाठी हा काळ 

घसरणीचा असला तरी गुतंिणकूदारांसाठी ही एक सिुणिसंधी आह ेअसे मानािे. जो काळाची पािले ओळखनू योग्य त्या 

कंपन्यामंध्ये  गुतंिणकू करेल वनवितच त्याला भरघोस असा आवथिक लाभ नजीकच्या काळात होईल. 

कोरोना नंतरचे आर्थिक जग:  

भारताच्या ि जगातील इतर दशेाचं्या शेअर माकेटमधील राष्ट्रीय इडेंक्कसमध्ये झटपट होणारी मोठी घसरण ि िाढ 

यामळेु गुंतिणकूदाराचंा कल सोन ेि चांदी गुंतिणकुीमध्ये िाढललेा वदसनू येतो. कोरोना नंतर  उत्पादन प्रवक्रया पिूीसारखी 
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सरुळीत झाली आह.े परंतु यानतंर कोणत्या िस्तूंचे उत्पादन करणाऱ्या कंपन्याना चांगले वदिस येतील, याचे भाकीत करण े

अिघड आह.े कारण मध्यंतरीच्या काळात जगाने मोठ्या म्हणजेच बड्या दशेांना ि बलाढ्य सत्तानंा हतबल होताना पावहल े

आह.े  

तेव्हा सध्याच्या आवथिक महामंदीच्यानंतर पायाभतू उद्योग, कृषी उद्योग, पशपूालन, आरोग्य सेिा  दणेाऱ्या कंपन्या , 

हले्थ इन्शरुन्स कंपन्या , जीिनािश्यक िस्तूंचे उत्पादन करणाऱ्या कंपन्या ि औषधे बनिणाऱ्या कंपन्याचंी  भरभराट होईल. 

पयिटन ि इतर सेिा उद्योगानंा या आवथिक पडझडीचा थोडासा त्रास होल परंतू पनु्हा पररवस्थती पिूिपदािर येईल. 

वनष्ट्कर्ि : 

भारतीय लोकांची मानवसकता प्राचीन काळापासनूच सोने, चादंी, िेतजमीन वकिा घर /प्लॉट अिा भौवतक 

गोष्टीमध्ये गुंतिणकू करण्याकडे आह े .तसेच िेअर माकेट मध्य ेपैसे गुंतिणे म्हणज ेजगुार असल्याची मानवसकता बदलणे 

दखेील गरजेचे आह.े अिातच कोरोना या महाभयंकर रोगाने गुतंिणकूदारांच ेपैसे बुडिल्याचा भास वनमािण केला आह े . 

सध्याच्या रविया ि यकेु्रन यदु्धामळेुदखेील गुंतिणकूदाराना हिालवदल केले असल्याचे वचत्र आपणास पाहायला वमळते.  

भारतीय सििसामान्य गुंतिणकूदारांना कोरोनाव्हायरसचा प्रसार ि आंतरराष्ट्रीय यदु्धाची पररवस्थती यामळेु आवथिक 

िदृ्धी कमी होईल भीती आह.े तसेच सरकारचे धोरण दखेील ही घसरण थांबिण्यासाठी परेुशी ठरत नसल्याचे वचत्र आह.े परंत ु

या गोष्टीच्या प्रत्यतु्तराथि म्हणनू अमेररकेसह बऱ्याच दशेांमधील ि भारतातील मध्यिती बँकानंीही व्याजदरामंध्ये कपात केली 

आह.े यामळेु कजि घेणे स्िस्त झाले आह ेि अथिव्यिस्थेला चालना दणे्यास साठी सरकारने सििसामान्यांना उत्तवेजत केल े

आह.े थोडक्यात, शेअर माकेटच े विशे्लषक ि काही अथितज््ांच्या मत ेआणखी काही काळ िेअर माकेट ह ेअवस्थर राह ू

शकते. 

वनष्ट्कर्ािच्या रुपात ईतकेच म्हणणे रास्त ठरेल की  कोरोना काळात सेन्सेक्स हा  इडेंक्स  23 माचि 2020 रोजी 

3934 अंकांनी खाली कोसळून  त्याची वकंमत 33 मवहन्याच्या वनच्चाकाला म्हणजेच 32778 पयांत जाऊन पोहोचली. 

तसेच  वनफ्टी 50 या इडेंक्स ची वकंमत 1135 अंकानी कोसळून 7610 इतकी झाली.  ज्याने चार िर्ािच्या कमी 

वकमतीचा नीचांक मोडीत काढला.  7 जानेिारी, 2022 रोजी वनफ्टी 17812 तर सेन्सेक्सन े  61000 चा टप्पा पार 

केला. 5 जानेिारी, 2024 रोजी वनफ्टी आतापयांतचा सिाित जास्त उच्चाक मोडीत काढत 21710 रुपयािर तर सेन्सेक्स 

72112 रेड करत आह.े आंतरराष्ट्रीय घडामोडींमळेु पनु्हा माकेटन े मोठी भरारी घेतली आह.े यािरून आपल्याला हा 

वनष्ट्कर्ि काढता येईल की पिूीच ेआवथिक मंदीचे सािट संपल्यानंतर माकेट पनु्हा नव्याने भरारी घेत ि निे उच्चांक मोडीत 

गुंतिणकूदारानंा भरघोस फायदा करून दते आह े ि यापढुेही असेच नि े विक्रम मोडीत माकेट मधील गुतंिणकूीिर 

गुंतिणकूदार समाधानी असतील. 

थोडक्यात सागंायचे झाल्यास मानिजातीने आज पयांत अनेक वबकट प्रसंग अनुभिले आहते. आंतरराष्ट्रीय 

राजकारणामळेु ि अथिकरणामळेु अनेकदा शेअर माकेट न ेचढ-उताराचे प्रसंग अनुभिले आहते.  गुंतिणकूदाराचंा विचार 

करता गरज आह े ती आवथिक सकारात्मक विचारांच्या द्वारे गुंतिणकू करण्याची ि फंडामेंटली बळकट िेअसिमध्ये पैसे 

गुंतिण्याची ि योनय िेळी परतािा घेण्याची.  
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जाती संस्थेतील परिवततन एक समाजशास्त्रीय अभ्यास 

 

प्रा. एच व्ही चामे                                      

समाजशास्त्र विभाग प्रमखु 

वििेकानंद कॉलेज कोल्हापरू,(स्िायत्त) 

---------------------------------------------------------------------------------------------------------------- 

प्रस्तािना :- 

  

      भारतीय समाज हा विविध नटलेल्या समाज आह.े भारतामध्ये अनेक जाती,धमम, पंथ िेगिेगळ्या समदुायातील लोक एकत्र 

िास्तविक करत असताना आपल्याला वदसतात.रुढी, प्रथा, परंपरा याच्या चौकटीमध्ये जीिन जगणारे लोक  जगामध्य ेआपली 

एक िेगळी ओळख वनमामण केली आह.े भारतीय समाजाची संस्कृती ही जगातआदशम मानली जाते. भारत हा पारंपाररकतेला 

जपणारा विविधतेने नटललेा असा विशाल काय दशे आह ेज्या दशेांमध्ये परंपरा जपत प्रगती विकास याच्याकडे िाटचाल होत 

आह.े 

भारतीय समाजाची िाटचाल ही वसदू्ध संस्कृती पासनू मवुस्लम कालखंड विवटश कालखंड आवण आजचा या आधवुनक भारत या 

िेगिेगळ्या कालखंडामध्ये भारतीय समाजाची जडणघडण खपू िेगिेगळ्या पद्धतीने झालेले आपल्याला वदसनू येते. भारतीय 

समाज हा प्राचीन समाज म्हणनू ओळखला जातो ज्या समाजाचे संस्कृतीचे एक िेगळा अवस्तत्ि आह ेजे जगातील इतर संस्कृती 

पेक्षा भारताला िेगळं दाखितं.भारतीय लोकांिर जाती व्यिस्थे चा खपू मोठा प्रभाि आह.े मदन आवण मजुमुदार याच्या मत े"जात 

हा एक बंवदस्त िगम आह"े. जात ही जन्माने वमळते. त्यामळेु ती बदलता येत नाही.  म्हणनू डॉ. बाबासाहबे आंबेडकर म्हणतात. 

"जाता जात नाही त्याला जात असे म्हणतात" 

जाती व्यिस्थेत सोपान परंपरा होती. त्यात चार िणम िाह्मण. क्षवत्रय, िैश्य, आवण शदू्र या चार िणामत समाजाची विभागनी 

करण्यात आली होती. प्रत्येक िणामला काही अवधकार दणे्यात आले. इरािती किे च्या मत ेजात म्हणज ेएक विस्ताररत कुटंुब 

आह ेजात या शब्दाचा इगं्रजीत कास्ट असे म्हणतात .हा शब्द पतुुमगीज भाषतेील कास्टा या शब्दापासनू उदयास आला आह े

.याचा अथम  शदु्धता असा आह े.काही अभ्यासक म्हणतात की जात हा शब्द जत या संस्कृत शब्दापासनू उदयास आला आह.े 

याचा अथम जन्म घेणे असा आह ेम्हणज ेजन्मापासनू वमळणारा समोर असा याचा अथम घेतला जातो 

 

संशोधन पध्दती :-  

प्रस्तुत संशोधनासाठी वितीय तथ्य संकलनाच्या साधनाचंा िापर केला आह.े  

 

संशोधनाच ेउद्देश :- 

   1)जाती व्यिस्थेच्या पररितमनाची कारणे जाणनू घेणे. 

   2)जाती व्यिस्था ि व्यक्ती स्िातंत्र्य परस्पर संबंध अभ्यासन.े 

   3)जाती व्यिस्था ि समाज विकास याचा अभ्यास करणे. 
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   4) जाती व्यिस्था ि सामावजक बंधने याचा अभ्यास करणे. 

 

गहृीतके :- 

    1) जाती मळेु समाज बंवदस्त झाला आह.े 

    2)   जाती व्यिस्थामळेु समाज पररितमनाला अडथळा वनमामण झाला आह.े 

    3) जाती व्यिस्थामळेू समाजात विषमता वनमामण झाली आह.े 

    4)जाती व्यिस्थने लोकशाहीला अडथळा वनमामण केला आह.े 

 

जाती व्यिस्थेतील पररितमन :- 

 व्यवसाययक परिवततन :- 

पिूी आपल्या जातीने ठरिनू वदलेलाच व्यिसाय करािा असे वनयम होते. आपला व्यिसाय सोडून दसुरा व्यिसाय करण्याच े

स्िातंत्र्य नव्हते. त्यामळेु लोकाचंे जीिन चाकोरी बंद झाले होते. पण आज कोणताही व्यिसावयक पररितमन जातीने ठरिनू वदलेला 

व्यिसाय करायला पावहजे हा जो वनयम होता त्यामळेु व्यक्तीला आपल्या आिडीनुसार आपल्यातील कलागणुांना िाि दतेा यते 

नव्हते त्यामळेु व्यवक्तमत्त्ि विकासाला अडथळा वनमामण झाला होता एखाद्या कवनष्ठ जातीतील मलुगा कतुमत्िान असला तरी त्याला 

आपल्याच जातीचा व्यिसाय करािा लागत असे त्यामळेु कवनष्ठ जाती आपला विकास करू शकले नाहीत नंतर अनेक कायद े

करण्यात आले त्यामळेु जाती बंधन वशवथल झाले त्यामळेु आपला व्यिसाय करण्याचे स्िातंत्र्य व्यक्तीला वमळाले आज कोणताही 

व्यक्ती आपल्या इच्छेनुसार एखादा व्यिसाय करू शकतो .आज जातीनुसार व्यिसाय करण्याची बंधन रावहललेे नाही. 

वििाहाच्या स्िरूपात बदल 

आंतिजातीय यववाह  :- भारतीय समाजातील वििाहाला खपू महत्त्ि आह.े वहदं ूधमामनुसार वििाह एक पवित्र संस्कार मानला 

जातो. पिूी आपल्याच जातीतीलच जोडीदार वनिडला पावहजे अशा पद्धतीची बंधन होती. जातीबाह्य वििाह केला तर त्यास 

िेगळी जात मानली जायची त्यांना त्या जातीतील लोकांशी संबंध तोडािे लागत असे जातीतनू बवहष्कृत केले जायचे पण 

आधवुनक काळात पिूीसारखी पररवस्थती रावहली नाही. आज प्रेमवििाहाचे प्रमाण िाढले आह े तसेच आपणास हिी ती 

आिडणारी व्यक्तीशी वििाह करण्याचे प्रमाण िाढले आहते. आंतरजातीय वििाह कायद्यामळेु वििाह विषयक असणारे जाती 

बंधन कमी झाली आहते आवण  लोक आपल्या व्यिसायाशी संबंवधत असणाऱ्या मलुा मलुीशी वििाह करत आहते. त्यामळेु 

जातीय बंधनाच्या पलीकडे जाऊन आपल्या विकासाचा विचार करून वििाह होत असताना आज वदसत आहते. 

 

जाती जातीतील अंतर कमी झाले :- 

           प्रत्येक जातीचा स्ितंत्र व्यिसाय तसेच जीिन पद्धती त्यामळेु प्रत्येक जात स्ितःला इतरापंके्षा िेगळी समजत असे. आज 

जाती व्यिस्था संपणूम नष्ट झाली नसली तरी ती कमकुित झाली आह.े सामावजक संपकम  िाढत आह ेजातीजातीचे अंतर कमी होत 

आह.े जातीनुसार व्यक्तीला समाजात प्रवतष्ठा वमळत होती ती आज आपल्यातील कौशल्यािर आधाररत मानसन्मान प्रवतष्ठा वमळत 

आह ेत्यामळेु जाती जातीतील जे अंतर होतं श्रेष्ठ कवनष्ठ वतची भािना होती त्या कुठेतरी कमी झालेचे वदसनू येते. 

 

सामावजक धावममक अपात्रता यात बदल :-  
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            भारतीय समाजात धावममक अपात्रता खपू मोठ्या प्रमाणात होती. प्रत्येक जातीला एक विवशष्ट अवधकार दणे्यात आलले े

होते िररष्ठ जाती होत्या त्यांना विशेषतः िाह्मण या जातीतील लोक पजूा अचाम मंवदरात प्रिेश करण े िेदाचा अभ्यास करण ेया 

गोष्टी करत पण  कवनष्ठ जातीतील लोकांना त्या करू वदला जात नव्हते. त्यांना शदू्र समजले जात असे त्यामळेु ते दिे धमम पजूा 

पाठ करण्याची परिानगी त्यांना नाकारण्यात आली होती एिढेच नाही तर मवंदर प्रिेश पण त्यानंा नाकारण्यात आललेा होता. पण 

आधवुनक काळामध्य े ही पररवस्थती रावहललेी नाही त्यामध्य ेखपू मोठ्या प्रमाणात बदल झालेले आहते.  धममवनरपेक्षता यािर 

कायद्याने भर वदला आह ेत्यामळेु धमम ही  िैयवक्तक बाब मानली आह ेकोणालाही जातीच्या आधारािर धावममक विधी नाकारता 

येत नाही आवण कवनष्ठ जातीतील लोकांना पजूा पाठ करण्याच े स्िातंत्र्य वमळाललेे आह े त्यामळेु जे काही जातीला विशषे 

अवधकार होते ते कुठेतरी कमी झालेले आहते वकंिा ते नष्ट झाललेे आपल्याला वदसनू यतेात. 

 

अवजमत दजामला महत्त्ि प्राप्त झाले :- 

           भारतीय समाजात जातीला खपू महत्त्ि होते जाती जन्मािर आधाररत असल्यामळेु ज्या जातीत जन्म झाला त्यानुसार त्या 

व्यक्तीचा समाजामध्य ेदजाम वनवित केला जात असे व्यक्तीला जात जन्मािरून वमळते .त्यामळेु त्या व्यक्तीचा दजाम जातीिरून ठरत 

होता. त्याच्या कतुमत्िाला कोणतहेी महत्त्ि नव्हते तो कोणत्या जातीचा आह ेयाला महत्त्ि होते. व्यक्तीला अवपमत दजामला महत्त्ि 

होते. समाजात जातीनुसार व्यक्तीला श्रेष्ठ कवनष्ठति प्राप्त होत होत ेपण काळ बदलला समाजात आज मोठ्या प्रमाणात पररितमन 

झाले. त्याचा पररणाम असा झाला की  व्यक्तीला महत्त्ि प्राप्त झाले आवण जातीच ेमहत्त्ि कमी झाले ि व्यक्तीच्या कतुमत्िाला 

महत्त्ि प्राप्त झाले त्यामळेु स्ितःच्या कतुमत्िाने प्राप्त केलेला अवजमत दजामला आज महत्त्ि प्राप्त झाललेे वदसनू येते िंशपरंपरेनुसार जे 

जातीनुसार दजाम वमळायचा त्याचे महत्त्ि आजच्या आधवुनक काळामध्ये कमी झाले आह े

विवशष्ट जातीचे िचमस्ि रावहले नाही :- 

           पिूी समाजात जातीच्या आधारािर स्तरीकरण होते त्यात िाह्मण जात ही सिमश्रेष्ठ मानली जात असत पण काळ 

पररवस्थती बदलली जावतभेद करणे कायद्याने गनु्हा ठरिण्यात आला आज कोणती जात श्रेष्ठ ि कवनष्ठ मानली जात नाही 

पिूीप्रमाणे िाह्मणाला पजूापाठ धावममक अवधकार रावहलेले नाहीत आज सिम जाती धमाांना ती लोकांना समानतचेे तत्ि लाग ू

झाललेा आह ेत्यामळेु कोणतीही जात श्रेष्ठ वकंिा कोणतीही जास्त कवनष्ठ न मानता सिम जाती या समान मानल्या जातात सिाांना 

समान अवधकार दणे्यात आलेले आहते. 

 

बलतुेदारीत पररितमन  :- 

        जातीय व्यिस्थेमध्य ेबलतुेदारीला खपू महत्त्ि होते. प्रत्येक जातीमध्ये व्यिसायाच ंविभाजन करण्यात आले होते .म्हणनू 

विवशष्ट जातींना आपल्याला ठरिनू वदलेला व्यिसाय करािा अशा पद्धतीने समाजाचा वनयम होता त्यामळेु प्रत्येक जाती 

आपल्याला ठरिनू वदललेा व्यिसायच करत असेल त्यामळेु व्यवक्तमत्त्ि विकासाला अडथळा वनमामण होतो व्यिसाय हचे आपली 

बंद झाले होते त्यामळेु कोणताही व्यिसाय कोणालाही करता यते नव्हता एखाद्याच्या अंगी एखाद्या व्यिसायाविषयी कौशल्य 

असतील पात्रता असेल तरी पण ते व्यिसाय करू शकत नव्हत े त्यामळेु व्यक्तीच्या विकासाला मारक ठरणारी ही बलतुेदारी 

व्यिस्था  नष्ट होत गेले गािातील बलतुेदारानंा काम वमळनासे झाले त्यामळेु  ते आपणास आिडेल तो व्यिसाय ते करु 

लागले.त्यामळेु त्यांच्यात प्रगती झाली. 

खानपान वनबांधातील बदल :- 
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          भारतीय समाजामध्य ेजातीविषयक वनबांध खपू मोठ्या प्रमाणात होते प्रत्येक जातीला एक विवशष्ट प्रकारचे अवधकार 

दणे्यात आले होते काही जाती अस्पशृ्य मानल्या गेल्या त्या जातींना कोणतेही अवधकार दणे्यात आलेले नव्हते एखाद्या लग्न 

समारंभामध्ये पण वतला बसायच ंनाही बसता येत नव्हत ंवकंिा एखादी जातीतील मलुांना िरी जातीच ेलोक मलुगी दणेे वकंिा कमी 

जातीची मलुगी आपल्या मलुाला करण ेया गोष्टीला वनबांध होता त्यामळेु खानपान विषयी जे संबंध होते ते संबंध बंधनात होती 

त्यामळेु समाजाचे चौकट बनलेली होती त्या चौकटीच्या बाहरे जाऊन कोणालाही जगता येत नव्हतं अशी ही जाती व्यिस्थेची 

कठोर बंधन ेअवस्तत्िात होती पण आधवुनक काळामध्ये ही बंधने वशतील झालेली आहते. आज कवनष्ठ जातीचा व्यक्ती हॉटेलमध्य े

वकंिा इतर समारंभामध्ये िरील जातीतील व्यक्तीशी ि ्सोबत खानपान विषयक िैिावहक संबंध ठेित असताना वदसत आह.े 

त्यामळेु पिूीचे बंधन वकंिा वनयमाने  आधवुनक काळामध्ये कुठेतरी वशथील झालेली आहते 

 

जात पंचायतच े महत्त्ि कमी झाले  :- समाजामध्य े जातपचंायतीला खपू महत्त्िाचे स्थान जात पंचायतीच्या वनयमाला सोडून 

व्यक्तीला ितमन करता यते नव्हतं जाती व्यिस्थेने ठरिनू वदलेल्या चौकटीमध्येच व्यक्तीला जीिन जगािं लागायच ंजातीचे वनयम 

व्यक्ती व्यिवस्थत ररत्या पाळतो का नाही यासाठी जातपचंायतीची भवूमका खपू महत्त्िाची होती जात पचंायत जातीनुसार व्यक्तीला 

ितमन करण्यास भाग पाडत असे जर एखादा व्यक्ती जातीव्यिस्थेचे वनयम पायदळी तुडिण्याचा प्रयत्न केला तर जात 

पंचायतीमार्म त त्याला कठोर वशक्षा वदली जायची त्यामळेु सहसा जातपचंायतीचे वनयम तोडून कोणताही व्यक्ती ितमन करत नस े

त्यामळेु जाती व्यिस्था अवधक कठोर बनत गलेी. जातीय भेदभाि करणे कायद्याने गनु्हा मानण्यात आले. त्यामळेु जात पंचायत 

यािर बंधन ेआली. अनेक वठकाणी जात पंचायत प्रमखु यांना वशक्षा दणे्यात आली कायद्याने जात पंचायत नष्ट करण्यात आली. 

त्यामळेु जातीय चौकट कमकुित झाली. 

 

वनष्कषम :- 

       भारतीय समाजातील जाती व्यिस्था ही खपू प्रभािी होती. जाती व्यिस्था वह प्रथा, परंपरेला बळ दणेारी आह.े जाती 

व्यिस्था ह ेपिूीसारखी मजबूत रावहली नाही िाढते वशक्षणाचे प्रमाण दरिळण्याच्या साधनात होणारे िाढ त्यामळेु इतर संस्कृतीचा 

िाढता प्रभाि िेळोिेळी होणारे निनिीन कायद े यामळेु जावतव्यिस्थेत मोठ्या प्रमाणात बदल झाला आह.े रस्ते िाहतूक 

यासारख्या सवुिधामळेु शहरी समदुायाचा  ग्रामीण भागातील लोकांचा िाढता संपकम  त्यामळेु शहरी संस्कृती ग्रामीण भागात िाढू 

लागली आवण त्याचा पररणाम म्हणनू जी जाती व्यिस्थेचा प्रभाि ग्रामीण समदुायामंध्ये होता तो वदिसेंवदिस कमी होत गलेा. 

       बदलत्या काळानुसार िणमव्यिस्थे पेक्षा िगम व्यिस्थेला समाजात महत्त्ि प्राप्त झाले आह.े जातीपेक्षा आवथमक घटक महत्त्िाचा 

बनत गलेा.  त्यामळेु जातीय दजामपेक्षा आवथमक स्थर उंचािर लोकांचा भर िाढत गलेा त्यामळेु जावतव्यिस्थेचे महत्त्ि जे आह ेत े

कमी होत गलेे.  

जातीय व्यिस्था पणूम नष्ट झाली असे म्हणता येणार नाही आजही राजकीय लोक आपली वहतसंबंध जोपासण्यासाठी स्ितःच्या 

स्िाथामसाठी जाती राजकारणाचा िापर करून आज राजकारणात िािरत आहते. 

          जातपंचायतीचा समाजामध्ये एक प्रकारचा दरारा होता पण शासनाने िेळोिेळी जात पचंायतीिर बंदी आणणारे जे कायद े

केले.  त्याचा पररणाम असा झाला की जातपचंायतीच ेमहत्त्ि कमी झालं आवण जातीचे वनयम पाळण्यासाठी जो दडंक होता तो 

नाहीसा झाल्यामळेु सहजरीत्या लोक आपले जातीय वनयम तोडत गेली आवण त्याचा पररणाम जातीचा प्रभाि कमी होत गलेा. 

खानपान विषयक वनबांध पिूीसारखी रावहललेे नाही. आज जातीव्यिस्थेचा जो प्रभाि वदसतोय तो प्रभाि पिूीसारखा रावहललेा 
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नाही पिूी रोटी बटेी  व्यिहाराला खपू महत्त्ि होते.  पण आज आंतरजातीय वििाह वकंिा हॉटेलमध्य ेजेिण करण ेया गोष्टी सरामस 

घडत असताना वदसत आहते त्यामळेु खानपान विषयी जो वनबांध होते जे वनयम पाळले जायचे ते पाळले जात नाही. 

ग्रामीण भागामध्ये जातीच्या आधारािर बलतुेदार व्यिस्था तयार वनमामण करण्यात आली होती . प्रत्येक जातीला एक विवशष्ट 

व्यिसाय ठरिनू दणे्यात आलेला होता त्या जातीने तोच व्यिसाय करायचा अशा पद्धतीचे जातीय बंधन होते त्यामळेु कोणताही 

व्यक्ती आपल्या जातीच्या पलीकडे जाऊन व्यिसाय करू शकत नव्हता त्यामळेु व्यवक्तमत्त्ि विकासाला खपू मोठा अडथळा वनमामण 

झाललेा होता पण निनिीन कायद ेकेल्यामळेु जातपंचायतीच ेमहत्त्ि कमी झाल्यामळेु ही जे बोलतेदारी व्यिस्था आह ेकी बदलत्या 

आधवुनक काळामध्ये वटकू शकल ेनाही स्िस्त दरामध्ये शतेीविषयक अिजारे सहजररत्या उपलब्ध होऊ लागले वकंिा इतर सवुिधा 

उपलब्ध होऊ लागल्या आह ेनिीन निीन तंत्रज्ाचंा िापर मोठ्या प्रमाणात िाढला आवण त्याचा पररणाम असा झाला की जे 

बलतूेदारी वसस्टम अनके िषामपासनू चाल ूहोती ती मोडकळीला  आली. जे बलतूदेारी होते त्यांनी आपला पारंपाररक व्यिसायान े

एक आधवुनकतचेी जोड वदली आवण आजबूाजचू्या मोठ्या गािामध्ये वकंिा शहरामंध्ये जाऊन आपले दकुानं आधवुनक पद्धतीन े

वनमामण केले ि पिूीच ेपारंपाररक पद्धतीन ेिषामकाठी मोबदला वदला जात होता तसा मोबदला न घतेा आज रोख  मोबदला घेऊन 

बलतूेदार काम करत असताना  वदसतात्त.  उदाहरणात चाभंार चपलीचे मोठे दकुान,कवटंग सलनू धोबी असेल त्यांनी लॉन्री अशा 

पद्धतीचे व्यिसाय करू लागले  ि रोख  स्िरूपामध्ये आपल्या कामाचा मोबदला घेऊ लागले. त्यामळेु बलतूदेारी व्यिस्था जरी 

नष्ट झाली असेल तरी पण जे विवशष्ट जाती विवशष्ट व्यिसाय करायचा त्या जाती आजही आपला आधवुनक पद्धतीने व्यिसाय 

करत असताना वदसत आहते. 
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Abstract 

 Through a number of stages, a new diether-diamine monomer i.e. 1, 1-bis [4- 

(4-amino phenoxy)-3-methyl phenyl] cyclopentane (BAMPC) was synthesized. It has 

a cardo cyclopentane ring and a pendant methyl group. By using FT-IR, 1H NMR, and 
13CNMR spectroscopy, the structure of the novel methyl substituted diether-diamine 

monomer was confirmed. Taking a proportionate amount of aromatic dialdehydes 

with a new diamine (BAMPC) undergo polycondensation to create a series of Co-

poly(ether-azomethine)s with cardo cyclopentane units. It has been investigated how 

solubility and thermal stability are affected by the insertion of cardo cyclopentane, a 

pendant methyl group, in the Co-poly(ether-azomethine)s matrix together with the 

dialdehydes [terephthalaldehyde and terephthalaldehyde]. poly(ether-

azomethine)s exhibit Tg values between 165°C and 178°C and Td values between 

456°C and 486°C indicated good thermal stability. These polyazomethines displayed 

solubility in several polar aprotic solvents such as DMF, NMP, DMAc, and DMSO at 

mailto:sanjayankushrao@vivekanandcollege.ac.in
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ambient temperature or upon heating. A poly(ether-azomethine) exhibit Tg values 

between 165°C and 178°C and Td values between 456°C and 486°C indicated good 

thermal stability. These polyazomethines displayed solubility in several polar aprotic 

solvents such as DMF, NMP, DMAc, and DMSO at ambient temperature or upon 

heating. SPAM-2,3,4,5 exhibited amorphous nature, with a large peak in the range of 

2θ=20° and SPAM-1 polymer exhibited semicrystalline nature, as confirmed by an X-

ray diffraction analysis. Co-poly(ether-azomethine)s have inherent viscosities 

between 0.20 and 0.39 dL/g. 

Keywords:  Diamine, Co-poly(ether-azomethine), Cyclopentylidene moiety, 

 

1. Introduction 

 The polymers that have (-CH=N-) linkages in polymer backbone called as 

Poly-imines or poly(Schiff base)s. Poly(Schiff base)s are classes of materials 

identified as polyazomethines. These conjugated polymers are mostly gorgeous 

because they show good mechanical strength [1], good thermal stability [2], 

photoconductivity [3] and optical properties [4]. Since this wide range of charming 

properties, polyazomethines have potential applications in many fields e.g. 

semiconductors, battery anodes or cathodes, advanced technology materials, 

integrated electro optics for switching, energy storage and conversion devices, 

displays [5-7], electroluminescence (EL) devices [8], etc. The first polyazomethine 

was described in 1923 as a result of polycondensation of terephthaldehyde and 

benzidine [9]. Since then, conjugated aromatic polyazomethines with different 

moieties on both sides of CH=N group have been described [10-12]. Polyazomethines 

can be synthesized by solution polycondensation [13], chemical vapour deposition 

[14-16] and oxidative polymerizations [17]. 

 Yet, polyazomethines are usually infusible polymers and have poor solubility 

problems, which would minimize their practical applications. Several modified 

polyazomethines, such as poly(azomethine-ester)s [18], poly(azomethine-ether)s[19], 

poly(azomethine-carbonate)s [20], poly(amide-azomethine-ester)s [21], poly(acrylate-

azomethine)s [22], thermosetting polyazomethines [23] poly(azomethine-sulfone)s 

[24-27] were produced with the aim to enhance the solubility,  to reduce the melting 

temperature and to promote specific properties such as mesomorphism [28]. 

Numerous approaches have been reported to enhance the solubility of 

polyazomethines. The insertion of flexible alkyl and alkoxy groups as the substituents 

has been evidenced to be effective, though at the expense of their thermal stability 

[29-31]. The insertion of bulky substituents such as tetraphenylethylene, 

triphenylamine and diphenyl fluorene has been investigated [32-34]. The co-

polymerization of electron rich, solubility-enhancing aromatic or heterocyclic units 

such as carbazole, thiophene and fluorene [35-38] has also been discovered.  

 Aromatic polyazomethines are usually synthesized by solution polymerization 

and melt polymerization technique. Polyazomethines with a wide range of 

applications have had frequent increasing interest due to having a lot of valuable 

properties such as excellent mechanical strength and high thermal stability as well as 
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their optoelectronic properties and semi-conductivity [39-41]. Yet, these applications 

have been limited by their poor solubility in common organic solvents and low 

molecular weights. Moreover, the relatively rare availability of new dialdehyde 

monomers also hindered the chemical structure modifications of polyazomethines. 

Several approaches have been reported to enhance the solubility of polyazomethines. 

The insertion of flexible alkyl and alkoxy groups as the substituents has been proved 

to be operative, although at the expense of their thermal stability [42-44]. The 

integrations of bulky substituents such as tetraphenylethylene, triphenylamine and 

diphenylfluorene have been investigated [45-47]. The co-polymerization as well as 

electron rich, solubility-enhancing aromatic or heterocyclic unit such as carbazole, 

thiophene and fluorene [48-51] has also been discovered. 

 The chemical alterations of polyazomethines are mainly attained by 

synthesizing new diamine and then polymerizing them with commercially available 

dialdehydes TPA and/or IPA. These efforts targeting at either solubility improvement 

or investigating their thermal stability. Hence here in reported the synthesis of new 

series of poly(ether-azomethine)s from newly synthesized methyl substituted 

diamines and from commercial IPA/TPA. 

 

 

 

 

 

2. Experimental methods 

2.1  Materials 

All the solvents / chemicals were purified before use by following the standard 

procedures.  

1.  3-mercapto propanoic acid, 10% Pd/C, terephthaldehyde & isophthaldehyde 

were purchased from Sigma Aldrich and used as received.  

2. Potassium carbonate (K2CO3) was dried under vacuum at 150°C for 6 h. 

3.  DMF was vaccum distilled from P2O5 and DMAc was purified by vaccum 

distillation from barium oxide. 

4. Cyclopentanone, 4-fluoronitrobenzene were purchased from Spectrochem and 

O-cresol, hydrazine hydrate purchased from S.D. fine chemicals and used as 

received. 

2.2 Synthesis of new methyl substituted diether-diamine monomer  

2.2.1 Synthesis of 1, 1-bis (4-hydroxy 3-methyl phenyl) cyclopentane (BHMPC)  

 In a 250 mL three necked round bottom flask equipped with HCl gas deep tube, 

reflux condenser and magnetic stirrer were placed 64.80 g (0.60 mol) of o-cresol and 

8.4 g (0.1 mol) of cyclopentanone and 0.2 mL 3-mercaptopropanoic acid. To this 

reaction mixture dry HCl gas was bubbled at room temperature. The reaction mixture 

becomes solid in 2 h. The solid reaction mixture was dissolved in ethyl acetate (600 

mL) and neutralized by washing with aq. NaHCO3 solution 3 X 200 mL, followed by 

washing with distilled water 2 X 200 mL. The organic layer was dried over 

magnesium sulfate, decanted and distilled off to obtain viscous liquid. Then upon 
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addition of pet ether in viscous liquid, solid product was separated. The solid product 

was washed with water and dried under vaccum. Finally, the bisphenol was 

reprecipitated through methanol-water mixture [52].       

Yield: 15.10 g (65 %)        

M.P.:140°C 

  

2.2.2 Synthesis of 1, 1-bis[4-(4-nitro phenoxy)-3-methyl phenyl] cyclopentane 

(BMNPC) 

      In a 500 mL three neck round bottom flask equipped with calcium chloride guard 

tube, thermowell, nitrogen gas inlet and magnetic stirrer were placed 11.28 g (0.04 

mol) 1, 1-bis (4-hydroxy 3-methyl phenyl) cyclopentane (BHMPC) and 12.56 g (0.08 

mol) 4-fluoronitrobenzene in 60 mL N, N-dimethyl formamide (DMF), then 11.04 g 

(0.08 mol) of anhydrous K2CO3 was added. The resulting reaction mixture was 

refluxed for 8 h. Then allowed to cool at room temperature and water was added in 

reaction mixture to precipitate the product. The product was isolated by filtration, 

washed with water then washed with ethyl acetate and finally dried under vacuum 

[53]. 

 Yield: 22.86 g (98%),  

 M.P.: 270°C.   

IR: 3062 cm-1 (Aromatic –CH stretch), 2959, 2870 cm-1 (Aliphatic –CH stretch) 

1505, 1346 cm-1 (-NO2 stretching), 1256, 1178 cm-1 (C-O-C stretching).   
1H NMR (400MHz, DMSO-d6), δ (ppm): 8.13 (d, 4H), 7.31 (d, 4H), 7.12 (d, 4H), 

6.87 (s, 2H), 2.31(s, 6H), 2.08 (m, 4H), 1.60 (m, 4H). 

 

2.2.3 Synthesis of 1, 1-bis [4- (4-amino phenoxy)-3-methyl phenyl] cyclopentane 

(BAMPC) 

 In a 250 mL single neck round bottom flask equipped with calcium chloride 

guard tube and magnetic stirrer were placed 13.10 g (0.025 mol) of the 1, 1-bis [4- (4-

nitro 3-methyl phenoxy) phenyl] cyclopentane (BMNPC) and 0.284 g of 10% Pd/C 

and 13.5 g hydrazine hydrate in 100 mL 75:25 mixture of ethanol and N, N’-dimethyl 

acetamide. The resulting reaction mixture was kept at refluxed temperature for 10 h. 

The progress of reaction was monitored by TLC. At the end reaction mixture was 

filtered while hot to remove the catalyst. The obtained filtrate was poured into 500 

mL of water under vigorous stirring to give a light-yellow product. Finally, product 

was filtered, washed with ethanol and dried. BAMPC recrystallized from DMAc-

water system [54]. 

 Yield: 9.86 g (85 %) M.P.:  160°C. 

IR: 3464, 3377 cm-1 (-NH2 stretching), 3010, 2957, 2869, 1276, 1165 cm-1  
1H NMR (400MHz, CDCl3), δ (ppm): 7.28 (s, 2H), 7.11 (d, 2H), 7.02 (d, 2H), 6.78 

(s 4H), 3.35 (s, 4H), 6.68 (s, 4H), 2.25(s, 10H), 1.70(m, 4H). 
13C NMR (100MHz, CDCl3), δ (ppm): 153.93, 149.80, 143.28, 141.84, 129.79, 

127.84, 125.26, 119.77, 116.75, 116.27, 54.64, 38.94, 23.02, 16.55. 
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2.3  Synthesis of poly (ether-azomethine)s from 1, 1-bis [4-(4-amino phenoxy)-3-

methyl phenyl] cyclopentane 

      In a 100 mL three necked round bottom flask equipped with a reflux condenser, 

a magnetic stirrer, a calcium chloride guard tube and a nitrogen gas inlet were placed 

[0.001 mol; 0.464 g of 1, 1-bis[4-(4-amino phenoxy)-3-methyl phenyl] cyclopentane 

(BAMPC)] in 3 mL N, N-dimethyl acetamide (DMAc) containing  5% lithium 

chloride (0.150 g). After the mixture became clear, 0.134 g (0.001 mol) 

terephthaldehyde (TPA) was added in flask and the resulting mixture was stirred 

overnight. Finally, the polymerization mixture was heated at 140°C for 4 h. The 

resulting viscous mass was added to a large excess of water. The fibrous polymer was 

isolated by filtration. The polymer (SPAM-1) was washed several times with hot 

water to remove any inorganic impurities and was dried under vacuum at 60°C 

overnight. The yield was 99% and the inherent viscosity of polymer in NMP was 0.39 

dL/g. The polyazomethines and co-polyazomethines SPAM-2 to SPAM-5 were 

synthesized with varying mol proportion of TPA and IPA by similar procedure [55]. 

 

3. Results and Discussion 

In order to obtain processable polyazomethines, a new diamine monomer with 

ether linkage, cardo moiety and pendant methyl group viz, 1, 1-bis[4-(4-amino 

phenoxy)-3-methyl phenyl] cyclopentane was utilized. To study the effect of ether 

linkage, cyclopentylidene cardo moiety and methyl substitution on solubility 

behavior, a series of co-poly(ether-azomethine)s was synthesized by high temperature 

solution polycondensation of 1, 1-bis [4-(4-amino phenoxy)-3-methyl phenyl] 

cyclopentane with commercially available aromatic dialdehydes such as 

terephthaldehyde, isophthaldehyde and a mixture of terephthaldehyde and 

isophthaldehyde. 

 Homo and Co-polyazomethines were characterized by inherent viscosity 

measurements, solubility tests, FTIR spectroscopy, X-ray diffraction, 

thermogravimetric analysis (TGA) and differential scanning calorimetry (DSC). 

 

3.1 Synthesis of 1, 1-bis [4-(4-amino phenoxy)-3-methyl phenyl] cyclopentane 

In the first step, cyclopentanone was reacted with o-cresol by using HCl gas in 

the presence of 3-mercapto propanoic acid as catalyst to obtain the bisphenol 

(BHMPC). The bisphenol followed by reacts with 4-chloronitrobenzene in presence 

of anhydrous K2CO3 to yield intermediate dinitro compound viz., 1, 1-bis [4-(4-nitro 

phenoxy)-3-methyl phenyl] cyclopentane (BMNPC). Pure BMNPC was characterized 

by FT-IR, 1H-NMR spectroscopy. 
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Scheme 3.1 Synthesis of 1, 1-bis[4-(4-amino phenoxy)- 3-methyl 

phenyl]cyclopentane 

FT-IR spectrum of BMNPC (Fig.1) exhibited characteristic absorption bands at 1505 

cm-1 (asymmetric -NO2 stretching) and 1346 cm-1 (symmetric -NO2 stretching). The 

band at 3062 and 2959 cm-1 were assigned to aromatic –CH stretch and aliphatic –CH 

stretch respectively. The band at 1255 and 1178 exhibits C-O-C stretching which 

indicates presence of ether linkages in di-nitro compound. 
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Fig..1 FT-IR spectrum of 1, 1-bis [4- (4-nitro phenoxy)-3-methyl phenyl] 

cyclopentane 

 
1H-NMR spectrum of BMNPC is depicted in Fig. 2  The aromatic protons ‘h’ 

and ‘g’ appeared in the range 8.13 δ, ppm and 7.31 δ, ppm as doublet and which is 

corresponding to aromatic protons of phenyl ring attached to nitro group. The 

aromatic proton ‘c’ , ‘d’ and ‘e’ appeared in the range 7.12 δ, ppm and 6.87 δ, ppm as 

singlet and doublet respectively which is corresponding to aromatic protons of phenyl 

ring attached to cyclopentane ring. The proton ‘f’ flanked by two methyl groups 

displayed a peak at 2.08 δ, ppm as singlet and the aliphatic protons ‘a’ and ‘b’ 

appeared as two multiplets at 1.60 and 2.31 δ, ppm, respectively.  
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Fig. 2 1H NMR spectrum of 1, 1-bis[4- (4-nitro phenoxy)-3-methyl phenyl] 

cyclopentane 

 

In the next step, BMNPC was reduced to the diamine viz., 1, 1-bis [4- (4-

amino phenoxy)-3-methyl phenyl] cyclopentane (BAMPC) by catalytic 

hydrogenation using hydrazine hydrate and Pd-C (10 wt.%). The crude diamine was 

purified by recrystallization from DMAc-water and was characterized by FT-IR, 1H-

NMR, 13CNMR and Mass spectroscopy. 

FT-IR spectrum of BAMPC (Fig. 3) exhibited N-H stretching absorption 

bands at 3464 (asymmetric N-H stretching) and 3377 cm-1 (symmetric N-H 

stretching) and C-O-C stretching at 1223 cm-1 and 1122 cm-1. Band at 3010 cm-1 is 

due to aromatic C-H stretching and band at 2957 and 2869 cm-1 is due to aliphatic C-

H stretching of cyclopentane moiety.   
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Fig. 3 FT-IR spectrum of 1, 1-bis [4- (4-amino phenoxy)- 3-methyl phenyl] 

cyclopentane 

 
1H-NMR spectrum of 1,1-bis[4-(4-aminophenoxy)-3-methyl 

phenyl]cyclopentane (BAMPC) is represented in Fig.4. The aliphatic protons ‘a’ and 

‘b’ were observed for methylene group of cyclopentylidene ring at 1.70 and 2.25 δ, 

ppm. The aliphatic protons ‘f’ at 2.25 δ, ppm overlapped with proton ‘b’ and it is 

corresponding to methyl group attached to aromatic ring. The aromatic protons‘d’ and 

‘e’ displayed peaks at 6.78 and 6.68 δ, ppm, appered as doublet respectively. The 

aromatic proton ‘g’and ‘i’ appeared as a doublet at 7.02 δ, ppm and 7.28 δ, ppm 

corresponding to phenyl ring attached to cyclopentylidene ring.The proton ‘h’ 

appeared as a singlet at 7.11 δ, ppm. The signal at 3.35 δ, ppm is due to –NH2 protons.  
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Fig. 4  1H NMR spectrum of 1, 1-bis [4- (4-amino phenoxy)- 3-methyl phenyl] 

cyclopentane 

 
13C-NMR spectrum of 1,1-bis[3-methyl-4-(4-amino phenoxy)phenyl]cyclopentane 

(BAMPC) along with assignments is presented in Fig. 5. 13C NMR spectrum showed 

fourteen NMR signals to 14 types of different carbons atoms. The NMR signals 

appeared at 127.84, 125.26, 119.77, 116.75, 116.27 δ; corresponding to aromatic CH 

carbons. The tertiary carbons showed signals at 153.93, 149.80, 143.28 (C-NH2), 

141.84, 129.79 δ, and 54.64 δ whereas CH2 carbon gave NMR signals at 38.94, 23.02 

δ confirming aliphatic cyclopentylidene ring. The carbon showed signal 16.55 δ 

confirming methyl group attached to aromatic ring.  

DEPT spectrum (Fig. 6) of BAMPC also confirms the structure of amino 

compound, all the quaternary carbons are absent in the spectrum and the peaks of CH 

and CH3 carbons are upper sides at 129.79, 125.26, 119.80, 116.71, 116.27 δ and 

16.58 respectively. The peaks of CH2 appeared at down side at 38.93, 23.0 δ. 
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Fig.5 13C NMR spectrum of 1, 1-bis [4- (4-amino phenoxy) - 3-methyl phenyl] 

cyclopentane 

 
Fig. 6 DEPT-135 spectrum of 1, 1-bis [4- (4-amino phenoxy)-3-methyl phenyl] 

cyclopentane 

The mass spectrum of (Fig.7) BAMPC showed molecular ion peak at m/e 465 

corresponding to molecular weight of BAMPC.  
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Fig.7 Mass spectrum of 1, 1-bis [4- (4-amino phenoxy)-3-methyl phenyl] 

cyclopentane 

 

3.2 Synthesis of poly(ether-azomethine)s from 1, 1-bis[4-(4-amino phenoxy)-3-

methyl phenyl] cyclopentane 

A series of methyl substituted homo and co-poly(ether-azomethine)s were 

synthesized as outlined in Scheme 4.2  by elevated temperature solution 

polymerization of BAMPC with dialdehydes TPA and/or IPA in DMAc containing 

LiCl. Lithium chloride was used to absorb water formed during the polycondensation. 

The polymerization proceeded smoothly giving highly viscous solution. The resulting 

polymers were precipitated by pouring the viscous solutions in water. The inherent 

viscosities of all these polymers were determined in NMP and ranged from 0.20 to 

0.38 dL/g. The data of these poly (ether-azomethine)s are presented in Table 4.1. 
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   Scheme 3.2  Synthesis of poly(ether-azomethine)s (SPAM-1 to SPAM-5) 

Table 1. Yield and Viscosity of Poly(ether-azomethine)s 

Polymer 

Code 

Monomers Yield 

% 

Inherent 

Viscosity 

dL/g a 
Diamine 

BAMPC 

Mol % 

TPA 

Mol% 

IPA 

Mol% 

SPAM-1 100 100 0 99 0.39 

SPAM-2 100 75 25 98 0.28 

SPAM-3 100 50 50 97 0.33 

SPAM-4 100 25 75 98 0.20 

SPAM-5 100 0 100 99 0.24 

       aInherent viscosity was measured at a concentration of 0.5 % (W/V)  in NMP at 

30°C  
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Structural Characterization 

The polymers were characterized by the infrared spectroscopy. The IR 

spectrum of poly (ether-azomethine) SPAM-1, Fig. 8 showed the characteristic 

absorption at 1624 cm-1 (CH = N stretching). The sharp bands occurring at 1229 and 

1121 cm-1 in the spectra of the polymers are due to the asymmetrical and symmetrical 

vibrations of the(C-O-C) ether linkage. The presence of bands at 2970 and 2865 cm-1 

can be assigned to assymetric and symmetric aliphatic (C-H stretching) vibrations. 

The vibration at 827 cm-1 indicates para catenation of aromatic rings.    

The IR spectrum of poly (ether-azomethine) SPAM-3, Fig. 9 showed the 

characteristic absorption at 1623 cm-1 (CH = N stretching). The sharp bands occurring 

at 1229 and 1156 cm-1 in the spectra of the polymers are due to the asymmetrical and 

symmetrical vibrations of the(C-O-C) ether linkage. The presence of bands at 2969 

and 2846 cm-1 can be assigned to asymmetric and symmetric aliphatic (C-H 

stretching) vibrations. The vibration at 832 cm-1 indicates para catenation of aromatic 

rings.   

The IR spectrum of poly (ether-azomethine) SPAM-5, Fig. 10 showed the 

characteristic absorption at 1621 cm-1 (CH = N stretching). The sharp bands occurring 

at 1234 and 1122 cm-1 in the spectra of the polymers are due to the asymmetrical and 

symmetrical vibrations of the(C-O-C) ether linkage. The presence of bands at 2970 

and 2872 cm-1 can be assigned to assymetric and symmetric aliphatic (C-H stretching) 

vibrations. The vibration at 835 cm-1 indicates para catenation of aromatic rings. 

 
Fig. 8 FT-IR spectrum of SPAM-1 
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Fig. 9 FT-IR spectrum of SPAM-3 

 
Fig 10  FT-IR spectrum of SPAM-5 

Solubility properties 

Solubility characteristics of methyl substituted poly(ether-azomethine)s are 

summarized in Table 2. It is observed that the entire poly (ether-azomethine) SPAM-
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1 to SPAM-5 exhibited solubility in organic solvent N-methylpyrrolidone (NMP) and 

also shows partial solublity in solvents such as THF and DCM. All these 

Polyazomethines (SPAM-1 to SPAM-5) are insoluble in solvents such as DMF, 

DMAc and DMSO. Polymer SPAM-1 synthesized from terepthaldehyde (TPA) 

exhibit less solubility due to its stiff structure attributed more close packing of 

polymer chians. But polyazomethine SPAM-4 shows better solubility in solvents 

DMF, DMAc, NMP and DMSO, thus good improvement in solubility of these 

polymer, as expected; can be attributed to the copolymerization of novel diamine with 

TPA and IPA ,introduction of cardo cyclopentylidene moiety, pendant methyl 

substitution and ether linkages in the polymer backbone. 

Table 2. Solubility behavior of Poly(ether-azomethine)s 

Polymer 

Code 

Solvents 

DMF DMAc DMSO NMP THF CHCl3 DCM C.H2SO4 

SPAM-1 - - - + ± - + + 

SPAM-2 ± ± - + ± - + + 

SPAM-3 ± ± - + ± - + + 

SPAM-4 + + + + ± - ± + 

SPAM-5 ± ± ± + ± - ± + 

    + : Soluble ;                   - : Insoluble on heating;                    ± : Sparingly soluble 

 

Thermal properties 

Thermal behaviour of polymers was evaluated by means of thermogravimetry 

and differential scanning calorimetry. Table 3. incorporate the thermal data such as 

glass transition temperature (Tg), initial decomposition temperature (Ti), 10 % 

decomposition temperature (Td) and residual weight at 900°C.  

 

 

 

 

Table 3. Physical properties of Poly(ether-azomethine)s 

Polymer 

Code 

Thermal behaviour b 

Ti °C Td °C Tg 

°C 

Residual 

Wt % at 

900°C 

SPAM-1 416 486 178 18 

SPAM-2 414 474 175 19 

SPAM-3 410 456 170 18 
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SPAM-4 414 484 170 17 

SPAM-5 409 470 165 16 

         b Temperature at which onset of decomposition was recorded by TG at a heating 

rate of  10°C/min. 

           Tg- Glass transition temperature determined at second heating by DSC at a 

heating rate of 10°C/min 

           Td – Temperature of 10% decomposition  

           Ti – Initial decomposition temperature.  

 

The thermal stability of the methyl substituted poly(ether-azomethine)s 

outlined in Fig. 11 was studied at a heating rate of 10°C/min in nitrogen atmosphere 

by thermogravimetric analysis. Td values were in the range of 456°C to 486°C.  In 

general, these polymers, like other poly-Schiff bases, exhibited good thermal stability 

in nitrogen; 10% weight loss only takes place when they are heated beyond 456°C in 

nitrogen. The initial decomposition temperature (Ti) were in the range of 409°C to 

416°C. The residual weight at 900°C were in the range of 16%-19%. 

 
Fig. 11 TGA curve of Poly(ether-azomethine)s SPAM-1 to SPAM-5 

 

  The DSC curves (Fig. 12) represent the Tg values of methyl substituted poly 

(ether-azomethine)s. All these polyazomethines exhibits a Tg indicative of an 

amorphous or glassy morphology. The glassy morphology of these polyazomethines 

is due to the presence of cardo groups and pendant methyl substitution in the polymer 

backbone as well as copolymerization, which inhibited the crystalline packing. All the 
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polymers show Tg in between 165-178°C. The higher Tg of SPAM-5 compared to the 

Tg of other polymers is due to the usage of terephthaldehyde (TPA) which exhibits 

rigid structure attributed more close packing of polymer chians. 

             
Fig 12.  DSC curve of Poly(ether-azomethine)s SPAM-1 to SPAM-5 

 

X-Ray diffractograms of polymers exhibited a broad halo in the wide angle 

region (at about 2θ ≈ 20°) indicating that, the polymers were amorphous in nature. 

The methyl substituted Poly (ether-azomethine)s were also characterized by the wide 

angle X-ray diffractometer. The X-ray diffraction pattern of all poly (ether-

azomethine)s is shown in Fig 13. It is observed that, the polymer (SPAM-4) is highly 

amorphous in nature. This may be attributed to the copolymerization of novel diamine 

with IPA and TPA, introduction of cardo cyclopentylidene moiety of novel diamine 

monomer, methyl substitution and ether linkages which may have disrupted the chain 

regularity and packing leading amorphous nature. On the contrary, SPAM-1 polymer 

exhibited semicrystalline nature; this may be due to presence of para catenation of 

TPA leading to the close packing of the chains.  
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Fig. 13 XRD curve of Poly (ether-azomethine)s SPAM-1 to SPAM-5 

 

4. Conclusions 

 

 We have successfully synthesized and characterized poly(ether-azomethine)s 

with copolymerization, ether linkage, pendant methyl substitution, and a cardo 

cyclopentylidene moiety. The resulting polymers showed medium to reasonably 

moderate molecular weights (0.20-0.39 dL/g). SPAM-4 exhibited enhanced solubility 

in various solvents, attributed to the unique molecular structure. X-ray diffraction 

patterns revealed the polymers' amorphous nature, except for SPAM-1, which was 

semicrystalline. The polyazomethines displayed robust thermal stability (Td: 456°C-

486°C), and their glass transition temperatures (Tg: 165°C-178°C) suggested broad 

processing flexibility. This study offers valuable insights into the synthesis, structure, 

and thermal properties of these novel polymers. 
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ABSTRACT 

In recent years, there's been a growing interest in advancing polymers, particularly 

through complexometric polymers via coordination chemistry. This process involves 

coordinating monomers with donor atoms, forming intricate molecular structures. This 

concise review highlights the latest developments in complexometric polymers, 

specifically their synthesis through coordination chemistry. It explores the coordination 

process between monomers and metals, revealing the mechanisms behind these unique 

polymers. 

A key focus is on the expanding field of conductive applications for complexometric 

polymers. With the rising demand for materials with enhanced conductivity, the 

integration of coordination chemistry in polymer synthesis offers a promising avenue. The 

review features recent cutting-edge research, providing a broad perspective on the 

evolving landscape of conductive complexometric polymers. 

The objective of this knowledge synthesis is to underscore the intricacies of 

complexometric polymerization and illuminate the extensive potential of these materials 

in conductivity applications. By consolidating the latest research, this review aims to 

contribute to the scientific community's understanding and inspire future investigations 

into the diverse applications of complexometric polymers synthesized through 

coordination chemistry. 

Keywords- Coordination Polymer, Metal, Organic ligand. 

----------------------------------------------------------------------------------------------------------- 

 

 

I. INTRODUCTION  

 In today's knowledge-based civilizations, energy consumption is a growing 

necessity. Energy sources are renewable, sustainable energy sources like wind and solar 

power [1–2]. The fact that renewable energy sources are inconsistent is by far their greatest 

mailto:surajdj2197@gmail.com
mailto:sanjayankushrao@vivekanandcollege.ac.in


299  

disadvantage. Therefore, there is a great deal of promise for reliable and sustainable energy 

transportation with effective energy storage from these sources [3–5]. 

 Organic electronics and organic optoelectronics based on conductive polymers 

have become a new area of study since Heeger et al.'s discovery of conducting 

polyacetylene in the 1970s [6]. As electrode materials, carbon-based materials, conducting 

polymers, metal oxides, and their composites can be employed [7]. A semi-metal, carbon, 

has comparable ionization and electronegativity properties along with strong electrical 

conductivity. Carbon is good for electrodes because of its remarkable ionic conductivity, 

which allows it to share and interchange electrons. Various methods must be used to 

change and regulate the porosity and availability of functional groups on carbon surfaces 

[8–17]. 

 Conducting polymers are organic polymers with high electrical conductivity, high 

surface area, porosity, pseudo-capacitive properties, great processability, flexibility, 

durability, customizable morphology, and reactivity to a wide range of other materials, 

making them suitable candidates for the creation of electrode materials [18]. Coordination 

polymers, in particular, are inorganic-organic hybrid materials that combine the best 

qualities of both inorganic and organic materials. This results in small volume change, 

quick ion diffusion, high capacity, and high energy density, making CPs a promising 

option for high-performance batteries [19]. The most typical ways that carboxylic or 

phosphonic acids, pyridines, or azoles linkers consist of ionic or coordination bonds 

between metal and oxygen, nitrogen, or any other donor atoms to produce complexometric 

polymers [20]. Conjugated coordination polymers with long-range planar π-d conjugation 

are interesting for a variety of applications because they combine the benefits of metal-

organic frameworks with conducting polymers [21]. Further, because these coordination 

polymers are effective, novel materials are required to improve the supercapacitors' 

pseudo-capacitive characteristics and cycling life in order to maximize their efficiency for 

conductive applications. 

 

II. LITERATURE REVIEW  

 The poly(aniline-co-pyrrole)-based conductive coordination polymer was 

synthesized through complexometric additives as 4'-aminoacetophenone-glyoxime ligand 

with a Cu/Ni/Co metal precursor [22]. Another coordination polymer was synthesized by 

using copper metal and the 2,3,7,8-tetraaminophenazine-1,4,6,9-tetraone ligand [23]. Also 

synthesize the Ni tetrathiafulvalene tetrathiolate coordination polymer, which has a 

tetrathiafulvalene tetrathiolate ligand and Ni as the central atom [24]. 

 2,7-dioxybenzo[lmn] [3,8] Phenanthroline-1,3,6,8(2H,7H)-tetraone] ligand 

coordinates with potassium metal ions by deprotonating through the Naphthalenediimides 

core's hydroxamate and carbonyl groups [25]. Further, Alkali-cation reservoir 

coordination polymers that conduct electricity and have the general formula A2-TM-

PTtSA, where A can contain either Li+, Na+, or K+, TM can be either Fe2+, Co2+, or Mn2+, 

and benzene-1,2,4,5-tetra-methylsulfonamide ligand [26]. Another, 2,5-dihydroxy-1,4-

benzoquinone ligand coordinates with transition metals to form a proton-conductive 

coordination polymer [27].  
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 A highly effective crystalline proton-conducting coordination polymer based on a 

positively charged [Co(bpy)4(H2O)2]
2+ (bpy = 4,4-bipyridine) backbone [28]. A 

straightforward homogeneous reaction between Cu metal ions and benzenehexaselenol 

ligand creates nanocrystals of a 2D π–d conjugated copper bis(diselenolene) coordination 

polymer [29]. The coordination polymer [TAG] [FeIIFeIII (ClCNAn)3] was synthesized 

through mixed-valence Fe II Fe III with ClCNAn2− of chlorocyanoanilate dianionic ligand 

and TAG as tris(amino)-guanidinium [30]. Additionally, H. Liu et al.'s research provides 

a fundamental understanding of electronic design methodologies that provide better 

direction for obtaining high conductivities and good mobilities in coordination polymers 

[31].  

 A liquid-liquid interface reaction between BHT/dichloromethane and copper(II) 

nitrate/H2O produced a highly crystalline thin film of the copper coordination polymer Cu-

BHT (BHT=benzenehexathiol) [32]. A novel electrically conductive one-dimensional 

Coordination polymers are logically produced at 100°C in DMF applying an electroactive 

ligand based on anthracene, which coordinates with Cd through its precursor, Cd 

(NO3)2·4H2O [33]. A new p-type semi-conducting two-dimensional coordination polymer, 

based on Cu(I) and the bridging 1,3-benzenedithiolate ligand, demonstrates a record 

Seebeck coefficient among Complexometric polymers, matching the value found for 

inorganic substances [34]. 

 Basically, the corresponding secondary amines, diisobutylamine or 

diphenylamine, were deprotonated to generate the respective dithiocarbamate lithium salts 

(Li(S2CNR2). Further, these were reacted with CuCl2(2H2O) to give CuII(S2CNR2)2 

Complexation with CuBr.S(CH3)2 or CuI to given the complexometric polymers [35]. A 

scalable chemical bath deposition process used to readily establish a 1D 𝝅–d conjugated 

coordination polymer (Ni-BTA) through composed of Ni and organic monomer 1,2,4,5-

benzenetetramine (BTA) [36]. 

 

Table 1. Overview of Complexometric polymer. 

Sr. 

No. 

Monomers Metals Complexometric 

polymer 

Properties Re

f. 
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1 4'-amino-acetophenone-

glyoxime ligand 

H
N

O

H

N

N

OH

OH

 
 

Cu/ 

Ni/ 

Co 

Poly(aniline-co-

pyrrole)-based on 

glyoxime complex 

 

 

Areal 

Capacitance: 

 

765-1024 mF 

cm-2 [per 10 

mA cm-2] 

22 

2 2,3,7,8-

tetraaminophenazine-

1,4,6,9-tetraone [TAPT] 

N

N

O

O O

O

H2N

H2N

NH2

NH2

 

 

Cu 

 

 

Cu-TAPT 

 

Conductivity:  

400 S m−1 at r.t.  

And 

3100 S m−1 at 423K 

23 

3 Tetrathiafulvalene 

tetrathiolate 

[TTFtt] 

 

Ni 

 

Ni-TTFtt 

 

 Conductivity:  

1280 S cm-1 

24 
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SS

S S

S

Sn

S

S

Sn

S

Bu Bu

BuBu

 

4 

 

 

2,7-dioxybenzo[lmn] 

[3,8] Phenanthroline-

1,3,6,8(2H,7H)-tetraone]  

[O-NDI] 

N

N

OO

OH

O O

OH

 

 

K 

 

 

K-ONDI 

 

 

Conductivity: 

10−6 S cm−1. 

25 

5 Benzene-1,2,4,5-tetra-

methylsulfonamide 

PTtSA 

A=Li/N

a/ K 

And 

T.M.= 

Fe/Co/

Mn 

A2-TM-PTtSA Conductivity: 

10-7 to 10-6 S 

cm-1 at r. t. 

 

High redox 

potential above 

3V 

26 
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HNNH

HNNH

SS

S S

 

6 2,5-Dihydroxy-1,4-

benzoquinone (H2-

DHBQ) 

O

O

HO

OH

 

T.M.=

Ni, Mg, 

Mn, Zn, 

Co 

TM-DHBQ strong bonding 

to O2 species, 

27 

7 4,4-bipyridine 

N

N

 

Co [Co(bpy)4(H2O)2]
2+ Conductivity: 

10-2 S cm-1 

28 

8 Benzenehexaselenol 

[BHS] 

SeH

SeH

SeH

SeH

HSe

HSe

 

Cu Cu-BHS Conductivity: 

110 S cm−1 at 

300 K, 

29 
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9 chlorocyanoanilate 

dianionic 

Cl

O

O

CN

O

O

 

Fe 
 

[TAG][FeIIFeIII(Cl

CNAn)3] 

 

Conductivity: 2 

× 10−3 S cm- 

1 

30 

10 Benzene-hexathiol 

SH

SH

SH

SH

HS

HS

 

Cu Cu-BHT Conductivity: 

1,580 S cm-1 at 

r.t. 

32 

11 5,5′- (anthracene-9,10-

diylbis(ethyne-2,1-diyl)) 

diisophthalic acid 

COOHHOOC

COOHHOOC

 

Cd [Cd(H2L)2]·3H2O Conductivity: 

1.04-1.55× 10−6 

S cm-1 

33 
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11 1,3-benzenedithiolate 

[BDT] 

SHHS

 

Cu [Cu2(1,3-BDT)]n Conductivity: 

1.5 mS cm-1 

34 

12 Dithiocarbamate[DTC] 

RR

SS

R=

 

Cu Cu[DTC] Conductivity: 

1 mS cm-1 

35 

13 1,2,4,5-

benzenetetramine [BTA] 

NH2

NH2H2N

H2N

 

Ni Ni-BTA Electrochromic 

properties: 

After 10 000 

electrochemical 

cycles exist 

excellent 

durability 

36 

 

 

III. CONCLUSION  

 The development of polymers benefits tremendously from the inclusion of 

complexometric polymers. The composition, architecture, and planned applications of 

complexometric polymers have been shown to be highly variable. Coordination chemistry 

seems to have achieved enormous progress in polymer science, based on its massive 

impact over the past few years. Future advances in coordination chemistry 

with organometallic chemistry will provide powerful and practical chemical instruments 

for studying precursor materials that may form into complex structures through simple 

chemical processes. 
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Abstract:  

 Tea in general and Herbal tea in particular, are gaining increasing consumer attention due 

to a growing awareness of health benefits derived from their use, but research in product 

development of flavored herbal tea is limited. The objectives of the study were to conduct 

formulation mixture of  Ocimum gratissimum  in order to assess their potential for new herbal tea 

development. Formulation of herbal tea with this herb was done, which imparts colour, aroma, 

flavor, astringency and overall acceptability to herbal tea and impart many health benefits. 

Herbal Tea of Ocimum gratissimum L. or clove basil with Camellia sinensis in proportion of 1:1 

is beneficial for increase blood circulation, maintain blood viscosity, reduce acidity, fat burning 

etc. Further study is necessary to make combinations of specific herbs for different types of 

ointments. 

Key wards: Herbal tea, Ocimum gratissimum, Camellia sinensis, Aroma, Astringency  

---------------------------------------------------------------------------------------------------------------- 

Introduction:  

  The Tea is the most consumed beverage in the world, but its origination is 

attributed to china [1] and becomes as an important commercial food product in the world. After 

china, the 2nd largest producer of tea is India [2]. These days consumers are cautious of their 

health so they are demanding for more natural and health benefitting food so tea seems to be a 

good vehicle in this respect because of its good taste and aroma. Hence tea belongs to a quickly 

growing market of wellness beverages [3]. Traditionally, tea is classified as green, black and 

herbal tea [4] and can be differentiated on the basis of their processing stages at the time of 

manufacturing. Camellia sinensis is the plant from which green tea and all kinds of tea are made. 

Fermentation is not done during herbal tea processing. Herbal tea imparts several health 

promoting components because of its high range of phenolic compounds. Herbal tea is covered 

to deliver nearly 4000 bioactive compounds under which one third is polyphenols [5].Tannins 

and flavonoids are the important polyphenols present in the Green tea. Catechins, one of the 

important flavonoid present in the green tea which is also known as vitamin E [6]. Herbal tea 

imparts several health 

benefits like weight loss in obese, to control alzheimer’s, parkinson’s, blood pressure, diabetes 

and heart diseases. There are many flavored green teas. Popular flavored green teas are lemon 

green tea, ginger & mint green tea, lemon honey green tea, jasmine green tea, etc. It is thus 

mailto:mndesai2306@gmail.com
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imperative to research the potential of native plant materials in the expansion of new flavored 

Herbal tea. On the basis of some unpublished reports, however, green tea imparts poor in sensory 

appeal due to the lack of distinct Flavor properties. Therefore, it may be needed to blend Herbal 

tea with other herbs as a means of improving its sensory appeal and for good health and 

wellness. The herbs discussed in the research work are Ocimum gratissimum and Camellia 

sinensis. 

  Ocimum gratissimum L. is commonly known as clove basil or lemon basil and its native 

range is tropical and sub tropical old world. A polymorphic branched, aromatic shrub nearly 0.5 

to 3 m tall belonging to family Lamiaceae, has been identified as a culinary herb with wide 

applications. Ocimum gratissimum is an aromatic, perennial herb, 1-3 m tall; stem erect, round-

quadrangular, much branched, glabrous or pubescent, woody at the base, often with epidermis 

peeling in strips. The plant is mainly distributed in tropical regions and native to South Asia, 

Africa and various regions of South America Polynesia, Bismarck, Archipelago and the West 

Indies [5].  The phytochemical study of the plant shows the presence of several bioactive 

compounds. The aqueous leaf extract assay shows the presence of steroids, tannins, flavonoids, 

saponins, terpenoids alkaloids, inulins, phenolic compounds, B-carotene, glycosides carotenoids, 

reducing sugars, phlobatannins, anthraquinones and cardiac glycosides with steroidal ring and 

deoxy–sugar [3]. O. gratissimum is used as a spice and possesses nutritive value and flavouring 

properties [4]. The plant has a wide application in the traditional system of medicine to cure 

various ailments. The plant produces essential oil with antibiotic,  antioxidant, antimalarial, 

antifungal, antibacterial, antidiarrheal, antidiabetic, anti-carcinogenic, insecticidal, antimutagenic 

and antiurolithiatic  properties[6].  

 

Materials and Methods:  

 

Kingdom: Plantae 

  Division: Magnoliophyta 

    Order: Lamiales 

      Family: Lamiaceae 

        Genus: Ocimum 

          Species: gratissimum 

             Binomial name: Ocimum gratissimum L.   

                Local name: Ram tulas 

Sample collection and extraction: 

 

 The plant specimens were identified and prepared for herbarium. Specimens were 

authenticated and deposited herbarium in department of botany, Shri V Y college, Peth Vadgaon. 

  The herbal tea prepared with the help of powder of Camellia sinensis  and 

Ocimum gratissimum. Powder of Camellia sinensis were collected from a local market of 
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Pethvadgaon. Ocimum gratissimum were thoroughly washed under tap water. The clean sample 

was dried in shade and coarsely powdered by hand crushing and then stored in air- tight, 

container for further use. Dried Leaves of Ocimum gratissimum 50gm and dried leaves of 

Camellia sinensis 50gms (1:1) proportion. 

 

Preparation of Herbal Tea: 

Hot water (100o ± 2oC) 

↓ 

Dried Camellia sinensis and Ocimum gratissimum (1:1) 

↓ 

Sweetening (1Tsp. sugar / jiggery / Stevia leaves) 

↓ 

Hot water extraction 

↓ 

Filtration  

↓ 

   Cooling    Hot  

       

      Cold tea  hot tea 

 

Fig 1: Steps involved in the Process of Herbal Tea preparation 

 

Results:  

 Herbal tea looks like tea and is brewed in the same way as tea, but it not actually a tea at 

all. This is because they do not come from the Camellia Sinensis bush, the plant from which all 

teas are made. Herbal teas are actually infusions, and are properly called tisanes. Tisanes are 

made from mixtures of dried leaves, seeds, grasses, nuts, barks, fruits, flowers, or other botanical 

elements that give them their taste and provide the benefits of herbal teas. They also taste well 

and are easy to drink. Your herbal tea may consist of one main herbal ingredient or it may be a 

blend of herbal ingredients, designed to bring about a specific purpose, such as relaxation, 

rejuvenation, relief from a specific condition, amongst other things. 

 

Uses of Herbal Tea 

 

• Herbal teas (which are also called 'tisanes') are simple, effective, inexpensive ways to 

enjoy the taste and benefits of herbs and spices. 

•  Herbal tea as a refreshing drink. 

• Achieving a more calm and relaxed state of mind. 
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• Supporting heart health. 

• Aiding with stomach and digestive problems. 

• Providing cleansing properties for the body. 

• Promoting energy and wellness. 

• Nourishing the nervous system. 

• Strengthening the immune system. 

• Providing antioxidants to the body. 

• Boosting energy levels and invigorating the body. 

• Relieving stress. 

• Helping to avoid colds. 

• Stimulating the internal organs. 

• Promoting a good night’s sleep. 

• Reduce Acidity 

• Fat burning 

• Organoleptic Characters 

 

Camellia sinensis  + Ocimum gratissimum 

Colour: Greenish brown 

Odour: Bitter 

Taste: Bitter 

PH(range): 8-9. 

Conclusion: 

The above infusion will provide new alternatives to traditional flavored teas which can 

impart health benefits too.  There is lot of uses of this herb which acts like antioxidant, 

immunomodulator, a mood stabilizer, antiviral and antibacterial. This preparation can be used in 

dry or liquid form to improve human health. It can be served with or without sugar. Further study 

is necessary to make combinations and concentrations of specific herbs for treatment of different 

types of diseases. 
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Abstract: 

 

  Exploration of ethnic traditional food recipes has an immense contribution to the 

preservation and sustainability of traditional food habits and culture. Wild edible leafy 

vegetables were currently underutilized (less intake) especially in buffer and transition zones, 

which can complete the staple foods and partially supplementing the essential macro- and micro-

nutrients. Along with this they have the potential to fulfill the dietary needs and ensure balanced 

nutrition, if consumed in recommended portions and sizes. The main objective of this study was 

to explore and document traditional food recipes prepared from wild edible leafy 

vegetables from Konkan region of Maharashtra. The present study was designed to prepare a 

delicious and nutritious recipe of these wild leafy vegetables to improve the taste of the food. 

The nutritious recipes like soup, parathas and cutlets were prepared by using these wild leafy 

vegetables. 

 

Keywords: Wild leafy vegetable, Recipes, Nutritional Importance, Konkan region 

---------------------------------------------------------------------------------------------------------------- 

Introduction  

  In India green leafy vegetables are generally consumed in cooked form. These vegetables 

occupy an important place among vegetables because of their colour, flavor and health benefits. 

They are inexpensive and important source of nutrients, vitamins, minerals and secondary 

metabolites (Gupta et al., 2005, Gupta and Prakash, 2009). Coastal people mostly eat rice and 

fish in their daily diet. However in monsoon various kinds of wild, leafy vegetables grow which 

are also consumed by these coastal people. Green leafy vegetables are the most widely grown 

group among the vegetables in many countries. Since ancient times green leafy vegetables have 

grown for their foliage and are considered as excellent source of essential nutrients. Some 

commonly consumed green leafy vegetables are spinach, coriander, mint leaves, amaranth, curry 
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leaves, fenugreek, cabbage, etc. Nutritional composition of these vegetable is reported by 

Gopalan et al. (1996). In developing nations, several wild edible plant are exploited as a source 

of food because they provide an adequate level of nutrition to the inhabitants (Edmonds and 

Chweya, 1995) Mostly rural people harvest these wild food resources from different habitats 

such as home gardens, backyards, fields and also from dykes, common lands, forests, roadsides, 

slope of hills, water bodies or marsh lands.  

 Most of the wild vegetables are reported to have a high nutritional potential, 

medicinal properties and a high yield potential, (Onyango et al., 2000). Much of the rural 

population in India depends on wild greens to meet their nutritional requirement (Nordeide, 

1996). Traditional wild leafy crops are important fresh crops during rainy season. 

Material 

            Collection of wild vegetable samples was made from Ratnagiri and Sindhudurg districts 

in Konkan, Maharashtra. Frequent visits were made at different places in the two districts during 

the whole year. Survey of the study region commenced in July 2011 and ended in July 2014. 

Local places from Ratnagiri and Sindhudurg visited for survey include Chiplun, Kudal, 

Kankavali and Aachra Tahesils. 

A survey of Sindhudurg and Ratnagiri districts was carried out to gather information 

about the wild, leafy vegetables. For this different places like market, bazaars, small shops, in 

towns and talukas etc. were visited. A questionnaire was prepared and used to record the 

information from shepherds, cowboys, farmers and housewives. Knowledge of the usage of the 

vegetables in the past and present for consumption, mode of food preparation and homemade 

medicinal use of vegetables were known from them. Specimens collected from the field were 

taken to the local people of village for their correct identification. The field notes and collected 

information were used for further compilation of the data. 

1. Amorphophallus paeoniifolius   

Common Name- Suran 

Family- Araceae 

Perennial tuberous herbs. Leaf solitary,3 partite, leaflets elliptic, lanceolate or oblanceolate. 

Male flowers numerous in upper part and female flowers few in lower part of spadix, style 

longer than ovary. Spathes companulate, greenish-pink with brown blotches. 

2. Cassia tora 
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Family- Fabaceae 

Common Name- Takala 

Annual herb. Leaflets obovate-oblong, 3 pairs, flowers in subsessile pairs, in the axils of 

leaves, crowded upwards. Petals yellow in colour, subequal. Pods subterete, often spreading. 

3. Celosia argentea 

Family- Amaranthaceae 

Common Name- Kurdu 

  Plant erect, herb with 1-2 feet in height. Stem green, ribbed. Leaves green and tinged 

with red spots. Flowers solitary, terminal, cylindric spikes. Perianth of 5 separate tepals.Stamens 

5, united at base.  

Results:  

 

A few simple but tasty recipes of wild leafy vegetables are described in the following pages.  

 Suran cutlet  

Ingredients 

Suran leaves- 1 bowl    1tsp-       Cumin seeds 

Mashed potatoes- 1 bowl                1tsp-       Sesame seeds 

(boiled and peeled) 

Grated carrot -¼ bowl    

Ginger, garlic and   chilli paste - 2 tbsp    

Corn flour- 3-4 tbsp    Turmeric powder- 1tsp       

Salt to taste 

Procedure 

Keep suran leaves in boiling water containing kokum, tamarind or lemon juice for 3-5 

minutes. Drain off the water and finely chop the leaves, mix in a bowl with mashed potatoes, 

grated carrot, garlic, ginger and chili paste. Add salt, cumin and sesame seeds and 1tsp oil or 

some cheese. Make small, flat tikki, roll in sooji and shallow fry in a oil in a pan. Serve with 

tomato ketchup or coconut chutney.  

 

Suran Vadi 

 Ingredients  

Gram flour- 1 cup  

Cumin and coriander seed powder- 1 tsp 
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 Suran leaves- 3-4 Sesame seeds- 1 tsp 

Turmeric powder- 1tsp  

Asafoetida powder- ½ tsp  

Kokum/tamarind juice - 1 tbsp  

Red chili powder- 1-2 tbsp 

 Salt to taste  

Sugar/jaggery for taste  

 Procedure:  Mix all ingredients (except suran leaves) to form a thick batter. Wash suran 

leaves and keep in boiling water for 5 minutes with kokum/ tamarind or lemon juice. Remove 

thick veins from leaf and apply batter on lower side of the leaf. Place another leaf on it and apply 

batter on it. Now fold the leaf from one side to make a roll. Place the roles in a steamer for 10 

minutes. After cooling, cut the role into small pieces and shallow fry in oil to make golden 

brown crispy vadi. Serve hot with tomato sauce.  

Takala and Kurdu paratha  

Ingredients 

 Finely chopped Celosia leaves (Kurdu) - 1 bowl  

Finely chopped Cassia leaves (Takala) - 1 bowl 

 Wheat flour/mixed grain flour- 1 bowl 

 Rice flour- 2 tbsp 

 Ginger and garlic paste- 1 tbsp  

Cheese–1cube/Butter- 1tbsp 168 

 Green chili paste- 1 tbsp  

1tsp- Sesame seeds  

Cumin and coriander seed powder- 1 tsp  

Asafoetida-1/2tsp  

Salt to taste Sugar-1/2tbsp  

Procedure  

 Boil the vegetables for 4-5 minutes and drain off the water cut and mix all the ingredients 

and knead well with water to form dough. Keep this dough closed for 10- 15 minutes. Divide the 

dough into small portions or balls. Cover these balls with wheat flour and make a paratha. Roast 

the paratha on a hot tawa by applying oil from both sides till it turns golden brown. Serve hot 

with tomato ketchup or pudina chutney. 

 Kurdu Soup 

 Ingredients  

Celosia leaves (Kurdu) with young shoots- One bowl  

Small onion- One  

Medium tomato – One 
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 Garlic cloves- Two-four  

Pepper powder- One tbsp  

Corn flour- One tbsp  

Red chili powder- Half tbsp 

 Salt to taste 

Sugar to taste  

Procedure  

 Wash and cut Celosia leaves, onion and tomato. Pressure  cook all the vegetables and 

garlic cloves with a small quantity of water. Grind in a mixer and strain through a sieves, mix 

corn flour and boil on gas flame. Then add salt, black pepper powder and some sugar and again 

heat for 2-3 minutes. Serve hot. 

 

                                      
             Celosia argentea (Kurdu)    Kudu and Takala Paratha 
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                     Cassia tora (Takala)        Kurdu Soup 

 

     
Amorphophallus paeoniifolius (Suran)                     Suran Cutlets 
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                  Suran Vadi 
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भारताचे परराष्ट्र धोरण आणण गुजराल णिद्ाांत 

 

अणभषेक प्रणिण चौगले1, अजय प्रभाकर पाटील2, िमीक्षा फराकटे2  

1 संशोधक विद्यार्थी, राज्यशास्त्र विभाग, वशिाजी विद्यापीठ, कोल्हापरू   

2 सहाय्यक प्राध्यापक, राज्यशास्त्र विभाग, वििेकानंद कॉलेज, कोल्हापरू (स्िायत्त)  

 

गोषिारा : 

 पंवित जिाहरलाल नेहरू यांना भारतीय परराष्ट्र धोरणाच ेवशल्पकार समजले जाते. त्यानतंर पतंप्रधानपदी विराजमान 

झालेल्या प्रत्येक व्यक्तीने आपला ठसा भारताच्या परराष्ट्र धोरणािर उमटिला आह.े इदं्रकुमार गजुराल ह ेएक िर्ाापेक्षा कमी 

काळ भारताच्या पंतप्रधानपदी होते. तत्पिूी दोन िेळा त्यानंी परराष्ट्र मंविपद भरू्विले होते. परंतु एिढ्या कमी कालािधीत 

दखेील गजुराल वसद्ातंाच्या रूपाने भारताच्या परराष्ट्र धोरणािर त्यांनी अमीट ठसा उमटिला आह.े भारतीय उपखंिात 

सौहादााचे, सहकायााचे िातािरण जपण्यासाठी, उपखंिातील चीनचा प्रभाि रोखण्यासाठी आवण उपखंिातील शातंतापणूा 

सहजीिनासाठी गजुराल वसद्ातं महत्त्िाचा आह.े 

पाररभाणषक शब्द: परराष्ट्र धोरण, सािाभौमत्त्ि, प्रादवेशक अखंित्त्ि, विपक्षीय िाटाघाटी, प्रादवेशक सहकाया. 

---------------------------------------------------------------------------------------------------------------- 

 

प्रस्तािना : 

 भारताचे त्याच्या शेजारील राष्ट्रासंोबतच ेसंबंध हा भारताच्या परराष्ट्र धोरणाचा एक महत्त्िाचा भाग आह.े भारतीय 

उपखंिामध्ये आकाराने आवण लोकसंख्येने भारत हा इतर दशेांपके्षा वकतीतरी मोठा दशे आह.े त्यामळेु इतर राष्ट्रे 

आपल्यासोबत संबंध ठेिताना सािध असतात. चीन आवण पावकस्तान ह्या दोन राष्ट्रांसोबत भारताच ेसंबंध कायम ताणलेल े

रावहले आहते. चीन भारतीय उपखंिामध्ये आपला प्रभाि िाढिण्यासाठी सातत्याने प्रयत्नशील रावहला आह.े या गोष्टींचा 

विचार करून परराष्ट्र व्यिहार मंिीपदी असताना इदं्रकुमार गजुराल यांनी परराष्ट्र धोरणाविर्यी काही तत्त्ि ेमांिली, जी गजुराल 

वसद्ांत म्हणनू ओळखली जातात. गजुराल वसद्ातंामळेु भारतीय परराष्ट्र धोरणाची वदशा बदलली आह.े या वसद्ांतामळेु 

भतूान, नेपाळ, बांग्लादशे, श्रीलकंा, मालदीि यासारख्या शेजारील राष्ट्रांसोबत भारताचे संबंध सुधारण्यास मदत झाली आह.े 

या वसद्ांतािर टीका झाली. या वसद्ांताची अंमलबजािणी करताना आव्हाने वनमााण झाली, पण या वसद्ांताच ेमहत्त्ि आजही 

कमी झालेले नाही. या वसद्ांताचा संपणूा आढािा घेण्याचा प्रयत्न प्रस्तुत शोधवनबंधातून करण्यात आला आह.े    

 भारताचा विचार केला तर, शेजार यासंोबतचे संबंध सधुारणे ह ेसत्तिेर येणारया प्रत्येक सरकारच्या परराष्ट्र धोरणाच े

ध्येय असते. आदशा परराष्ट्र धोरण आखताना अनेक अिचणींना सामोरे जाि ेलागते. उपखंिाचा विचार केला असता भारत 

आपल्या शेजारी दशेांपके्षा आकाराने आवण लोकसंख्येने खपू मोठा आह.े म्हणनूच या उपखंिाला ‘भारतीय उपखंि’ असे 

म्हणतात. त्यामळेु आपल्या लहान शेजारयांना आपल्या आकाराचा धोका िाटतो. ते त्यांच्या सािाभौमत्िाचे उल्लंघन होईल 
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या भीतीने आक्रमकतनेे बचािात्मक पवििा धारण करतात. संतुलन साधण्यासाठी इतर मोठ्या सत्तानंा स्र्थावनक 

राजकारणामध्ये आणतात. आपल्या कवर्थत 'मोठ्या बंध'ू ची ितृ्ती लक्षात घेऊन स्र्थावनक राजकारण खेळतात. ह े दशे 

भारताकिून कोणत्याही परस्पर बंधनावशिाय उदार िागणकुीची अपेक्षा करतात. त्यावशिाय, भारतासोबतच्या सामावयक 

प्रादवेशक, िांवशक, भावर्क, धावमाक आवण सांस्कृवतक दवु्यामंळेु या छोट्या शेजारी दशेानंा त्यांची ओळख गमािण्याची भीती 

िाटते. 

 परराष्ट्र धोरणातील या सिा गुंतागुंतीची जाण दसुरयांदा भारताच े परराष्ट्र व्यिहार मंिीपद भरू्विणारया इदं्रकुमार 

गजुराल यांना होती. १९८९-१९९० या कालािधीत इदं्रकुमार गजुराल भारताचे परराष्ट्र व्यिहार मंिी होते. त्यानंतर १ जनू 

१९९६ रोजी त्यांनी दसुरयांदा परराष्ट्र व्यिहार मंिालयाचा कारभार स्िीकारला होता. भारताच्या ‘शेजारी राष्ट्रांविर्यक 

धोरण’(Neighbourhood Policy) आखण्याचे महत्त्िाच ेकाया त्यांनी केले. हचे धोरण ‘गजुराल वसद्ातं’ म्हणनू 

ओळखल ेजाते.  

गुजराल णिद्ाांत : 

१) भतूान, बागंलादशे, नपेाळ, मालदीि आवण श्रीलंका यांसारख्या शजेारी दशेांकिून कोणत्याही परतफेिीची अपेक्षा न 

करता भारताने सद्भािनेने आवण विश्वासाने जी काही मदत करता यईेल, ती  करािी. 

२) कोणत्याही दवक्षण आवशयाई दशेाने आपला भभूाग दसुरया दवक्षण आवशयाई राष्ट्राच्या वहताविरुद् िापरण्याची 

परिानगी दऊे नये. 

३) दशेांनी परस्परांच्या अंतगात कारभारामध्ये हस्तक्षपे करू नय.े 

४) सिा दवक्षण आवशयाई दशेांनी एकमेकांच्या प्रादवेशक अखंितेचा आवण सािाभौमत्िाचा आदर केला पावहज.े 

५) त्यांनी आपले सिा िाद शातंतापणूा विपक्षीय िाटाघाटीिारे सोििले पावहजेत. 

 गजुराल वसद्ांताचा सार असा आह े की दवक्षण आवशयातील सिाात मोठा दशे असल्याने, भारत उपखंिातील 

शेजारयांना एकतफी सिलती दऊे शकतो. 

गुजराल णिद्ाांताचे महत्त्ि आणण उपलब्धी 

• णििादाांचे णनराकरण ि प्रादेणशक िहकायय 

१) बांग्लादशेसोबतचा पाणी िाटपाचा िाद : गजुराल वसद्ांताची अंमलबजािणी केल्यामळेु १९९६-९७ मध्ये 

जलदपणे म्हणज े अिघ्या तीन मवहन्यात बांग्लादशेसोबतचा पाणी िाटपाचा िाद सोििला गलेा. १२ विसेंबर 

१९९६ रोजी बांग्लादशेसोबत ३० िर्ाांचा पाणी िाटपाचा करार झाला. यापिूी १९७७ साली झालेला करार १९८८ 

साली संपला होता. त्यानंतर दोन्ही दशेांनी आिमठेुपणा दाखिल्यामळेु पढुील िाटाघाटी होऊ शकल्या नव्हत्या. पा 

या िेळी िाटाघाटी यशस्िी झाल्या.  

२) नेपाळ जलविद्यतु करार : त्याच िेळी, जलविद्यतु वनवमातीसाठी महाकाली नदीचा िापर करण्यासाठी नेपाळशी करार 

करण्यात आला. हा करार पिूी िादग्रस्त ठरला होता. पण यािेळी नपेाळमध्ये दखेील त्याचे स्िागत झाले.   
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३) चीन सोबतचा सीमा वििाद गोठिणे : नोव्हेंबर 1996 मध्य ेभारत आवण चीनने मान्य केललेे विश्वास वनवमातीच े

उपाय दखेील विपक्षीय संबंध सधुारण्यासाठी दोन्ही दशेांनी केलले्या प्रयत्नांचा एक भाग होते. त्यािेळी काही 

काळासाठी सीमा वििाद गोठिला गेला होता. 

४) पावकस्तानशी सामान्य जनतेच्या पातळीिर संपका  िाढिणे : या वसद्ांतामळेु पावकस्तानसोबत सामान्य जनतेच्या 

पातळीिर संपका  िाढविण्यास मदत झाली आह;े  ज्यामळेु संबंवधत दशे त्यांचे मतभेद सौहादापणूापणे सोिि ू

शकतील. 1997 मध्ये भारतान ेएकतफीपणे पावकस्तानी पयाटकानंा, विशेर्त: ज्येष्ठ नागररक आवण सांस्कृवतक 

गटानंा वव्हसा शलु्क आवण पोवलस अहिाल यासंबंधी अनेक सिलती जाहीर केल्या. 

५) परस्पराविर्यी विश्वास वनमााण करण्यासाठी पावकस्तानशी चचाा : जनू 1997 मध्ये भारत आवण पावकस्तान दरम्यान 

परराष्ट्र सवचि स्तरािरील चचाा घिून आली. त्यामध्ये दोन्ही दशेांनी परस्परांमध्ये विश्वास वनमााण करण्यासाठी, सिा 

वििादाचंे मिैीपणूा वनराकरण करण्यासाठी आवण िाटाघाटीसाठी आठ क्षेिे वनवित केली. तवे्हा गजुराल वसद्ांताला 

महत्त्ि प्राप्त झाले.पावकस्तानसोबत संवमश्र संिाद : रेंगाळललेे िाद (उदा. काश्मीर, दहशतिाद) असनूही, ‘समस्या 

सोििणे आवण मान्य अटींिर सहकाया करण’े यािर आधाररत, पावकस्तानशी संवमश्र संिादाची सरुुिात.  

६) श्रीलंका विकास सहकाया : या वसद्ांतान ेश्रीलंकेसोबतचे करार सलुभ केले, ज्यामळेु या प्रदशेात विस्ताररत विकास 

सहकायााला चालना वमळाली. 

• णिश्वाि णनणमयतीचे उपाय : 

१) प्रादवेशक विश्वास मजबूत करण े : गजुराल यांच्या परराष्ट्र धोरणाच्या दृवष्टकोनामळेु भारतीय उपखिंामध्ये विश्वास 

आवण सहकाया लक्षणीयरीत्या िाढले. 

२) भतूानचा जलप्रिाह करार : गगंेच्या पाण्याचा प्रिाह िाढिण्यासाठी कालिा प्रकल्पासाठी भतूानची संमती 

वमळिण्याचे यशस्िी प्रयत्न. यातनू प्रादवेशक सहकायााचे दशान झाले.  

• िातत्य आणण िारिा: 

१) एकामागोमाग पतंप्रधानांनी केललेे वसद्ांताचे पालन: वभन्न राजकीय विचारसरणी असनूही, सलग पंतप्रधानानंी 

त्यांच्या परराष्ट्र धोरणाच्या दृवष्टकोनात गजुराल वसद्ातंाच्या पैलूचंा समािेश करणे सरुू ठेिले. 

२) वचरस्र्थायी महत्त्ि: भारताच्या प्रादवेशक राजनय आवण शेजारील दशेांसोबत सतत सहकायाात्मक संबंधांचा पाठपरुािा 

करण,े या दोन गोष्टींमध्य ेया वसद्ांताचा िारसा वदसनू येतो.  

गुजराल णिद्ाांताबाबत णचांता आणण आव्हाने : 

▪ चीनचा िाढता प्रभाि : बेल्ट अँि रोि सारख्या उपक्रमांिारे उपखंिात चीनच्या प्रभािाचा विस्तार झाललेा आह.े 

गजुराल वसद्ांतािारे जो परस्पर संपका  सधुारण्यािर भर वदला होता, त्याला िाढलेल्या सरुक्षाविर्यक वचंतमेळेु आव्हान 

वनमााण झाले आह.े 

▪ आंतर-प्रादवेशक एकिीकरण : दवक्षण आवशयातील वकमान पातळीिरील प्रादवेशक एकात्मता वजचा जागवतक 

व्यापारातील िाटा 5% पेक्षा कमी आह,े गजुराल वसद्ातंाच्या प्रभािी अंमलबजािणीमध्ये अिर्थळा आणते. 



323 
 

▪ चीनच्या तलुनते असणारी संसाधन विर्मता : शेजारच्या प्रदशेात चीनने मोठ्या प्रमाणािर संसाधन ेतैनात केललेी 

आहते. त्याच्याशी बरोबरी करण े भारतासाठी आव्हानात्मक आह.े भारताच्या परराष्ट्र धोरणाचे एक साधन म्हणनू 

विकास सहकायााच्या पररणामकारकतेिर पररणाम होत आह.े 

▪ आवर्थाक मंदीचा पररणाम : भारतातील सध्याच्या आवर्थाक मंदीमळेु शेजार यांसाठी बाजारपेठ आणखी खलुी करण्याची 

इच्छा कमी होते, ज्यामळेु गजुराल वसद्ांताचा आवर्थाक स्तभं कमकुित होतो. 

▪ सीमेिरील सरुक्षा धोके : भारताच्या सीमा सीमेपलीकिील दहशतिाद, वनवर्द् व्यापार आवण अंमली पदार्थाांची 

तस्करी यासारख्या सरुक्षा धोकयासंाठी िावहनी बनतात आवण शातंतापणूा संबंधांच्या वसद्ातंाच्या आकांक्षलेा आव्हान 

दतेात. 

▪ अंमलबजािणी आव्हाने आवण लिवचकता : गजुराल वसद्ान्तामधील तत्त्िांच्या अंमलबजािणीत जी आव्हाने आहते, 

त्यापैकी एक म्हणज ेशेजारी दशे जर मान्य केलेल्या तत्त्िांपासनू विचवलत झाले तर त्या वसद्ांताच्या पनुमूाल्यांकनाची 

गरज वनमााण होते. 

▪ विकास सहकायाासाठी संसाधनाचंी कमतरता : विशेर्त: चीनच्या विस्ताररत क्षमतेच्या तलुनेत भारताची संसाधन े

मयाावदत असल्यामळेु गजुराल वसद्ांताच ेविकास सहकायाािरील अिलंवबत्ि कमकुित झाले आह.े 

▪ गजुराल यांच्या कायापद्तीिर टीका : वसद्ांत पणूापणे अंमलात आणण्यासाठी परराष्ट्र व्यिहाराशी संबंवधत 

नोकरशाहीकिून मनापासनू पावठंबा वमळिण्यात अयशस्िी झाल्याबद्दल गजुराल यांच्या कायापद्तीिर टीका केली 

जाते. 

▪ पावकस्तानबाबत मिाळ दृष्टीकोन : पावकस्तानप्रती गजुराल यानंी अत्यंत सौम्य भवूमका घेतली होती, त्यामळेु 

भारताला संभाव्य दहशतिादी हल्ल्यांसह भविष्ट्यातील सरुक्षा धोकयांचा सामना करािा लागला; अशी टीका 

त्यांच्यािर होते. 

▪ पावकस्तानसोबत अलगपणाचे धोरण : पावकस्तानमधील काहीजण हा वसद्ांत म्हणज े इस्लामाबादला एकाकी 

पािण्याची भारतीय रणनीती म्हणनू समजतात, ज्यामळेु प्रादवेशक सहकायाात संशय आवण आव्हाने वनमााण होतात. 

यापुढील िाटचालीचा मागय काय अिािा? 

• धोरणात्मक पनुमुाल्यांकन : 

 विकवसत होत असलेल्या भौगोवलक-राजकीय गवतशीलतलेा प्रवतसाद म्हणनू, भारताने िाढती गुंतागुंत आवण 

संभाव्य धोके ओळखनू आपल्या शेजारील राष्ट्रांसोबातच्या धोरणाचे सखोल पनुमुाल्यांकन केले पावहज.े 

• शाश्वत प्रवतबद्तेिारे "शेजारी प्रर्थम" ह ेधोरण : 

 सिा प्रकारच्या राजकीय आवण सामान्य जनतेच्या पातळीिरील शाश्वत प्रवतबद्ता िाढिनू ‘शेजारी प्रर्थम’ 

दृवष्टकोनाला प्राधान्य वदले पावहज.े भारताचे शेजारील राष्ट्रांसोबत सखोल असे सांस्कृवतक संबंध आहते, त्याचा भारताने लाभ 

घेतला पावहजे. 

• गजुराल वसद्ातंामधील तत्त्िांिर सातत्यपणूा जोर : 
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  गजुराल वसद्ांतामध्ये नमदू केलले्या सहकाया, परस्परसंिाद या प्रमखु तत्त्िांिर जोर वदला पावहज.े 

भारताच्या परराष्ट्र धोरणातील वनणाय घेण्यासाठी आवण शेजारील दशेांशी संबंधांना आकार दणे्यासाठी या तत्त्िांशी बावंधलकी 

राखली पावहजे. 

• आवर्थाक आवण प्रादवेशक सहकाया : 

  क्षेिामध्ये व्यापार, गुंतिणकू आवण पायाभतू सवुिधांच्या विकासािर लक्ष कें वद्रत करून आवर्थाक संबंध 

अवधक दृढ केले पावहजेत. SAARC आवण BIMSTEC सारख्या प्रादवेशक उपक्रमांमध्ये सवक्रय सहभागािारे 

प्रादवेशक सहकायााला प्रोत्साहन वदले पावहज.े 

• संघर्ा वनिारणासाठी मतु्सद्दीपणा : 

  वििाद शातंतेने सोििण्यासाठी आवण परस्पर समंजसपणा वनमााण करण्यासाठी, सहकाया आवण वस्र्थरतचे े

िातािरण वनमााण करण्यासाठी वनयवमत संिाद आवण राजनवयक प्रयत्नांमध्ये व्यस्त रावहले पावहज.े 

• जबाबदार शेजारी धोरण : 

 इतर दशेांच्या अंतगात बाबींमध्ये हस्तक्षेप टाळून आवण शेजारी राष्ट्राचं्या सािाभौमत्िाचा आवण प्रादवेशक अखंितेचा 

आदर करून जबाबदार शेजारी म्हणनू िागले पावहजे. 

णनष्ट्कषय :  

१) दशेाचे वमि बदलतील, शि ू बदलतील, पण दशेाचे शेजारी कधी बदल ू शकत नाहीत. त्यामळेु दशेाच्या परराष्ट्र 

धोरणाची आखणी करताना गजुराल वसद्ांत हा विचारात घ्यािाच लागतो. 

२) परतफेिीची अपके्षा न करता भारताने सढळ हाताने भतूान, बांग्लादशे, नेपाल, श्रीलंका, मालदीि या शेजारी दशेांना 

मदत केली, तरच भारत खरया अर्थााने ‘मोठ्या बंधचूी’ भवूमका वनभाि ूशकेल. 

३) कावश्मरसारखे िादाचे मदु्दे बाजलूा ठेिनू भारताने पावकस्तानसोबत सामान्य जनतेच्या पातळीिर संिाद िाढिला 

पावहजे. शांततापणूा मागााने िादाच्या मदु्याचं ेवनराकरण केले पावहज.े 

४) चीनचा उपखंिातील प्रभाि िाढू द्यायचा नसले तर गजुराल वसद्ान्तावशिाय पयााय नाही. 
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Abstract— A variety of Erlenmeyer Azlactones have been synthesized by reacting aldehyde with                      

2-phenyl-5(4H)-oxazolone using catalytic amount of potassium phosphate in ethanol medium at ambient 

temperature. Use of potassium phosphate as an inexpensive catalyst makes the protocol more 

economical. Mild reaction conditions operable at ambient temperature, simple work-up procedure as 

well as purification of product and high yields (80-98%) are the added advantages of the present 

method. 

 

Keywords: Erlenmeyer Azlactones, potassium phosphate, ambient temperature.  

In 1893, Friedrich Gustav Carl Emil Erlenmeyer1 discovered the reaction between benzaldehyde 

with N-acetylglycine in the presence of acetic anhydride and sodium acetate (Erlenmeyer reaction). The 

reaction proceeds via a Perkin condensation following the initial cyclisation of the N-acetylglycine2 

yielding the so-called Erlenmeyer azlactones. These have been used in a wide variety of reactions as 

precursors for biologically active peptides3, herbicides, fungicides4, as drugs, pesticides and 

agrochemical intermediates5. They have been used in active site titrations of enzymes6, as 

antihypertensives7 and in the asymmetric synthesis of amino acids8.  

A detailed literature survey towards the Erlenmeyer reaction revealed that most of the protocols 

employed for this reaction operate under high thermal activation9-14, microwave activation15-17 and 

ultrasonic irradiation.18-19 There are a few protocols operable at room temperature using N-

methylimidazole20, (S)-proline21 and (D,L)-proline22. Each of the above method has its own merit with 

at least one of the limitations of low yields, use of expensive catalyst, long reaction, times, harsh 

reaction conditions and tedious work-up procedures. The main problem of synthesis of Erlenmeyer 

Azlactones is presence of strong base would facilitate the self-condensation of the aldehyde. Hence a 

mild base is to be selected for their synthesis. We envisioned that K3PO4 which is a stronger base than 

alkali carbonates but weaker than corresponding hydroxides might be a useful catalyst for Erlenmeyer 

reaction. 

In continuation of our interest in exploring K3PO4 for synthesis of organic compounds,23 we wish to 

report a simple, practical and efficient method for the synthesis of Erlenmeyer Azlactones from 

aldehydes and 2-phenyl-5(4H)-oxazolone catalyzed by K3PO4 at room temperature. (Scheme 1). 
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Scheme 1: Potassium Phosphate Catalyzed Synthesis of Erlenmeyer Azlactones 

 

Formation of the intermediate azlactone anion (Scheme 2) is the key to the success of the 

reaction. From our previous experience of K3PO4, we envisioned that K3PO4 could be a suitable catalyst 

for the present transformation, the central K+ ion is oxophilic makes the carbonyl carbon of aldehyde 

functionality more elctrophilic and the counteranion PO4
3- is sufficiently basic for the formation of anion 

of 2-phenyl-5(4H)-oxazolone. Hence, the reaction took place rapidly and yielded corresponding 

Erlenmeyer Azlactones in excellent yields. A plausible mechanism is depicted in Scheme 2. 

As a case study, to a stirred solution of benzaldehyde (1 mmol), 2-phenyloxazol-5-one (1 mmol) 

in ethanol (10 mL) potassium phosphate (25 mol %) was added [Scheme 1]. The progress of the reaction 

was monitored by TLC. Within 15 minutes the reaction was completed, as indicated by the 

disappearance of the spot due to aldehyde, from TLC. The reaction mixture was poured into ice-water 

and the precipitate formed was filtered and washed with hexane and recrystalized with hot ethanol and 

identified by spectral methods. 

 
Scheme 2 : A Plausible Mechanism of Potassium phosphate catalyzed synthesis of Erlenmeyer 

azlactones 

 

So as to optimize the quantity of catalyst used the reaction was then performed in ethanol 

medium in varied proportion of catalyst and results are summarized in Table 1. The results reveal that 

only 20mg (10 mol %) of catalyst is enough to effect synthesis of Erlenmeyer azlactones. 
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Table 1: Potassium phosphate catalyzed synthesis of Erlenmeyer azlactones at ambient temperature 

Entry Catalyst 

Mol (%) 

Time 

(min) 

Yieldb 

(%) 

1 25 15 85 

2 20 15 83 

3 15 15 83 

4 10 15 82 

Reaction conditions: benzaldehyde(1 mmol), 2-phenyloxazol-5-one  (1 mmol), ethanol (10 mL), Temp.= 

rt. 
b Yields refer to pure, isolated products 

 

The reaction was then extended towards the condensation of various aromatic aldehydes with 2-

phenyloxazol-5-one and the results are summarized in Table 2. As expected, the reaction proceeds well 

with aromatic aldehydes bearing electron withdrawing as well as electron donating groups. The 

heterocyclic aldehydes also given higher yields of azalactones and exhibited the same behavior as that of 

aromatic aldehydess. 

Table 2: Potassium phosphate catalyzed synthesis of Erlenmeyer azlactones at ambient temperature 

 

Entry Product   

(3) 

Time 

(min) 

Yield 

(%)a,b 

 

 

 

 

 

  

a R = H 15 82 

b R = 4-OMe 15  65 

c R = 3-Cl 20 88 

d R = 4-CH3 10 76 

e R = 4-NO2 10 78 

f R=3-NO2 20 88 

g R = 4-isopropyl 15 80 

h R = 4-OH 10 86 

i R=3,4-OMe 10 80 

j R= 2,5-di-Me 15 84 

k R = 3-OMe, 4-OH, 5-NO2 15 83 
a All products showed satisfactory spectroscopic data. (IR, 1H and 13C NMR) 
b Yields refer to pure, isolated products 

 

Experimental 
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General 

All chemicals (Sigma-Aldrich) were used as received. Melting points were determined and are 

uncorrected. IR spectra were recorded on Perkin-Elmer [FT-IR-783] spectrophotometer. NMR spectra 

were recorded on Bruker AC-300 (300 MHz for 1H NMR and 75 MHz for 13C NMR) spectrometer in 

DMSO-d6 or CDCl3 using TMS as an internal standard and δ values are expressed in ppm.  

 

Typical Procedure 

To a stirred mixture of aldehyde (1 mmol) in 10 mL ethanol, 2-phenyloxazol-5-one (1 mmol) 

was added. The reaction mixture was allowed to stir at room temperature for time as mentioned in table-

1. The precipitated solid was filtered, washed with water and then with 5mLof hexane. The product 

obtained was pure by simple recrystalization by ethanol. 

 

Spetcral data of selected compound 

Entry 3a, Table 2: Mp.162-165 oC; IR (KBr): 3322, 2930,1795, 1655, 1165 cm-1; 1H NMR (300 MHz, 

CDC13): δ = 7.26 (s, 1H, -CH=), 7.46-7.66 (m, 6H, Ar-H), 8.19-8.23 (m, 4H, Ar-H) 

Entry 3c, Table 2: Mp.160-162 oC; IR (KBr): 3322, 2930, 1799, 1657, 1165 cm-1; 1H NMR (300 

MHz, CDC13): δ = 7.16 (s, 1H, -CH= ), 7.40-7.64 (m, 5H, Ar-H), 7.85 (d, 1H, Ar-H), 8.00 (d, 1H, Ar-

H), 8.19 (d, 1H,  Ar-H), 8.30 (s, 1H, Ar-H); 13C NMR (75 MHz, CDCl3): δ125.39, 128.06, 128.58, 

129.01, 129.87, 131.12, 131.25, 131.70, 134.02, 134.42, 135.84,190.25. 

Entry 3j, Table2: Mp. 114-116 oC; IR (KBr): 3321, 2925, 1789, 1651, 1177 cm-1; 1H NMR (300 MHz, 

CDCl3): δ = 2.43 (s, 3H, Ar-CH3), 2.48 (s, 3H, Ar-CH3), 7.15 (s, 1H,-CH= ), 7.43-7.53 (m, 5H, Ar-H), 

7.77 (d, 1H, Ar-H), 8.17(d, 1H, Ar-H), 8.61 (s, 1H, Ar-H). 

Entry 3k, Table2: Mp.165-167 oC; IR (KBr): 3208, 2935, 1791,1680, 1106 cm-1; 1H NMR (300 MHz, 

CDC13): δ  4.02 (s, 3H, Ar-OMe), 7.14 (s, 1H,-CH= ), 7.55-7.63 (m, 5H, Ar-H), 8.13 (s, 1H, Ar-H), 8.37 

(s, 1H, Ar-H), 9.88 (s, 1H, Ar-OH); 13C NMR (75 MHz, DMSO-d6): δ57.20, 112.80, 121.53, 126.94, 

127.66, 128.32,129.79,129.87, 137.49, 148.67, 150.68, 190.7 

Conclusion: 

In conclusion, potassium phosphate was found to be an efficient base catalyst to effect 

Erlenmeyer reaction. A variety of aldehydes undergo Erlenmeyer reaction smoothly in presence of 

potassium phosphate in short time duration in high yields.  Easy isolation of product as well as 

purification are the added advantages of this method. The interesting feature of this catalyst is that it 

does not bring about the self condensation of aldehyde. 
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Abstract 

Herein, we report a novel, multifunctionalized task-specific ionic liquid that induces 

reactions in water and acts as both a reducing and stabilizing agent for in-situ-generated 

palladium nanoparticles (Pd-NPs). The palladium nanoparticles were characterized by UV-

visible spectroscopy and transmission electron microscopy (TEM), showing a particle size below 

10 nm. These nanoparticles exhibited high catalytic activity in the Suzuki cross-coupling of aryl 

halide with aryl boronic acid without using an external phosphine ligand. The aqueous system 

containing the ionic liquid along with Pd-NPs was recycled eight times without a significant loss 

of catalytic activity. 

Key words 

Ionic liquid, Suzuki-Miyaura coupling reaction, Palladium Nanoparticles, Transmission Electron 

Microscopy 

---------------------------------------------------------------------------------------------------------------- 

 

Introduction 

The catalytic activity of metal nanoparticles (NPs) symbolizes a prosperous resource for 

chemical processes, engaged both in industry and in academics.1,2 The synthesis of NPs is of 

great current interest and it has a potential future. They have applications in diverse fields, 

including energy conversion and storage, chemical manufacturing, biological applications, and 

environmental technology.3,4 The use of NPs as efficient catalysts in organic reactions has 

attracted considerable interest in recent times in the context of green chemistry because of their 

benign character and ease of preparation.5 Numerous catalytic systems based on metal 

nanoparticles immobilized in ionic liquids (ILs) have been developed for hydrogenation, 

oxidation, alkylation, and C−C coupling reactions under both single-phase and multiphase 

conditions. In fact, there are some quite recent outstanding reviews on the preparation, 

characterization, and use (including in catalysis) of soluble metal nanoparticles in ILs.6 This is 

because ILs poses several unique properties, such as negligible vapor pressure, no miscibility 

with non-polar solvents, and reasonable thermal and chemical stability with excellent electrical 

mailto:dgchemistry@gmail.com
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conductivity.7 Owing to these unique properties, more attention has been focused on the 

synthesis of new ionic liquids with functional groups, so-called “task-specific” ionic liquids 

(TSILs) which will act as reducing as well as stabilizing agent for NPs. 

Palladium-catalyzed C-C couplings reactions such as Suzuki, Heck, Sonogashira, Stille 

and Negishi  reactions are the most common couplings which have developed into an important 

tool in organic synthesis, predominantly for pharmaceutical and agrochemical purposes.8 Among 

them Suzuki coupling9 have specially attracted the attention of many researchers, in essence due 

to the small loading of metal required to afford high turnover frequencies,10 so that the term 

“homeopathic palladium” is currently employed. The reaction, however, suffers from a number 

of drawbacks such as catalyst loss into the product formation, catalyst decomposition and poor 

reagent solubilities. We take for granted that, these problems might be resolved by the use of 

newly synthesized ionic liquid. As part of a continuing effort in our laboratory towards the 

development of new methods in green process,11 herein we disclose a novel protocol for the 

Suzuki coupling reaction using in situ generated Pd NPs by the use of TSIL as a reducing as well 

as stabilizing agent. The desired carbon–carbon bond formation proceeded under mild conditions 

with high efficiency and good functional group tolerance. 

Results and discussion 

Initially we have synthesized a novel multi functionalized ionic liquid.  

N
+

NH
2

OH OH

Cl

NNH
2

Cl

OH

OH

N
+

NH
2

OH OH

+
Acetone

RT, 12h

KOH, RTDCM:MeOH
     (1:1)

OH-

24h

 
Scheme 1: Synthesis of Novel Multi functionalized ionic liquid 

Keeping the basic things in mind which are required for synthesis of NPs and further 

completion of coupling reaction, we focused to synthesis such IL which will fulfill these all 

requirements (Scheme 1). We carried out first quaternisation of 4-amino pyridine and 3-chloro-

1,2-diol in acetone at room temperature and increased the basicity of the ionic liquid by 

incorporating OH- on reaction with potassium hydroxide. The cation of IL contains amino 

functional group which increases basicity (4-amino pyridine has Pka 9.17) of the ionic liquid and 

the diol functionality acts as a reducing as well as stabilizing agent for Pd NPs. The formation of 

IL was confirmed by characterizing its 1H and 13C NMR, and we delighted that spectra 

confirmed the formation of desired multifunctional IL. 
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After synthesizing IL, we investigated its use in Suzuki coupling reaction and carried out 

a model reaction with 4-Iodoanisole 1, phenylboronic acid 2, palladium source as a catalyst and 

synthesized IL i.e. [ADPPY][OH] (20 mol%) in water. When reaction was carried out at room 

temperature after prolonged reaction time we observed very negligible product, but when the 

same was carried out at 80oC reaction completed 100%. Results of this preliminary survey are 

shown in Table 1.  

I

O

O

+
(HO)2B

1a 2a 3a

'Pd' catalyst

IL, 

RT/

 
Scheme 2: A Typical Suzuki-Miyaura Coupling reaction 

Table 1. Optimization of the reaction conditions 

Entry Catalyst (2 

mole %) 

Base  

(mol%) 

Temp. 

(oC) 

Yield 

(%)b 

1 Pd(PPh3)4 [ADPPy][OH] (20) RT 20 

2 Pd(PPh3)4 [ADPPy][OH] (20) 80 60 

3 Pd2(dba)3 [ADPPy][OH] (20) 80 40 

4 Pd/C [ADPPy][OH] (20) 80 10 

5 Pd(OAc)2 [ADPPy][OH] (20) RT 45 

6 Pd(OAc)2 [ADPPy][OH] (20) 80 99 

7 Pd(OAc)2 [ADPPy][OH] (30) 80 99 

8 PdCl2 [ADPPy][OH] (30) 80 90 
a Reaction conditions: 4-Iodoanisole (1 mmol), phenylboronic acid (1.1 mmol), Pd catalyst (2 

mole %), water (5 mL), bIsolated yields. 

 

 We also explored the effect of the amount of [ADPPy][OH] and the ratios of substrate i.e 

boronic acid on the model reaction. The results are listed in Table 2. We found that 20 mol% of 

[ADPPy][OH] (entry 4 and 5, table 2) is sufficient to promote the coupling reaction. A ratio of 4-

Iodoanisole to phenyl boronic acid of 1: 1.1 is sufficient to the almost conversion (entry 4). 

Table 2 The effect of the amount of [ADPPy][OH] and the ratio of substrates on the 

reactiona 

I

O

O

+
(HO)2B

1a 2a 3a

'Pd' catalyst

IL, 80 0C

 

Entry Ratio substrate : 

Boronic acid 

[ADPPy][OH] 

(mol%) 

Yield (%)b 

1 1 : 1.0 5 58 
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2 1 : 1.0 10 71 

3 1 : 1.1 5 79 

4 1 : 1.1 20 91 

5 1 : 1.5 20 86 

Reaction conditions: 4-Iodoanisole, phenylboronic acid, Pd(OAc)2 (2 mol%), water (5.0 mL), 80 
oC; b Isolated yields. 

  

After the completion of reaction, we have extracted the reaction mixture by diethyl ether 

to separate the synthesized biaryls. Then the aqueous phase have been analysed by recording 

UV–Vis spectrum in acetone medium and compared the same with that of Pd(OAc)2 (Fig. 1a). 

The absorption at 405 nm due to Pd(OAc)2 disappeared from the reaction mixture due to the 

formation of palladium nanoparticles. These obtained Pd-Nps is characterized by transmission 

electron microscopy (TEM) as shown in Fig 1b, 1c. 
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Fig. 1: (a) UV-Vis Spectra of reaction mixture after completion of reaction 

 (b) & (c) TEM analysis of separated Pd NPs 
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We chose the optimized reaction conditions as; 1 mmol aryl halides, 1.1 mmol 

phenylboronic acids, 20 mol% of [ADPPy][OH], 2 mol% Pd(OAc)2 and 5 mL water at 80 oC. A 

variety of electron donating and electron withdrawing aryl halides and various substituted 

phenylboronic acids were then explored as substrates, and the results are listed in Table 3. We 

found that aryl bromides and iodides reacted with phenylboronic acid efficiently, giving the good 

to excellent yields.  

 

 

Table 3. The reactions of aryl halides and phenylboronic acids under the optimized 

reaction conditionsa 

R1 + R2

(HO)2B R1

R2

1 2

IL, 

X=Br, I, Cl

3

X
Pd(OAc)2

80 0C

 

Entry Aryl Halide Boronic Acid Time in 

min 

Yield 

(%)b 

a R1=H, X=I R2=H 30 91 

b R1=H, X=Cl R2=4-OMe 30 88 

c R1=H, X=Br R2=2-Me 30 79 

d R1=4-Me, X=Br R2=H 30 89 

e R1=4-Me, X=I R2=4-OMe 35 83 

f R1=4-OMe, X=I R2=H 35 88 

g R1=4-OMe, X=I R2=4-OMe 35 71 

h R1=4-CN, X=Br R2=H 45 77 

i R1=4-CN, X=Br R2=4-OMe 45 75 

j R1=4-NO2, X=I R2=H 50 54 

k R1=4-NO2, X=I R2=4-OMe 50 47 

l R1=4-COMe, X=Br R2=H 40 76 

m R1=4-OMe, X=Br R2=4-OMe 40 69 

n R1=4-OMe, X=Br R2=2-Me 45 87 

o 1-Naphthyl Iodie R2=H 40 55 
a Reaction conditions: aryl halide (1 mmol), boronic acid (1.1 mmol), Pd(OAc)2 (2 mol%), 

[ADPPY][OH] (20 mol%), Water (5 mL) at 80 oC. b Isolated yield based on the aryl halides. 

 

Green chemistry legislations direct us to minimize the waste and conservation energy. In 

this standpoint, recycling of catalyst is highly warranted. Hence, we carried out the recyclability 

study of ionic liquid-PdNps catalytic system for the model reaction. Gratifyingly, it was 
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observed that the catalytic system can be reused effectively for 8 times without significant loss of 

activity providing excellent yields of products (Fig. 2). 

 

Fig: 2 Reusability of catalytic system (Ionic liquid &Pd NPs) 

Experimental Section 

Chemicals (Spectrochem, Mumbai) and palladium sources (Spectrochem, Mumbai) were 

used as received. All reactions were carried out aerobic condition in predried glassware. Infrared 

spectra were recorded on a Perkin-Elmer FT-IR-783 spectrophotometer. 1H NMR and 13C NMR 

spectra were recorded on a Bruker AC spectrometer (300 MHz for 1H NMR and 75 MHz for 13C 

NMR), using CDCl3 as solvent and tetramethylsilane (TMS) as an internal standard. Chemical 

shifts (δ) are expressed in parts per million (ppm) and coupling constants are expressed in hertz 

(Hz).  

Synthesis of Ionic Liquid: 

To a vigorously stirred solution of 4-amino pyridine (10 mmol) in acetone (25 mL), 3-

chloro-1,3-propanediol (11 mmol) was slowly added at room temperature and stirred the reaction 

mixture for 12 h. After the completion of the reaction, acetone was decanted, and the remaining 

viscous oil was repeatedly washed with diethyl ether to yield a transparent viscous ionic liquid, 

which was then dried under vacuum. The ionic liquid obtained from the first step, 4-amino-1-

(2,3-dihydroxypropyl)-pyridinium chloride [ADPPy][Cl] (10 mmol), was then dissolved in 

dichloromethane:methanol (1:1) and cooled to 0°C, followed by the addition of potassium 

hydroxide (11 mmol). It was stirred for 24 h at room temperature. The suspension was filtered to 

remove the precipitated potassium chloride salt, and the solvent was evaporated under reduced 

pressure, yielding 4-amino-1-(2,3-dihydroxypropyl)-pyridinium hydroxide [ADPPy][OH]. 

Typical Procedure for Suzuki-Miyaura Coupling reaction: 

In the optimized procedure, [ADPPy][OH] (20 mol%) was added to a mixture of the aryl 

halide (1 mmol), phenylboronic acid (1.1 mmol), Pd(OAc)2 (2 mol%) and water (5 mL) in a 25 
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mL round-bottomed flask. The reaction mixture was stirred at 80 oC until complete conversion of 

aryl halide had taken place (monitored by TLC). After completion, the reaction mixture was 

extracted with diethyl ether (5 X 3 mL) and the combined organic extracts were dried over 

anhydrous sodium sulfate and evaporated under vacuum, leaving the crude product, which was 

purified by column chromatography. All products have been reported previously, and their 

identities were confirmed by 1H NMR and 13C NMR spectroscopy. 

Conclusions 

In conclusion, we have developed an eco-benign method for Suzuki-Miyaura coupling by 

employing a novel IL-PdNPs catalytic system. The in-situ generation of PdNPs is assisted by a 

novel multifunctionalized ionic liquid, which also reduces and stabilizes them. The catalytic 

system can be reused at least eight times without any significant loss in catalytic activity, 

highlighting one of the green aspects of the method. The novelty of the protocol lies in the 

exploration of a novel efficient catalytic system for Suzuki coupling, along with additional 

features such as operational simplicity, reusability of the catalytic system, shorter reaction time, 

avoidance of conventional volatile organic solvents, no waste formation, 100% atom economy, 

and an easy work-up procedure. Thus, we believe that our findings portend significant gains 

toward achieving ideal transformations. 
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Spectral Data: Spectra Data of Ionic Liquid: 

4-amino-1-(2,3-dihydroxy-propyl)-pyridinium hydroxide [ADPPy][OH].  

Viscous yellow liquid, 1H NMR (DMSO-d6, 300 MHz, TMS): 3.20 (1H, m), 3.25 (1H, m), 3.72 

(1H, s), 3.97 (1H, m), 4.27 (1H, m), 4.81 (1H, s), 5.06 (1H, m), 5.43 (1H, d), 6.85 (2H, d, 

J=6Hz), 8.09 (2H, d, J=9Hz), 8.31 (2H, s), 13C NMR (CDCl3, 75 MHz, TMS): 60.07, 63.14, 

70.86, 109.49, 143.56, 159.54. 

Spectral Data of selected compounds: 

Entry a, Table 3: White solid, mp 70–72oC; IR (KBr): 3034, 1569, 1481, 1428, 728, 696 cm-1; 
1H NMR (CDCl3, 300 MHz, TMS): d 7.39–7.44 (2H, m, ArH), 7.49– 7.54 (4H, m, ArH), 7.66–

7.69 (4H, m, ArH). 13C NMR (CDCl3, 75 MHz, TMS): 127.22, 127.30, 128.80, 141.32 

Entry l, Table 3: White solid, mp 120–121oC; IR (KBr): 3073, 2998, 1678, 1602, 1403, 1359, 

1283, 1263, 961, 842, 765, 721, 691 cm-1; 1H NMR (CDCl3, 300 MHz, TMS): 2.65 (3H, s, 

CH3), 7.42–7.48 (3H, m, ArH), 7.62– 7.69 (4H, m, ArH), 8.04 (2H, d, J=7.2 Hz, ArH). 13C 

NMR (CDCl3, 300 MHz, TMS): 26.61, 127.21, 127.26, 128.21, 128.89, 128.93, 135.89, 139.89, 

145.78. 
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Abstract: This research paper aims to provide a comprehensive exploration of data 

warehousing, covering its definition, working principles, design considerations, architecture, 

and applications. The study delves into topics such as data marts, data cubes, OLAP operations, 
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paper serves as a valuable resource for researchers, practitioners, and students seeking a 

thorough understanding of data warehousing. 
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---------------------------------------------------------------------------------------------------------------- 

1. Introduction 

In the modern era of information technology, organizations are inundated with vast amounts of 

data generated from various sources such as transactional systems, customer interactions, and 

operational processes. Harnessing this data for strategic decision-making and business 

intelligence has become imperative, giving rise to the concept of Data Warehousing. 

In the contemporary landscape of data-driven decision-making, organizations grapple with an 

unprecedented influx of information from diverse sources. This wealth of data, while holding 

the potential to unlock valuable insights, poses the challenge of effective management, 

integration, and utilization. Recognizing the imperative for a strategic solution, Data 

Warehousing emerges as a transformative technology, providing a structured framework to 

harness the power of data for informed decision-making and business intelligence. 

The exponential growth in data volume and complexity has catapulted the importance of robust 

data management systems. The traditional paradigms of data storage and processing, primarily 

focused on transactional databases, prove inadequate in the face of today's data deluge. As 

organizations accumulate vast datasets spanning various departments and functions, the need 

for a centralized repository capable of consolidating, organizing, and facilitating analytical 

insights becomes paramount. It is within this context that Data Warehousing assumes a pivotal 

role, promising a comprehensive solution to the challenges posed by the modern data landscape 

[1-4]. 
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1.1 Defining Data Warehousing 

 

At its essence, Data Warehousing represents a sophisticated and strategic approach to data 

management. It transcends the transactional nature of traditional databases, offering a purpose-

built architecture designed to optimize the analytical processing of data. The fundamental goal 

is to provide decision-makers with a unified, consistent, and historical view of data across an 

organization. This research paper embarks on a detailed exploration of the intricacies of Data 

Warehousing, unravelling its design principles, architectural nuances, and varied applications 

[5]. 

 

1.2 Objectives of the Research 

 

The primary objectives of this research endeavour are multifaceted. Firstly, it seeks to 

demystify the operational mechanics of Data Warehousing, tracing the journey of data from 

extraction through ETL (Extract, Transform, Load) processes to its residence in a centralized 

database. Secondly, the paper delves into the design and architecture of Data Warehousing, 

dissecting concepts such as dimensional modelling, normalization, de-normalization, and the 

creation of data marts. Thirdly, it explores the diverse applications of Data Warehousing, 

illustrating how it serves as the backbone for decision support, business intelligence, trend 

analysis, and strategic planning [6]. 

 

1.3 Navigating the Data Warehousing Landscape 

 

As we navigate the expansive landscape of Data Warehousing, the paper sheds light on various 

types of Data Warehouses. From the comprehensive Enterprise Data Warehouse (EDW) that 

serves as the backbone of organizational data infrastructure to the specialized Data Marts 

catering to specific business units, each type is scrutinized for its unique features and 

applications. Moreover, alternative types such as Operational Data Stores (ODS), Centralized 

Data Warehouses, Distributed Data Warehouses, and even the concept of Logical Data 

Warehousing are explored to provide a holistic understanding of the diverse approaches to data 

warehousing. 

 

1.4 A Roadmap for Deeper Understanding 

 

This research paper is envisioned as a roadmap for academics, practitioners, and students who 

seek not merely to comprehend but to deeply understand the intricate workings of Data 

Warehousing. Each section unfolds layers of complexity, offering insights that bridge the 

theoretical and practical aspects of this transformative technology. 

 

As we embark on this comprehensive study, we invite readers to immerse themselves in the 

intricate world of Data Warehousing. It is a journey that holds the promise of transforming raw 

data into actionable insights, steering organizations towards a future characterized by informed 

decision-making and strategic excellence. 

 



340 
 

2. How Data Warehouse Works:  

In the intricate landscape of modern data management, the operational mechanisms of a Data 

Warehouse play a pivotal role in transforming raw, disparate data into a consolidated and 

analytically accessible resource. This section delves into the operational intricacies, detailing 

the processes, components, and architecture that define how a Data Warehouse works. 

a. ETL Processes: Extract, Transform, Load 

At the heart of Data Warehousing lies the Extract, Transform, Load (ETL) process. This 

tripartite sequence begins with the extraction of data from various source systems. This could 

include databases, transactional systems, flat files, and other structured or unstructured sources. 

Once extracted, the data undergoes a transformation phase, where it is cleaned, integrated, and 

standardized to ensure consistency. This transformation ensures that data from diverse sources 

can be harmoniously integrated into the Data Warehouse. Finally, the transformed data is 

loaded into the centralized Data Warehouse database, ready for analytical processing. 

b. Data Warehouse Database: Centralized Repository for Analytical Insights 

The core of a Data Warehouse resides in its centralized database. This repository is purpose-

built for analytical processing, distinguishing it from traditional transactional databases. 

Structured in a manner conducive to complex queries and reporting, the database is optimized 

for the retrieval of large datasets and the execution of intricate analytical tasks. It houses both 

historical and current data, providing decision-makers with a holistic view of organizational 

information. 

c. Data Access Layer: Facilitating User Interaction 

The data access layer serves as the interface through which users interact with the stored data. 

This layer accommodates tools and technologies such as Online Analytical Processing 

(OLAP), SQL queries, and reporting tools. OLAP, in particular, enables multidimensional 

analysis, allowing users to explore data from various perspectives. This interactive layer is 

crucial for extracting actionable insights, enabling users to navigate through the wealth of data 

housed in the Data Warehouse. 

d. Metadata Repository: Managing Information about Information 

Integral to the functionality of a Data Warehouse is its metadata repository. Metadata 

encompasses information about the data, including details about its source, transformations 

applied, and business rules governing its usage. The metadata repository ensures data 

governance, providing a comprehensive understanding of the data lineage and aiding in the 

management and documentation of the entire data process [5-7]. 

 

 3. Types of Data Warehouse: 

There are different types of data warehouses designed to meet specific business needs and 

organizational structures. The main types include: 

 

1. Enterprise Data Warehouse (EDW): An EDW is a centralized repository that collects and 

integrates data from various departments     and business units across the entire organization. 

 Characteristics- 

     - Comprehensive data from different sources. 

     - Supports broad organizational data analysis. 

     - Provides a unified view of the entire business. 
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2. Data Mart: A data mart is a smaller, more focused version of an enterprise data warehouse. 

It is designed to cater to the specific needs of a particular business unit or department. 

 Characteristics- 

     - Contains a subset of data from the enterprise data warehouse. 

     - Tailored for the requirements of a specific group or business function. 

     - Easier to implement and manage than a full-scale EDW. 

 

3. Operational Data Store (ODS):  An ODS is a database that provides short-term operational 

reporting and decision support for an organization. It often contains current or near real-time 

data from multiple sources. 

 Characteristics- 

     - Supports day-to-day operational reporting. 

     - Stores recent and detailed transactional data. 

     - Acts as a staging area for data before it is transferred to the data warehouse. 

 

4. Offline Data Warehouse:  In an offline data warehouse, data is periodically extracted from 

source systems and transformed for analysis. Users work with a snapshot of the data rather than 

real-time information. 

   Characteristics- 

     - Data is not updated in real-time. 

     - Suited for scenarios where real-time data is not critical. 

     - Easier to manage and less resource-intensive. 

 

5. Real-Time Data Warehouse: 

   A real-time data warehouse updates data continuously, providing users with the most current 

information for analysis. This type is suitable for businesses that require up-to-the-minute 

insights. 

Characteristics- 

     - Supports real-time data integration. 

     - Enables instant decision-making. 

     - Requires more sophisticated and resource-intensive infrastructure. 

 

6. Cloud Data Warehouse: A cloud data warehouse is hosted on cloud platforms, providing 

scalability, flexibility, and accessibility. It allows organizations to store and analyse data 

without investing in on-premises hardware. 

  Characteristics- 

     - Leverages cloud computing resources. 

     - Scales dynamically based on demand. 

     - Reduces the need for on-site infrastructure. 

 

7. Virtual Data Warehouse: In a virtual data warehouse, data is not physically stored in a 

centralized repository. Instead, it is accessed and integrated virtually from various source 

systems when needed. 
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   Characteristics- 

     - Provides a logical view of integrated data. 

     - Data is retrieved in real-time from source systems. 

     - Minimizes the need for data movement and storage. 

 

Each type of data warehouse serves specific organizational requirements, and the choice 

depends on factors such as the size of the organization, the complexity of data integration, the 

need for real-time data, and the available infrastructure. Often, organizations use a combination 

of these types to create a comprehensive data management strategy [8-15]. 

 

4. Data Warehouse Applications: 

 

5.1 Decision Support: 

 

Detailing how data warehousing supports decision support processes, providing timely and 

accurate information for strategic decision-making. 

 

5.2 Business Intelligence: 

 

Exploring the role of data warehousing in business intelligence activities, including reporting, 

analytics, and data visualization. 

 

5.3 Trend Analysis: 

 

Demonstrating how historical data stored in a data warehouse facilitates trend analysis, 

enabling organizations to identify patterns and make informed predictions. 

 

 5.4 Strategic Planning: 

 

Highlighting the contribution of data warehousing to strategic planning, showcasing examples 

from various industries. 

 

Conclusion:  

Data Warehousing stands as a pivotal tool in the era of data-driven decision-making. By 

consolidating and organizing data from diverse sources, organizations can unlock valuable 

insights, drive strategic initiatives, and stay competitive in an increasingly data-centric business 

environment. in the ever-evolving landscape of data management and analytics, Data 

Warehousing stands as a pivotal force, enabling organizations to harness the power of 

centralized, historical data for informed decision-making. The journey through the realms of 

Data Warehousing, from its fundamental principles to diverse applications, provides a holistic 

understanding of its significance in the modern business ecosystem. 
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Abstract: 

          The phytochemicals present in plants act as potential source of useful drugs to 

improve the health status of humans. Phytochemicals analysis is the first step towards discovery 

of useful drugs. Plants are the richest resources of drugs and useful for the various biological 

activity. The present investigation includes the phytochemical screening of some plant used in 

preparation of ayurvedic shampoo. Phytochemical tests were carried out specially for screening 

secondary metabolites from the selected medicinal plants. The phytochemicals like alkaloids, 

saponis, carbohydrates, tannin and phenols are present and Lecuoanthocyanine, Phlabotannins 

are absent.         

Keywords: Hair care herbs, Phytochemicals, Emblica officinalis  Gaertn., Lawsonia inermis L., 

Ocimum sanctum  L., Acacia concinna  L., Hibiscus rosa – sinensis L., Bacopa monnieri  L. and 

Sapindus mukorossi  Gaertn. 

---------------------------------------------------------------------------------------------------------------- 

1. Introduction: 

The phytochemicals are biologically active chemical compounds naturally occurring in 

plants. They are non-nutritive plant chemicals that have protective or disease preventive 

properties. They are a large group of plant derived compounds hypothesized to be responsible for 

much of the disease protection conferred from diets high in fruits, vegetables , cereals and plant 

based beverages such as tea and wine.    

All around the world, hair care herbs are added to formulations in order to bring plant 

powered properties to our shampoos, conditioners and hair treatments.  A wide range of active 

principles of various plants including vitamins, phyto hormones, bioflavonoids, enzymes, tannic 

acids , amino acids, sugars, glycosides  and essential oils can potentially be useful in organic 

haircare formulations.       

Traditional knowledge exists worldwide in all communities covering varied areas 

including health, agriculture and natural resource management. In case of the developing world 

Africa and Latin America are also rich in traditional knowledge but they are to be found by and 

large only as oral traditions. Asia in general and India in particular have a distinction that 

traditional knowledge is found not just as oral tradition but also as classical literature that is 

mailto:kasarkarabhi@gmail.com
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written down with its own theoretical framework and with a clear exposition of the basic 

principles of world views. (Swaminathan, 1996) 

The presence of certain types of phytochemicals in some plants can act as a natural 

defence system providing protection against such things as attack from insects and grazing 

animals.   

 Phytochemicals such as tannins shows strong activity against several plant pathogens and 

pest.(Pawar 2010)  Saponin has insecticidal activity like repellent and deterrent activity . The use 

of plant compounds like essential oils, flavonoids, alkaloids, glycosides, esters and fatty acids 

having repellent effects. 

2. Materials and methods 

Plant collection and identification 

 Collection  of   plant material like Emblica officinalis  Gaertn., Lawsonia inermis L., 

Ocimum sanctum  L., Acacia concinna  L., Hibiscus rosa – sinensis L., Bacopa monnieri  L. and 

Sapindus mukorossi  Gaertn. These samples were free from disease. Plant materials were 

identified with stranded literature. 

Extraction of plant material 

Preparation of aqueous extracts 

Samples were weighed using an electronic balance and 10 gm of plant material were 

crushed in 100 ml of distilled water and filter through muscline cloth. These samples are used for 

phytochemical analysis. 

Preliminary Phytochemical Analysis 

The individual extracts were used for the qualitative phytochemical screening for the 

presence of some chemical constituents. Phytochemical test were carried out adopting standard 

procedure [10, 4]. 

Test for Alkaloids  

           A quantity (3 ml) of concentrated extract was taken into test,  cooled and filter, the filtrate 

was used for following test. 

Dragen Droff’sTest :  2 drops of Dragendroff’s reagent were added to 1ml of the extract. The 

development of a creamy ppt was indicates  that presence of alkaloids. 

Test for Saponin 

        5 ml extract was mixed with 20 ml of distilled water then agitated in the graduated cylinder, 

15 min formation of foam indicates Saponin present. 

Test for Tannin 
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               4ml of extract was treated with 4 ml FeCl3 formation of green colour indicates that 

presence of condensed tannin. 

Test for Anthocyanin  

          2 ml of aqueous extract is added to 2 ml of 2N HCl and NH3  , the appearance of pink red 

turns blue violet indicates presence of the Anthocyanin. 

Test for Coumarin 

          3 ml of 10% of NaOH was the added to 2 ml of aqueous extract formation of yellow 

colour indicates the presence of Coumarins.         

Test for Proteins  

Xanthoproteic Test : Extract was treated with few drops of concentrated HNO3 formation of 

yellow colour indicates the presence of Proteins . 

Test for Amino Acid 

NinhydrinTest : To the 2 ml of extract 2 ml on the Ninhydrin reangent was added and boil the for 

few minutes, formation of blue colour indicates the presence of the Amino Acid . 

Test for Flavonoids  

               Alkaline Reagent Test : Extract was treated with 10 % of NaOH solution , formation of 

intense yellow colour indicates the presence of the Flavonoids. 

Test for Phytosterol 

Salkowski’s Test : Extract was treated with chloroform and filtered . The filtered was treated 

with few drops of concentrated H2SO4 and shake, allow the standing  appearance of golden red 

indicates the positive test . 

Test for Phenol   

              Ferric chloride Test : Test extract were treated with 4 drops of Alcoholic FeCl3 solution . 

Formation of bluish black colour indicates the presence of Phenols . 

Test for Phlobatannins 

              Deposition of red ppt when aqueous extract of each plant sample is boiled with 10 % 

aqueous HCl was taken evidence of presence of the Phlobatannins . 

Test for Cardial Glycosides  



347 
 

  Killer-KillaniTest : Plant extract treated with glacial acetic acid containing a drop of FeCl3 . A 

brown coloured ring indicates the presence of the positive test.  

Test for Carbohydrates   

Iodine Test : Take 2 ml of extract were treated with 5 drops of Iodine solution , gives blue 

colour, indicates the positive test.  

Benedict’s Test : Filtrate were treated with the Benedict’s reagent and heated gently , orange red 

ppt indicates the presence of reducing sugar.  

3. Results and Discussion: 

Table : I Phytochemical analysis of plants used in ayurvedic shampoo. 

Sr. 

No. 

Phytochemicals Emblica 

officinalis  

Gaertn. 

Lawsonia 

inermis  L. 

Ocimum 

sanctum  

L. 

Acacia 

concinna  

L. 

Hibiscus 

rosa- 

sinensis 

L. 

1. Alkaloids + + + + # 

2. Saponin + + + + + 

3. Tannin + + + - + 

4. Proteins - + + + - 

5. Amino Acids - + + + + 

6. Flavonoids - - - + - 

7. Phenol + + + + - 

8. Phlabotannins - - - - + 

9. Lecuoanthocyanine - - - - - 

10. Cardial Glycosides - - + - + 

11. Carbohydrates + + + + + 

 

Sr. 

No. 

Phytochemicals Bacopa monnieri 

L. 

Sapindus mukorossi  

Gaertn.  

1. Alkaloids + + 

2. Saponin + + 

3. Tannin + + 

4. Proteins + + 

5. Amino Acids - + 

6. Flavonoids + + 

7. Phenol - + 

8. Phlabotannins - - 
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9. Lecuoanthocyanine - - 

10. Cardial Glycosides + + 

11. Carbohydrates + + 

 

Note : [(+)= Positive , (- )=Negative, (#) = Doubtful ] 

            The present study was carried out to investigate the phytochemical profile present in 

different parts of hair care plants. The plant material was extracted with water. A number of 

biologically active compounds have been isolated from the plant. The compounds like  saponin,  

alkaloids, carbohydrates, tannins, phenols are present in all these plants and leucoanhocyanine, 

phlobatannins  are absent in all these plants. High concentrations of tannins helps to prevent 

fungal, bacterial decay and having  insecticidal property ( Trease 1970).Phytochemicals such as 

tannins have been possess strong activities against several plant pathogens and pests (Pawar 

2010) .Flavonoids and tannins was serve as defence mechanism against several microorganisms 

(Elmas 1999). Saponins shows activity like fungicide, bactericides, molluscicides and pesticides 

(Ellen 2007) . 

4. Conclusion: 

 The presence of phytochemicals in plant material shows usefulness for hair care. This 

plant can be used in the pharmaceutical industries. These plants were used in the different 

combination for hair care product.      

5.  Acknowledgement: 

Authors are highly thankful to Principal, Vivekanand college, Kolhapur (Autonomous) 

for laboratory facilities and Dr. D. K. Kulkarni for continuous support.    

5. References: 

Chaieb I.Saponins as insecticides: a review, Tun. J. Plant Protection, 2010; 5:39-50. 

Ellen De Geyter. Novel advances with plant saponins as natural insecticides to control        

plant pest insects, Pest technology , Global science book, 2007, 1-10.  

 ElmasOzeker.Phenolic components and their importance. Journal of AARI, 1999; 9(2)114-124.  

 Kokate CK, Purohit AP and Ghokhale S B .Pharmacognosy, NiraliPrakashan, Pune, India, 1997. 

 Mila I., Scalbert A., Expert D. Iron with holding by plant polyphenols and resistance to  

pathogens and rots.Phytochemistry,1996; 42: 1551-1555. 

 Pawar V, Chavan  A M. Incidence of powdery mildew on Cucurbit  plants and its ecofriendly 

management. Journal of Ecobiotechnology, 2010; 2(6): 29-43.       



349 
 

 Raskar S S,Wani A G.  Promotion of organic farming in tribal farmers of Akole 

with relation to climate change. International Journal of Current research,2014; 6(01): 46974701. 

 SafiaZoubiri,AoumeurBaaliouamer. Chemical composition and insecticidal  

properties of Lantana camara L. leaf essential oils from Algeria. Journal of essential oil  

research,2012 ; 24(4) : 377-383. 

 Schultz J C, M D Hunter , H M Appel. Antimicrobial activity of polyphenol  

mediates plant herbivore interactions, In. Hemingway R. W. and P. E. Caks (Eds), Plant  

Polyphenols, Plenum Press, New York, 1992.  

Trease GE , Evan WC. Pharmacognosy , Ed 12, English language Book society, Balliere 

Tindall, 1970 , 309-315 and 706-708. 

 Kulkarni D K, Kumbhojkar M S. Ethno-agricultrual Study of Mahadeokolis in  Maharashtra 

,India. Asian Agri-History, 2003; 7(4) : 295-312. 

 Kulkarni D K and  Kumbhojkar M S . Pest control  in  tribal  area- an  ethnobotanical approach. 

Ethnobotany, 1996; 8 : 56-59. 

 Kulkarni DK,  Bhagat R B, Taware S P , Patil PV. Traditional way of store grain  pest control 

through bio-pesticidesAdvances in organic farming – Crop protection against diseases and pest 

through plant products/biopesticides, Taylor and Francis publishers, Editor Prof. L. P. Awasthi 

Ex .Head, Department of Plant Pathology, N. D. University of Agriculture 

&Technology,  Kumarganj, Faizabad, (U.P.) INDIA , 2019, 224 229. 

 Roychourdhry  S P. Agriculture in Ancient India. Publisher Indian Council of  Agricultural 

Science, New Delhi, 1964.   

 Swaminathan M S, Inaugural Address- Ethno-biology in Human Welfare. (Ed. S..K. Jain) Deep 

publisher, New Delhi,1996, 1-7. 

 Gupta A, Goel B. Farmers awareness and participation in integrated pest management in Udham 

Singh Nagar. Asian –Agri-History. 2013 ; 17(1) : 65-70. 

 

 



350 
 

Studies On Non-Symbiotic Nitrogen Fixing Bacteria from Roots of Water 

Hyacinth (Eichhornia Crassipes) 

 

Vinaya N. More1 and Dr. Nasir R. Shaikh2   

1 Department of Biotechnology, Vivekanand College, (Autonomous), Kolhapur 

2 Department of microbiology, YCCS Karad, Vidyanagar, KARAD-415 124 (India). 

 

 

Abstract 

Water hyacinth is a free floating, fresh water plant with beautiful lilac violet flowers. As per 

plant is dependent on nutrient availability for their growth such as C, N, & P source which are 

major nutrients, search for the association of non symbiotic nitrogen fixing organism if any in the 

rhizosphere of water hyacinth is of interest. The paper represents a work on the bacterial flora of 

water hyacinth of its root. The work was carried on for searching if has any nitrogen fixation 

ability which can be of very of much application agriculturally.  These studies included work on 

three bacterial isolates obtained from roots of water hyacinth. The isolate included N2 fixing. 

Bacterial isolates were Gram positive as well as Gram, negative bacteria showing diverse 

morphological as well as biochemical characters. Salt concentration and different heavy metals 

were also found to affect growth of the isolates. 

Key words – Bacteria of water hyacinth, N2 fixing bacteria, non symbiotic. 

 

--------------------------------------------------------------------------------------------------------------------- 

Introduction 

The earth’s atmosphere contributes of about 78 % of nitrogen but its relative inertness 

makes it unavailable to plants and animals. This unavailable form of atmospheric nitrogen is 

made available to plant by nitrogen fixation involving chemical and biological processes. Out of 

which biological nitrogen fixation is one of the important processes involving microorganisms. 

This biological nitrogen fixation is more efficient than chemical process. 

Like nitrogen plants also requires phosphorus for their growth. Phosphorus is second to 

nitrogen as mineral nutrient. Plant gets phosphate from soil. Plant are able to utilise from soil 

only in free available form i.e. phosphate anion (Alexander 1967). Approximately 95-99% soil 

phosphorus is insoluble phosphate therefore it cannot be utilized by plants. So to increase the 

availability of phosphorus large amount of phosphate fertilizers are used. Also some 

microorganisms are able to convert unavailable phosphorus to available form. These 

microorganisms are cheap, small, safe and eco-friendly as compared to chemical fertilizers. 

Hence phosphate solubilising microorganisms is best option to fulfil the need of phosphorus 

required by the plants. 
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Water hyacinth is a fresh water plant weed which grew at alarming rate to such explosive 

proportions that all efforts of man to bring it under control have failed carrying eutrophication of 

the water system. 

WATER HYACINTH –  

Water hyacinth is free-floating fresh water plant with beautiful lilac violet flowers 

(photograph no. 1). It is also called as “Demon” , “Blue Devil” , “Bengal Terror”, “curge of 

Bengal” , “Million doller weed” and “Cinderella” of the plant would. 

There are no definite reports of the time of its entry into India but it had definitely arrived 

in Bengal before 1900.Biwas and Calder (1954) stated that the weed got established in Bengal 

near about 1896. 

 Haines (1924) reported its presence in river Irrawady (Burma) and other rivers in the 

regions and only sporadic occurrence in Orissa. The water hyacinth has been recorded by Duthie 

(1911) in his flora the upper Gangetic plants and adjacent Siwalik hill and apparently the weed 

spread in northern India much later. The water hyacinth is also found at the Rankala Lake at 

Kolhapur in Maharashtra which is responsible for the eutrophication of that lake. 

 

MORPHOLOGICAL CHARACTERS OF THE WATER HYACINTH- 

The plant is a free-floating stoloniferous herb. It is consisting of rosette of leaves and 

numerous pendulous roots. The plant consists of rhizomatous stem.The stem or the rhizome 

consists of axes with several short internodes. The node bears the leaves, roots off shoots and the 

successive axes ending in inflorescence.Stem is erect or floating or solid with numerous air 

chambers which are also present in petiole. 

The roots are adventitious, fibrous, unbranded, and have a conspicuous root cap. The 

roots produced a large number of laterals of limited growth giving a fine feathery appearance to 

the roots. Each lateral has prominent root cap. Roots are whitish in total darkness but are usually 

purplish or pinkish violet when exposed to sunlight due to the development of anthocyanin. 

 

❖ CLASSIFICATION – 

 

Kingdom              -   Plantae                               (plants) 

Sub-kindom         -   Tracheaobionta                  (Vascular plants) 

Super- division    -   Spermatophyta                     (Seed plants) 

Division               -   Magnoliopyta                      (Flowering plants) 

Class                    -   Liliopsida                           (Monocotyledons) 

Sub-class             -   Lilidae 

Order                   -   Liliales 

Family                 -   Pontederiaceae 

Genus                  -   Eichhornia 

Species                -   Eichhornia crassipes  
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EUTROPHICATION- 

Eutrophication is a process where water bodies as lake and slow moving streams receives 

excessive nutrients that stimulate excessive plant growth as algae, plant weed. Nutrients came 

from many sources as fertilizers applied to agricultural field, industrial waste and deposition of 

atmospheric nitrogen. 

 

Sioli (1954) has noted from an experimental study that roots of water hyacinth eliminate 

“source of amino acids and  carbohydrates in to the surrounding water that excretion of organic 

substances may be one of the reasons for rich community in aquatic life’’. 

ESSENTIALITY OF NUTRIENTS- 

This plant weed strictly relies on photosynthesis and inorganic nutrients (N, P) for their 

energy. Through the photosynthesis process plant fulfil their requirement of ‘C’ source by 

assimilation of CO2 from atmosphere in the presence of sunlight. Soekisman (1977) found that 

water hyacinth appears to follow the C3 pathway but differ from the C3 plants. It had also been 

demonstrated that water hyacinth can also utilizes dissolved CO2 trough roots for photosynthesis. 

The association of nitrogen fixing organisms with the roots and leaves of water hyacinth 

and the microbial immobilization of nitrogen during the decomposition of weed and weed parts 

is also important. 

 

❖ NITROGEN FIXATION – 

            The earth’s atmospheric nitrogen is in the form of di-nitrogen gas but this gas is 

extremely inert. Because of strength of triple bond, to break nitrogen atom it requires high 

amount of energy. 

Nitrogen fixation is actually an exothermic reaction with G=-7.98 kcal/mole. Chemical 

fixation is performed in industry by Haber- Bosch process which involves high heat and pressure 

of H2 and N2. 

Biological nitrogen fixation ability is found only in certain group of prokaryotes called as 

diazotrophs converting nitrogen into biological usable form. 

The general reaction of nitrogen fixation is, 

 

N2 + 8 H+ + 8 e- + 16 ATP                 2NH3 + H2 + 16 ADP + 16Pi 

 

Nitrogenase is a metallo-enzyme. The enzyme commission number is 1.18.6.1. It consists 

of two components encoded by ‘nif’ gene. As; 

1. Fe- protein. 

2. Mo-Fe protein. 

 

MECHANISM OF BIOLOGICAL NITROGEN FIXATION – 

 Pyruvate molecule acts as electron donor and as an energy source in phosphorylistic  reaction, 

Pyruvate forms acetyl phosphate which is then in presence of ADP give rise to ATP .The 
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nitrogen fixing microorganisms contains hydrogenise. This enzyme catalyses transfer of electron 

from pyruvate and hydrogen to ferrodoxin. 

Ferrodoxin receives electrons and further transfer it to Fe-protein so Fe-protein get reduced and 

consequently get oxidized. Reduced Fe-protein binds to ATP then Fe-protein transfer electron to 

Mo-Fe protein with ATP hydrolysis .The Mo-Fe protein donates electron to N2 and with 

subsequent reduction. 

 

MECHANISM OF ELECTRON TRANSFER – 

 
This biological nitrogen fixation take place with the help of symbiotic as well as non symbiotic 

nitrogen fixers occurring in the nature. Symbiotic nitrogen fixers are associated with some plants 

at their roots or at stems also. But many plants are benefited by the activities of non symbiotic 

nitrogen fixers. They do not need any kind of association to fix nitrogen. 

NONSYMBIOTIC N2 FIXERS – 

The no. of microorganisms found in environment under varing environmental condition and 

availability of organic matter in the ecosystem. Beijerink (1901) isolated 1st nonsymbiotic 

nitrogen fixing microorganism i.e. Azotobacter chroococcum. 

Several investigators have revealed the association of some nonsymbiotic nitrogen fixing 

bacteria with the roots and leaves of water hyacinth. 

The free living bacteria having ability to fix the nitrogen as, 

• Aerobic bacteria- 

Azomonas, Azotobacter, Beijerinkia, Spirillum, Derxia, Methylomonas,     Mycobacteria. 

• Facultative anarobic - 

            Bacillus, Enterobacter, Klebsiella, Flavobacterium ,Arthrobacter. 

• Anarobic- 

            Clostridium, Desulfotomaculum, Desulfovibrio. 

AIMS AND OBJECTIVES 

Water hyacinth is well known aquatic weed majorly concern with the eutrophication of 

the fresh water system. It is floating at the surface of the water with the help of air chamber. 

 The point of interest is being growth at the surface of water i.e. under diluted condition 

of nutrients. Its growth rate is higher than other plant. The carbon source for the growth of plant 

is made available by photosynthesis. The source of nitrogen and phosphate is also important for 

the growth of plant. Taking this in to account the present work was aimed to see the presence of 

nonsymbiotic nitrogen fixing and phosphate solubilizing microorganisms in the root of water 

hyacinth and studying their characteristics. 

      The project was performed by taking following objectives into account -, 
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1.Collection of the plant material from the suitable fresh water system. 

2.Observation of microorganisms associated with the roots by microscopic method. 

3.Isolation of nonsymbiotic nitrogen fixing bacteria. 

4. Characterisation of the isolates; 

   a) Colony characterisation. 

   b) Biochemical characterisation. 

c) Enzymatic properties. 

5. Detection of potash mobilizing property of the isolates. 

6. Detection of effect of metal on the growth of the isolates. 

7. Detection of salt tolerance activity of the isolates. 

8. Detection of ability of production of HCN gas of the isolates. 

MATERIAL AND METHODS 

3.1 Collection of Sample:  

The sample of  Eichhornia crassipes i.e. water hyacinth was collected from the Krishna 

river water from the area of Narsobavadi ,Tal- Shirol , Dis- Kolhapur . The entire plant sample of 

Eichhornia crassipes along with their entire root system was collected in freshly opened new 

pollythene bags. These bags were labelled properly and then brought to the laboratory where 

they were stored in refrigerator till use for microbiological analysis. 

3.2 PREPARATION OF MICROBIAL SAMPLE FOR ISOLATION:  

10 gm of root were taken and added in100 ml of sterile distilled water, then roots were 

crushed with the help of sterile glass rod. This mixture was allowed to settle then supernatant 

was centrifuged at 3000 rpm for 15 min. After centrifugation supernatant was discarded and 

pellet was taken as microbial source for isolation. 

3.3 ISOLATION OF NONSYMBIOTIC NITROGEN FIXING BACTERIA: 

The isolation of organisms was down by inoculating the sample on Asbhys N2 free 

mannitol agar (Dubey). A loopful of microbial sample (pellet) was streaked by four quaderent 

method on sterile Asbhys N2 free mannitol agar plate. These plates were incubated at at 280 C for 

48-72 hours till visible colonies appeared on it and observed for development of well isolated 

colonies. The isolated colonies were resuspended in sterile saline water and streaked on sterile 

Asbhys N2 free mannitol agar plate for purification. 

3.4 CHARACTERISATION OF BACTERIAL ISOLATES:  

The obtained nonsymbiotic nitrogen fixing and phosphate solubilising bacterial isolates 

were studied for following characters, 

1. Colony characters.  

2. Morphological characters.  

3. Biochemical characters. 

3.4.1 COLONY CHARACTERS –  

 A loopful suspension of isolated colonies was streaked by four quadrant streak plate 

method on the sterile Asbhy’s N2 free mannitol agar plate .These plates were incubated at 280 C 
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for 48-72 hours and observed for development of well isolated colonies .The colony characters 

of well isolated colonies were studied and recorded. 

3.4.2. MORPHOLOGICAL CHARACTERS- 

  The studies of morphological characters included studies on the Gram property, cell 

morphology and motility of the isolates. 

The isolated colonies were suspended in sterile saline water and used for studying following 

properties; 

a) Gram staining was done by using Hucker’s and Conn’s modified Gram staining method. 

(Desai & Desai 1980).  

b) Motility was observed by Hanging drop method. (Desai & Desai 1980).  

3.4.3 BIOCHEMICAL CHARACTERS- 

3.4.3.1 Hugh and Leifson’s test – 

The fresh growth of each isolate was stab inoculated into the sterile Hugh and Leifson’s 

medium agar butts in the tube with the help of straight wire loop and incubated at 280 C for 48 

hours aerobically and anaerobically by overlaying butt by sterile paraffin oil. After incubation   

the tubes were observed for   colour change Blue to Yellow for fermentative colony. 

3.4.3.2. Enzymatic properties – 

The production of various extracellular enzymes and their activities were studied by 

using standard methods. 

3.543.2.1. Oxidase test – 

A strip of filter paper was soaked with little freshly prepared of 1 % oxidase reagent 

(N,N,N’,N’ –tetramethyl P-Phenylndiaminedihydrochoride) and then with the help of wire loop 

the culture was rubbed on filter paper strip which was previously soaked in oxidase reagent. A 

positive reaction was indicated by an increased deep purple colour appearing with 6-10 sec.  

 

3.4.3.2.2. Catalase test- 

The isolates to be tested were picked up from agar medium using sterile wire loop and a 

part of growth was immersed in to hydrogen peroxide solution held in small clean tube. The 

production of gas bubbles from the surface of the solid culture material indicated as positive 

reaction. 

3.4.3.2.3 Amylase test- 

The starch agar plates were spot inoculated with the test cultures and incubated at 280 C 

for 48 hrs. After incubation the plates were exposed to iodine crystals and zone of clearance 

around the growth indicated positive test. 

3.543.2.4. Gelatinase test – 

A gelatine agar plates were spot inoculated with the test cultures and inoculated 

incubated at 280 C for 48 hrs. After incubation the plates were flooded with Fraziers reagent and 

the zone of clearance around the growth was observed which indicated positive test. 
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3.4.3.2.5 Caseinase test– 

Caseinase hydrolysing property of isolates were tested by spot inoculating them on milk 

agar plates and incubated at 280 C for 48 hrs. The clear zone around the growth indicated 

positive test. 

3.4.3.2.6. Urea hydrolysis test- 

The slants of Christensen’s urea agar were streak inoculated with test cultures and they 

were incubated at 280 C for 48 hrs. After incubation the change in colour from orange to pink 

indicated positive test.  

3.4.3.2.7 Nitrate reduction test- 

The peptone nitrate broth tubes were inoculated with the test cultures and incubated at 

280 C for 48 hrs. After incubation reduction of nitrate to nitrite was detected by the addition of 

sulphanilic acid and α-napthyl amine reagents. The production of dark red colour indicated the 

positive test. If no colour developed then pinch of zinc dust was added and then developed red 

colour indicated the positive test. 

3.4.3.2.8 Cellulase test – 

A loopful suspension of each isolate was spot inoculated on sterile cellulose agar plate 

and plates were incubated at 280 C for 48 hrs. After incubation plates were observed for clear 

zone around the growth indicated positive test. 

3.4.3.2.9 Lipase test-  

A loopful of suspension of each isolate was spot inoculated on sterile Tributyrene agar 

plates and plates were incubated at 280 C for 48 hrs. After incubation plates were observed for 

clear zone around the growth indicated positive test. 

3.4.3.2.10   Phenylalanine Deamination test- 

The Phenylalanine agar slants were streak inoculated with test cultures and slants were 

incubated at 280 C for 48 hrs. After incubation 10% ferric chloride solution was added on the 

slant surface, formation of green colour in 1-5 min indicated positive test. 

3.4.3.2.11 Arginine Hydrolysis test- 

The arginine broth tubes were inoculated with the test cultures and tubes were incubated 

at 280 C for 48 hrs. After incubation the change in colour from orange to yellow indicated 

positive test. 

3.4.3.2.12 Lysine decarboxylase test- 

  The lysine decarboxylase broth tubes were inoculated with the test cultures and tubes 

were incubated at 280 C for 48 hrs. After incubation the change in colour from violet to yellow 

indicated positive test. 

3.4.3.3 Production of hydrogen sulphide- 

Peptone water broth tubes were inoculated with test culture organisms .Sterilised strips of 

filter paper impregnated with saturated solution of lead acetate were hangover against the wall of 

test tubes. To detect the H2S production. The observations were taken after 48 hrs. onwards .The 

results for intensity of production of H2S were recorded as colour change of filter paper strip to 

black colour. 
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3.4.3.4 IMViC test- 

1.Indol production test- 

 Ability of organisms to produce indole was detected by growing in 1% tryptone broth 

.The organisms were inoculated in 1% tryptone broth incubated at 260 C for 48 hrs. Detection of 

indole production was done using xylene and kovacs reagent .In positive test there was formation 

of cherry red colour ring at the surface of broth .All observations were done visually. 

2. Vogus Proskaur test- 

The cultures were inoculated in the tubes containing G.P.B.The tubes were incubated at 

28oC for 48 hrs. After incubation, tubes were observed for brown coloured ring formation at 

upper part of tube shows positive test. 

 

3. Citrate utilisation test- 

The test organisms were inoculated in the tubes containing Koser’s Citrate broth then 

tubes were incubated at 280C for 48 hrs. The growth was observed in terms of turbidity shows 

positive test. 

3.4.3.5. Carbohydrate utilization test- (sugar utilization) 

Utilization of carbohydrates was studied using P/W broth  and  1% carbohydrate such as 

Sucrose,Glucose, Maltose, Lactose, Arabinose, Sorbitol, Mannitol, Rhamnose, Cellobiose , 

Trehalose ,Galactose, Fructose, Inositol, Raffinose and Milibiose. Sterile tubes contacting broth 

were inoculated with loopful of suspension of each isolates and tubes were incubated at 280 C for 

48 hrs .After incubation the tubes were seen for change in colour of the medium from greenish 

blue to yellow indicating acid production well as utilization of sugar. The tubes were also 

observed for accumulation of gas bubbles in Durham’s tube. 

3.4.3.6. Potash Mobilizing Activity – 

Potash mobilizing activity of the isolates were checked by using inoculating the 

suspensions of the isolates on sterile Glucose Yeast Agar medium (Krishan Chandra et.al 2006) 

plates were incubated at 28 0C for 48 hrs. After incubation plates were observed for zone of 

clearance aroundthe isolates indicating mobilization of potash. 

3.4.3.7. Detection of effect of heavy metal on the growth- 

Effect of heavy metals were studied by using different concentrations (in mM) of 

respective heavy metals like lead acetate, mercuric chloride. The suspension of bacterial isolates 

spot inoculated on nutrient agar containing respective concentration of metals (1mM, 2mM, 

3mM and 4mM) .The plates were incubated at 280 C for 48 hrs and were observed for growth / 

no growth. 

3.4.3.8 Salt tolerance activity (NaCl) – 

The suspensions of the isolates were spot incubated on sterile nutrient agar with various 

salt concentration NaCl such as 1%, 2%, 3%, 4%, 5% and 6% separately .The plates were 

incubated at 28 0 C for 48 hrs .The ability of the isolate of growing / not growing at particular 

salt concentration i.e. Nacl was observed in terms of visible growth / no growth on the medium. 
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3.4.3.9. Ability of production of HCN- 

  The suspension of the isolates was inoculated readily on sterile 10% tryptic soy agar with 

glycine (4.4gm/l) medium. Then in the lid of petri dish sterile filter paper strip was placed which 

was soaked in 0.5 % Picric acid and 2 % Na2CO3 respectively. The plates were incubated at 280 

C for 48 hrs. After incubation the plates were observed for change in colour of filter paper strip 

from yellow to orange brown which indicates 

positive tests 

 

RESULTSANDISSCUSSION 

 

4.1. Collection of sample – 

Total of two plant samples namely, S1 

and S2 of water hyacinth were collected from the river water at Narsobavadi, Tal – Shirol, 

Dist – Kolhapur. Both the sample were approximately of the same size  and  same age  

and  contains flowers out of which only one sample i.e S1 used for microbial analysis . 

4.2 Microscopic examination of samples - 

The microscopic examination of the centrifuged root extract of samples S1 and S2 

showed presence of Gram positive as well as Gram negative organisms of cocci, 

coccobacilli and rod shaped cell morphology in relatively more number. 

  4.4 Isolation of non symbiotic nitrogen fixing bacteria  

The results of isolation of non symbiotic nitrogen fixing bacteria from the sample were as 

shown in table no 2. 

Sr. No Sample code 

 

Code of isolate 

obtained 

1 S1 

 

A1, A2, and A3. 

Table no 2: Results of isolation of non symbiotic nitrogen fixing bacteria. 

 It can be seen from the table that total of three bacterial isolates of non symbiotic 

nitrogen fixing bacteria were obtained from root extract of water hyacinth. The isolate namely 

A1, A 2   and   A3 obtained from sample S1. 

 

 

 

4.5.1 Colony characters – results of the colony characters of all three non symbolic 

nitrogen fixing  isolates were as shown in the table no.4. 

Sr. 

No. 

Colony 

charact

ers 

Isolates 

A1 A2 A3 

1 Size < 1mm <1mm >1mm 

2 Shape Circular Circula Ellips
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Table no 4: Colony characters of the bacterial 

isolates on Ashbys nitrogen free mannitol agar 

medium. 

4.5 Characterisation of bacterial isolates –  

It can be seen from the table no.4 that 

the colonies of the isolates A1 and  A2 were 

with size < 1 mm  and  A3 was > 1 mm. 

Colonies of all the isolates were circular in 

shape except A3 which was ellipsoidal in shape. 

Colonies of A2 and A3were white in colour 

while of A1 were yellow in colour. Colonies of 

A1 andA2 were regular in margin while of A3 showed irregular margin. Colonies of A2 and A3 

were translucent while colonies of A1were opaque. All the isolates gave colonies with moist 

consistency with convex elevation. 

4.5.2 Morphological characters –  

 The morphological characters of all the bacterial isolates were as shown in table no. 5. 

Sr. 

No. 

Isolate 

no. 

Gram 

nature 

Motility Spore 

formation 

1 A1 Gram 

positive 

short rods 

Motile + 

2 A2 Gram 

negative 

short rods 

Motile - 

3 A3 Gram 

positive 

coccobacilli 

Motile - 

 ‘- ’No spore formation   , ‘+’ spore formation.  

Table no. 5:  The morphological characters of all the bacterial isolates. 

It can be seen from the table that isolate namely A3 were Gram positive coccobacilli, 

motile and nonspore forming.. The isolate A1 were Gram positive short rods ,spore  forming  and  

motile while isolate A2  were Gram negative short rods , non spore forming  and  motile. 

4.5.3. Biochemical characterization- 

Biochemical properties of all the isolates were as presented below, 

4.5.3.1 Results of Hugh and Leifson test. 

Hugh and Leifson 

test 

A1 A2 A3 

- + - 

‘+’= Oxidative   ‘-’= Non saccharolytic 

r oidal 

3 Colour Yellow White White 

4 Margin Regular Regular Irregu

lar 

5 Elevati

on 

Convex Convex Conve

x 

6 Opacity Opaque Translu

cent 

Transl

ucent 

7 Consist

ency 

Moist Moist Moist 



360 
 

It can be seen from the table that isolate no.  A2 Showed oxidative mode of metabolism and the 

isolate no. A1 andA3   showed non saccharolytic mode. 

4.5.3.2 Enzymatic properties – 

It can be seen from the table that all the isolates except A3 showed oxidase test 

positive.All the isolates showed catalase test positive except A2. The isolates namely A1, A2 

andA3showed amylase test positive while remaining isolates showed it negative. All the isolates 

showed gelatinase test negative . The isolates A1 andA2 were showed caseinase and nitrate 

reduction test positive while remaining all isolates showed negative. The isolates A1, A2 and A3 

showed urease test negative while remaining all isolates showed positive. All the isolates showed 

cellulose and lysine decarboxylase test negative. A2 andA3 showed lipase test negative while 

remaining all the isolates showed it positive. Isolates A1 and A3 were showed phenylanine 

deamination test positive while remaining all the isolates were showed it negative. All the 

isolates showed arginine hydrolysis property. 

 

‘-’ Negative test, ‘+’ positive test.  

Table no. 6: Results of enzymatic properties of 

the isolates. 

4.5.3.3 H2S production test – 

 Results of H2S production test by all 

the seven isolates were as shown in table no. 7. 

Table no. 7: Results of H2S production test of 

all the isolates. 

H2 

Sproducti

on test 

A

1 

A

2 

A

3 

- - - 

‘-’ Negative test.    

It can be seen from the table that none of the 

isolates showed H2S production ability. 

4.5.3.4. IMViCtest – 

 Results of IMViC test for all the isolates were as shown in table no 8. 

Table no 8: Results of IMViC test for the isolates. 

Sr. 

No. 

Tests Isolates 

A1 A2 A3 

1 Indole test - - - 

2 M.R - - - 

3 V.P - - - 

4 Citrate utilization test + + - 

 

Sr. 

No. 

Tests Isolates 

A1 A2 A3 

1 Oxidase + + - 

2 Catalase + - + 

3 Amylase + + + 

4 Gelatinase - - - 

5 Caseinase + + - 

6 Urease - - - 

7 Nitrate reduction + + - 

8 Cellulase - - - 

9 Lipase + - - 

10 Phenylaninedeaminase + - + 

11 Arginine hydrolysis + + + 

12 Lysine decarbixylase - - - 
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It can be seen from the table that all the isolates showed M.R. and V.P. test negative. All 

the isolates showed indol test negative .All the isolates showed citrate utilization test positive 

except A3. 

4.5.3.5. Carbohydrate utilization test – 

Results of sugar utilization by the bacterial isolates were as shown in the no.9. 

 

Sr.no. Sugars Isolates 

A1 A2 A3 

1 Arabinose - - - 

2 Mannitol - - - 

3 Rhamnose - - - 

4 Trehalose - - - 

5 Inositol - - - 

6 Raffinose - - - 

7 Milibiose - - - 

8 Sucrose - + + 

9 Glucose + + + 

10 Lactose - - - 

11 Xylose + - - 

12 Galactose - - - 

13 Fructose + + - 

14 Sorbitol    

15 Cellobiose - - - 

16 Maltose - + - 

 

‘+’ - acid production,      -     acid and gas production,            

- =   negative test   

 Table no.9: Results of sugar utilization by isolates. 

 

It can be seen from table no. 9 that all isolates were could not utilised Arabinose, 

Mannitol, Rhamnose, Trehalose, Inositol, Raffinose and Melibiose. All the isolates were 

fermented glucose to the acid only and were fermented sorbitol with production of acid and gas. 

The isolates n A1 not fermented sucrose while remaining three isolates were fermented sucrose 

with acid only. The isolates A2 and A3were not fermented the xylose sugar while remaining 

isolates were fermented xylose with acid production only.  All the isolates were fermented the 

fructose sugar with acid production only except A3. isolate A2 was fermented the maltose with 

acid production only. 

 

4.5.3.6 Potash mobilizing activity. 

Results of potash mobilizing activity given by the isolates were as shown in table no.10. 
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Table no. 10: Results of potash mobilizing activity given by the isolates. 

4.5.3.7 Effect of heavy metals on the isolates. 

Results of effects of heavy metals on the 

isolates were as shown in table no. 11. 

Table no. 11: Results of effects of heavy metals 

on the isolates. 

Conc. 

Of 

metal 

Isolates 

A1 A2 A3 

Lead (Pb) 

1mM + - - 

2 mM - - - 

3 mM - - - 

4 mM - - - 

Mercury (Hg) 

1mM - - - 

2 mM - - - 

3 mM - - - 

4 Mm - - - 

+ = growth, - = No growth 

It can be seen from table no. 11 that, all the isolates were showed growth at 1mM lead 

concentration except A2 and A3. All the isolates were failed to grow at remaining concentrations 

of lead such as 2 mM, 3 mM and mM as well as isolates were also failed to grow at all the 

different concentrations of mercury like 1 mM, mM, 3 mM and 4 mM. 

4.5.3.8. Salt tolerance ability of the isolates- 

Results of salt tolerance by the isolates were as shown in table no. 12. 

Table no. 12: Results of effects of NaCl concentration on the isolates. 

NaCl 

conc. 

(%) 

Isolates 

A1 A2 A3 

1% + - - 

2% + - - 

3% + - - 

4% + - - 

5% + - - 

6% + - - 

7% - - - 

8% - - - 

 

 

Potash mobilizing 

activity. 

 

Isolates 

A1 A2 A3 

- - - 
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4.5.3.9 Ability of production of HCN: 

All the isolate failed to produce HCN when grown on tryptic soya agar with 4.4% glycin. 

PHOTOGRAPHS 

             

Photograph 1 – A Water hyancinth (Eichhornia crassipes) 

 

SUMMARYANDCONCLUSION 

• Total of seven bacterial isolates were obtained from the root wash of water hyacinth 

collected from river water. Out of which three  isolates were non symbiotic nitrogen 

fixing (A1,A2 and  A3)   and  four  were phosphate solubilising.(P1,P2,P4  and P5) 

• The two isolates were Gram positive cocci, two were Gram positive coccobacilli and 

remaining were Gram negative coccobacilli, Gram positive short rods.  

• All the isolates were motile in nature. 

• The isolate A1 was only isolate with spore forming ability. 

• All isolates except A1 and A 3 were found to be oxidative in nature. 

• All the isolates showed property of production of varieties of enzymes extracellularly as 

well as fermenting varieties of sugars. 

• All isolates except A 3 showed ability to utilize citrate. 

• The isolate P5 showed indol test positive. 

• The isolates P1, P2, P4 and P5 showed potash mobilizing activity. 

• The isolates P 2, P5, and A1 showed the growth up to 6 % NaCl concentration. 

 

 

 

 



364 
 

 

BIBLIOGRAPHY 

• Alexander M (1961) “Introduction to soli microbiology”, Published by Mohinder sejwal 

for wiley eastern Limited, New Delhi: p.p.333-349. 

• Atla, R.M. (1993) “Handbook of Micrological Media” CRC press,inc, Florida. 

• Atlas,R.M. and Bartha R. (1993) “ Microbial  Ecology ”  , 3 rd edition  Benjamin / 

Cummings Menlo Park ,California. 

• Buddhi charma walpola and Min –Ho Yoon (2012) “Isolation and characterisation of 

PSB and their co- inoculation efficiency on tomato plant growth and phosphorus uptake 

’’ African journal of microbiology ,Research volume 7(3) p.p 266-275. 

• Dr. Krishan Chandra and Dr. S. Greep “Potash mobilizing bacteria” (2006), Published by 

Regional director, Regional Centre of Organic Farming No.34, Bangalore. 

• Dubey R.C and Maheshwari J.B. (2002). “Practical Microbiology’’ 1st edition by 

Rajendra Ravindra printers Pvt. Ltd. 

• Katznelson & B. Bose, “Metabolic activity and phosphate dissolving capacity of bacterial 

isolates from wheat roots, rhizosphere and non rhizospheric soil”, Canadian J. of 

Microbiology, 5(i), pp. 79-85, (1959). 

• Kring, N.R. and J.Holt (1984) “Bergeys manual of systematic microbiology”, volume 1, 

Williams and Wilkins,co,Baltimore. 

• Patel, R.K. (2000) “Experimental Microbiology”, Aditya publication, Ahamadabad,India. 

• Patil V.D. and Iswaran. V. (1979) “Effect of epiphytic microflora of Water hyacinth 

(Eichhornia crassipes) on wheat. Division of microbiology, Indian Agricultural 

Research Institute, New Delhi. 

• Sharma A.K. (2002) “Biofertilizers for sustainable agriculture”, 1st Ed. Published by Dr. 

Updesh Purohit for Agrobios (India), Jodhpur.p.p 15, 194-198.  

• Subba Rao, N.S. (1977) “Soil microorganisms and plant growth” Oxford and IBH 

publishing, New Delhi. 

• www.els.net/.../refld-a0001386.htmlt 

http://www.els.net/.../refld-a0001386.html


365 
 

Green and Efficient Synthesis of Pyranopyrazoles: Multi-Component 

Approach Catalyzed by Ionic Liquid 

 

S. S. Kadama,c,  P. R. Kharadeb,c, D. S. Gaikwada, S. S. Desai*c, 
a Department of Chemistry, Vivekanand College, Kolhapur ( Empowered Autonomous) (MS) 

India. 
b Department of Chemistry, Karmaveer Hire Arts, Science, Commerce, and Education College, 

Gargoti (MS) India . 
c Research Laboratory in Heterocyclic Synthesis, Devchand College, Arjunnagar (MS) India. 

*Corresponding author: savitadesai2010@gmail.com,   satishkadam955@gmail.com 

 

Abstract: 

The present method involves a simple and highly efficient approach for the synthesis of a series 

of pyranopyrazole derivatives was achieved via a one-pot, four-component reaction of aromatic 

aldehyde ,hydrazine hydrate, malononitrile, and β-keto ester in EtOH-H2O by using a Acidic 

ionic liquid,1-methyl-3-(4-sulfobutyl)-1H-imidazol-3-ium aluminium tetrachloride at ambient 

temperature.The salient features of this protocol are higher yields, minimum reaction times, easy 

workup process, and purification of products by non-chromatographic methods. 

---------------------------------------------------------------------------------------------------------------- 

Introduction: 

In modern organic chemistry, The Multicomponent reaction (MCR) is a resourceful and 

competent synthetic methodology that involves the simultaneous reaction of three or more 

reactants react to yield a novel complex product in a single step.[1] The distinctive feature of 

MCRs lies in the fact that the resultant products comprise nearly substrates, resulting in minimal 

by-products. This feature renders MCRs an exceptionally sustainable and environmentally 

friendly reaction system.[2] Now a days all the researchers widely explore and utilize MCRs for 

the synthesis of various compounds across various fields, showcasing the versatility and 

synthetic potential of this powerful methodology.[3] 

Heterocycles are broadly dispersed in nature and play a crucial role in metabolism, as 

their structural subunits are present in a numerous of natural products, including vitamins, and 

alkaloids, as well as in pharmaceuticals, agrochemicals, dyes, and various other compounds.[4] 

These compounds provide as structural frameworks upon which pharmacophores can 

accumulate, leading to the improvement of potent and selective drugs.[5] Among heterocyclic 

compounds, those containing both  nitrogen and oxygen  are fundamental structures in numerous 

biologically active compounds, playing miscellaneous roles in medicinal chemistry.[6]. 

Ionic liquids (ILs) have emerged as versatile and inventive catalyst in the field of 

heterocyclic chemistry, playing a crucial role in the synthesis of heterocyclic compounds.[7] 

mailto:savitadesai2010@gmail.com
mailto:satishkadam955@gmail.com
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Their versatile nature continues to motivate modern strategies for the synthesis of varied and 

complex Pyranopyrazoles moiety is an important classes of oxygen‐nitrogen heterocyclic 

compounds .they have broadly occurrence in natural compounds and some synthetic products. 

Pyranopyrazole  are the important scaffold in synthetic medicinal chemistry due to their their 

various biological activites such derivatives shows diverse biological activities such as 

anticancer [9],antimalerial[10], anti-proliferative  [11], anticoagulant [12],antioxidant [13], 

Now a days, a various methods for synthesis of dihydropyrano[2,3-c]pyrazoles have 

been reported in the previous paper amongst which multicomponent reaction between aldehydes, 

ethyl acetoacetate, hydrazine hydrate and malononitrile is appropriate methods and they have 

been achieve by various catalyst such as Urea [14], ], choline chloride/thiourea [15], sulphonic 

acid-functionalized ionic liquid [16], acetic acid [17], meglumine [18], Fe3O4@APTES@isatin-

SO3H[19 ], isonicotinic acid [20 ]among these methods face some drawbacks, including lengthy 

process hazardous and expensive solvent,  less yield of products of heterocyclic compounds. 

Experimental Protocols: 

Materials and methods 

The catalyst synthesis and characterization have been well studied in previous 

publication. In a 50 ml flask equipped with a magnetic stirrer, a mixture of .aromatic aldehydes 

(1, 1 mmol), hydrazine hydrate (2, 1mmol), malononitrile (3, 1 mmol), and ethyl aceto acetate (4, 

1mmol)acidic ionic liquid (10 mol%) in EtOH (5ml)was taken . The resulting mixture was 

stirred ambient . After completion of the reaction (monitored by TLC), the precipitated product 

was filtered and washed with aqueous ethanol (5 ml). The crude product was purified by 

recrystallization from ethanol to afford the desired product. In order to recover the catalyst,the 

filtrate was dried under reduced pressure and recovered catalyst was washed with diethyl ether (2 

ml) twice and reused after drying. 

CHO

+

NH2

NH2

+

CN

CN

+

O

O OEt

RT,EtOH-H2O (1:1)

R

O

CN

NH2

N

N

H

R

1 2 3 4 5

H2O.

IL

 

Scheme 1: Synthesis of pyrano pyrazole derivatives 

Result and Discussion: 

Initially, we have carried out the model reaction in absence of catalyst by using  benzaldehyde (1 

mmol), hydrazine hydrate (1 mmol), malononitrile (1 mmol), ethyl acetoacetate (1 mmol) at 

room temperature. it was found trace amount of product was obtained even after prolong  time, 
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this result proves that a catalyst plays a important role in this reaction. When same reaction is 

carried out in the presence of catalyst such as IL, we got 70% of yield of product. 

For searching of the in presence of catalyst on the yield and other reaction conditions, 

the model reaction was carried out utilizing the different amount of catalyst varied from 5 to 

30 mol% under room temperature condition. (Table 1 entries2-7). From Table 1, it can be 

accomplished by 20 mol% of IL was bring into being to be sufficient to catalyze present 

transformation, yielded desired product in 90%. Further, an increase in the amount of the catalyst 

was no progress of yield. 

 

Table1. Effect of catalyst on the reaction 

Entry Catalyst 

loading % 

Temperture 

(oC) 

Time(min) Yield %b 

1 No RT 60 trace 

2 5 RT 60 65 

3 10 RT 60 78 

4 15 RT 40 82 

5 20 RT 30 90 

6 25 RT 30 90 

7 30 RT 30 90 

Reaction condition: benzaldehyde (1 mmol), ethyl acetoacetate (1 mmol) malononitrile 

(1 mmol),and hydrazine hydrate (1 mmol) and IL (20%) Room temperature .b Isolated yield 

Moreover, we focused on the effect of various solvents such as water, ethanol, 

actonitrile, PrOH,   on the present reaction in the presence of catalyst at room temperature. 

Among all these solvents, ethanol was found to be the best one and afforded the highest yield. 

 

 

Table2. Effect of solvent on the reaction 

Entry Solvent Yield %b 

1 absence trace 

2 actonitrile 45 

3 H2O 70 

4 MeOH 78 

5 C2H5OH 84 
a Reaction condition: benzaldehyde (1 mmol), ethyl acetoacetate (1 mmol) 

malononitrile (1 mmol),and hydrazine hydrate (1 mmol) and IL (20%) Room 

temperature. b Isolated yield 
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After optimized the reaction conditions, we have check the generality and versatility, 

various substituted aromatic aldehydes reacts with malononitrile, ethyl acetoacetate and 

hydrazine hydrate at room temperature using Acidic IL as catalyst in ethanol (Table 3, entries 1–

8), affording excellent yields. It depicts that our procedure is versatile and can be used to 

synthesis of diverse structure of pyrano pyrazolone derivatives. 

Table3. acidic ILs catalyzed synthesis of pyrano pyrazolone derivatives: 

Entry 

No 

Aldehyde Product Time Yield(%) 

1 PhCHO 

O

CN

NH2

HN

N

H3C

 
5a 

32 

 

 

 

 

 

 

86 

 

 

 

2 2-ClC6H4CHO 

O

CN

NH2

HN

N

H3C
Cl

 
5b 

32 

 

 

 

88 
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3 4-OHC6H4CHO 

O

CN

NH2

HN

N

H3C

OH

 
5c 

33 

 

 

 

86 

 

 

4 3-OCH3C6H4CHO 

O

CN

NH2

HN

N

H3C

OCH3

 
5d 

34 

 

 

 

82 

 

 

5 4-OEtC6H4CHO 

O

CN

NH2

HN

N

H3C

OC2H5

 
5e 

35 

 

 

 

 

 

 

84 
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6 4-NMe2C6H4CHO 

O

CN

NH2

HN

N

H3C

N

 
5f 

32 

 

 

 

84 

 

 

7 4-F C6H4CHO 

 

 

O

CN

NH2

HN

N

H3C

F

 
5g 

30 

 

 

 

90 

 

 

 

 

8  

O

CN

NH2

HN

N

H3C

OCH3

OCH3

 
5h 

34 

 

 

 

 

84 
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a Reaction condition: benzaldehyde (1 mmol), ethyl acetoacetate (1 mmol) malononitrile 

(1 mmol),and hydrazine hydrate (1 mmol) and IL (20%) Room temperature.  b Isolated yield 

 

Spectral data for selected compounds: 

6-Amino-3-methyl-4-phenyl-1,4-dihydropyrano[2,3-c]pyrazole-5-carbonitrile(Table 

4, entry 1) 

Solid white . M.p.  243-244 °C.FT- IR cm−1 (KBr): 3406, 3370, 3068,3030, 2932, 2193, 

1645, 1488, 1145. 1H NMR (400 MHz, DMSO-d6): δH (ppm) 1.77 (s, 3H), 4.59 (s, 1H, ), 6.83 

(s, 2H, ), 7.15–7.33 (m, 5H, Ar–H), 12.07 (s, 1H,). 13C NMR (100 MHz, DMSO): δC (ppm) 

9.65, 36.20, 57.2, 97.6, 120.69, 128.37, 144.39, 154.73, 160.82. 

 

Conclusion: 

In this research, we have reported proficient synthesis of highly significant of 

pyranopyrazole derivatives using acidic ionic liquid, i.e1-methyl-3-(4-sulfobutyl)-1H-imidazol-

3-ium aluminium tetrachloride in aqueous ethanol solvent mixture at room temperature. The 

present method has the some advantages such as easy procedure, mild reaction condition, no 

toxic solvents, high yield. 
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Abstract  

The present research paper deals with the comparative study of acidity status in different CAM 

plants like  

Kalanchoe pinnata (bryophyllum), Cactaceae(cactus). the result showed that 

Cactaceae(cactus)shows more acidity level than the others. The TAN value in the morning is 

more than TAN value in evening. The CAM plants have an modified unique photosynthetic 

mechanism by which they reduce the loss of water by transpiration process they also show 

diurnal pattern of organic acid synthesis by this the TAN value of the plant extract collected in 

morning is more as synthesis of the acids takes place at night and the TAN value of the plant 

extract at night is low . 

  

Keywords: TAN: Titrable Acid Number, CAM: Crassulacean Acid Metabolism  

 

---------------------------------------------------------------------------------------------------------------- 

 

INTRODUCTION 

India represents an important and rich biodiversity of plants. TAN (Titrable Acid Number) 

relates with the acidic content present in the plant tissue. Actually, TAN is the number of ml of 

decinormal (0.1 N) alkali required to neutralize the total amount of acids present in 100 g of 

the plant tissue. Basically, Kalanchoe pinnata (bryophyllum), Cactaceae(cactus) are the CAM 

plants. CAM (Crassulacean Acid Metabolism) is an special mechanism found in xerophytes 

and succulents.it is for acid metabolism purpose. The main   aim is to reduce the loss of the 

water in the high temperature. In CAM plants during night the CO2 uptake takes place from 

the atmosphere when stromata are open and at this time malic acid is formed as a result of 

respiration. This malic acid stored in the vacuole of the  cells in the mesophyll ( Lutige 2004) 

By this mechanism the loss of the water is reduced due to low temperature in night. In day 

stromata are closed by this the transpiration of the water is reduced. As CAM plants are 

growing in xeric habitats, to reduce the rate of transpiration, they close their stomata during 

day time and open them at night.by using this they fix the CO2 at night and during day these 

acids are decarboxylated. CAM plants do not have Dimorphism and kranz anatomy. In this we 

use two plants i.e Kalanchoe pinnata (bryophyllum), Cactaceae(cactus). 

 

Bryophyllum is included in the familyCrassulaceae.The leaves are also fleshy (i.e. succulent) 

and are moreover simple (particularly on seedlings) or emulsion (i.e. trifoliate or pinnate). 

They're unequally arranged, planed, and the number of leaflets present varies from one near 

the base of the stems to three or five ( i.e. trifoliate or pinnate) advanced up the stems. These 

leaves 
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(5- 25 cm long and 2-12.5 cm wide) are green or yellowish-green in colour, furless    ( i.e. 

rough), and are borne on stalks   ( i.e. petioles) 2- 10 cm long. The leaflets are round or hardly 

round(i.e. elliptic) in shape with rounded tips( i.e. blunt  tips), and when  further than one 

leaflet is present the end (i.e. Terminal) leaflet is  generally significantly larger than the others. 

bitsy plantlets may sometimes be formed in the scalloped(i.e. crenate) margins of these 

leaflets. These plantlets are more frequently produced if the leaves become detached from the 

stems. It's present in xeric conditions. 

 

Cactus 

It  the member of the family Crassulaceae. Cactus occur in a wide range of shapes and sizes. 

The  photosynthesis  of cactus plant is takes place in the stems. Even those cacti without visible 

photosynthetic leaves do usually have very small leaves, less than 0.5 mm (0.02 in) long . 

 

Here we use simple acid- base titration to estimate the TAN value.this method is proposed by 

Thomas and Beevers (1949). 

 

Materials and methods  

 

Titrable acidity represents the acidity status of the plant tissue it also represents the amount of 

various organic acids present in the plant tissue. Titrable acidity provide a simple estimation 

of acids present in the plant tissue by routine titration method it cannot differentiate between 

individual acids therefore Titrable acidity is usually stated in terms of predominant acid.There 

are two way to estimate the acidity i.e  

1)Total Titrable acidity is simple to estimate the total acid   content of food. 

2)Measurement of the PH i.e the H+ ion concentration 

  

Total Titrable acidity of fresh plant material was  determined by method of (Thomas and 

beevers (1949). Here we have to estimate the TAN value of the plant in morning and evening 

so we have to prepare the plant extract for two times for each plant .the plant material was 

collected from the field.the plant material was washed with distilled water by this the dirt and 

dust particles are removed on the plant material .the leaves are used as sample. after the 

cleaning ,the leaves are cut into small pieces. The leaves where accurately weighed(5gm),it is 

then transfer into 50ml of distilled water and boiled it for half an hour and cool it.the aliquot 

was titrated against  standardized N/40 NAOH using phenolphthalein  as an indicator. 

Standardization was done by using the N/40 oxalic acid by same indicator. Basically, the TAN 

(Titrable Acid Number) is the amount of ml required to neutralize the acid content in 100gm 

of plant material. The TAN value is determined by the following formula 
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RESULT AND DISCUSSION 

 

The following table represent the TAN (Titrable Acid Number) of the two CAM plants 

(bryophyllum, Catus). the graph was also showing the cactus have more TAN value than that 

of the bryophyllum plant.  And both plants show more TAN value in morning as compared to 

night.  

 

Sr 

no. 

Name of the 

plant 

Total titrable acid 

number (TAN) 

  Morning Evening 

1. Bryophyllum 1818.18 551.18 

2. Cactus 1931.81 488.69 

 

Hasan et.al(2004)previously estimated the total acidity and ph value of Purslane(Portulaca 

oleracea)plant .Jamkhandi.et.al(2011) previously estimated the acid value by using the 

potentiometric method by using Oxalis corniculata at different geographical conditions.same 

type of work on the total acidity where done by different workers by using different plants 

Hew and Wong (1974) noticed that the titrable acidity goes decreasing in the light and 

increased at night that is they noticed the diural changes in the titrable acidity of 

Drymoglossam, Pyrrosia and Kalanchoe . 

 

Conclusion  

CAM plants have diurnal pattern of organic acid synthesis. These plants fix CO2 and 

accumulates C4 acids (e.g. malic acid) during night and consume these C4 acids during day. 

Therefore cytoplasm of the mesophyll cells during night is more acidic and during day is less 

acidic. Therefore TAN of morning extract is more than that of the evening extract. 
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Abstract 

 

The COVID-19 pandemic, reported for the first time at the end of 2019 in the megacity of 

Wuhan (China), has spread worldwide three times. It led to the infection of further than 500 

million people and about six million deaths. SARS-CoV-2 has proved to be veritably 

dangerous for mortal health. Thus, several sweats have been made in studying this contagion. 

In a short time, about one time, the mechanisms of SARS-CoV-2 infection and duplication and 

its physiological effect on been refocused. Also, different vaccines against it have been 

developed and capitalized. To date, a further than 11 billion boluses have been invested all 

throughout the world. Since the morning of the epidemic, SARS-CoV-2 has evolved; it has 

done so by accumulating mutations in the genome, generating new contagion performances 

showing different characteristics, and which have replaced the preexisting variants. In general, 

it has been observed that the new variants show an increased infectivity and beget milder 

symptoms. The rearmost insulated Omicron variants contain further than 50 mutations in the 

whole genome and show an infection-folds advanced compared to the wild-type strain. Then, 

we can assay the SARS- CoV-2 variants from a phylogenetic point of view and hypothecate 

an unborn script for SARS- CoV-2, by following its elaboration to date. 

 

Keywords: Covid-19; SARS-COV-2 

---------------------------------------------------------------------------------------------------------------- 

 

Introduction 

 

Severe acute respiratory syndrome 2 is a new coronavirus responsible for covid-19 pandemic. 

The virus first detected in end of 2019 in the city Wuhan China.  

1.Classification 

SARS-COV-2 is a member of coronaviridae family which includes SARS-COV which causes 

SARS it is responsible for SARS outbreak and MERS-COV which is responsible for Middle 

east respiratory syndrome outbreak. 

2. Structure 

SARS-COV-2 is a single stranded RNA virus having envelope. It has crown like appearance 

so it is called as CORONA. Latin word for corona is crown. 

3. Mode of Transmission 

The primary mode of transmission is respiratory droplets produced when infected person 

sneezes, coughs or talks. It is also spread by touching the contaminated surfaces with SARS-

COV-2 and then touching to nose or face. 



377 

 

4. Symptoms 

COVID-19 symptoms can be mild to severe. It includes shortness of breath, fever, cough, 

fatigue, body aches. In some cases, it leads to pneumonia, organ failure or death. 

5. General information 

In world there are more than 150 million peoples are infected and more than three million 

peoples are dead due to COVID-19 pandemic. There are several vaccines are developed for 

SARS-COV-2 like m-RNA vaccine, vector vaccine, inactivated vaccine. Some vaccines 

cleared phase three clinical trials and approved for public use. RTPCR is a method used to 

identify SARS-COV-2. 

6. SARS-COV-2 VIRUS 

The genome of SARS-COV-2 is about 30 kb. SARS-COV-2 shows high mutation rate 

compared to other DNA viruses. It is difficult to measure mutation rate because it is very high. 

SARS-COV-2 use spike protein to bind host ACE-2 receptor. The spike protein used to develop 

vaccines. Spike protein s contains N-Terminal region, transmembrane domain and C terminal 

region. 

7. Phylogeny 

Phylogeny is like a family tree for all living things, showing how different plants, animals, and 

microbes are related to each other through evolution. But it's not just about who came from 

whom – it tells us cool things like when certain species appeared and how they've changed 

over time. 

 

Material 

 

❖ NCBI Link for getting Fasta sequences of SARS-COV-2 VARIANTS: -

https://www.ncbi.nlm.nih.gov/ 

❖ Link for getting Accession number of variants- NCBI Virus (nih.gov) 

❖ Clustal Omega link for creating phylogenetic fasta tree of SARS-COV-2 most widespread 

VARIANTS: - Clustal Omega < Multiple Sequence Alignment < EMBL-EBI 

❖ Computer with Internet access. 

 

Methodology 

 

1. Data collection 

Firstly, collect the accession number of SARS-COV-2 variants from NCBI VIRUS website. 

Then gather a set of SARS-COV-2 nucleotide sequences from various variants like Alpha, 

Beta, Epsilon, Omicron from NCBI website. 

2. Sequence Retrieval and Formatting 

Copy all selected sequences in FASTA format. Then paste in notepad or text tool. Copy and 

paste one by one all sequences in notepad. Then select all sequences and copy it . 

3.Clustal omega alignment 

Paste all copied sequences in clustal omega box. Then select set of that is RNA. 

Select the output format to Phylip. Then submit your job and run your alignment. 

4.Tree Visualization: 

https://www.ncbi.nlm.nih.gov/labs/virus/vssi/#/virus?SeqType_s=Nucleotide&VirusLineage_ss=SARS-CoV-2,%20taxid:2697049&utm_source=nuccore&utm_medium=referral&utm_campaign=COVID-19&IsolateParsed_s=D614G
https://www.ebi.ac.uk/Tools/msa/clustalo/
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Visualize the resulting guide phylogenetic tree. And select the branch length Cladogram or 

Real. Then check and download the image. 

 

RESULT AND DISCUSSION 

 

Table 1. SARS-CoV-2 variants 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The analysis focused on the twenty most common SARS-CoV-2 spike variants discovered 

between December 2019 to 2023, including wild type, delta, lambda, mu, beta, gamma, 

Sr.No Spike 

Varients 

Isolation 

Country 

Accesion 

Number 

Collection 

Date 

1 WILD CHINA NC_045512 12/2019 

2 EPSILON USA OM485491 03/2020 

3 ZETA BRAZIL OL442124 07/2020 

4 BETA SOUTH 

AFRICA 

OM739160 10/2020 

5 20E.EU2 PORTUGAL OL872364 12/2020 

6 20A.EU1 SPAIN OD938567 2020 

7 ALPHA ENGLAND OW481195 2020 

8 DELTA INDIA MZ544373 8/2020 

9 KAPPA INDIA MZ562758 2/2021 

10 A.23.1 UGANDA MZ287366 11/2020 

11 GAMMA BRAZIL MZ264787 12/2020 

12 IOTA USA ON196438 11/2020 

13 ETA Multiple 

countries 

OD913776 12/2020 

14 LAMBDA PERU MZ275287 01/2021 

15 THETA PHIILIPPIENS OL989074 03/2021 

16 B.1.1.3.18 MULTIPLE 

COUNTRIES 

OD955012 01/2021 

17 MU COLUMBIA OQ564667 01/2021 

18 OMICRON 

BA.1 

SOUTH 

AFRICA 

OM725163 11/2021 

19 OMICRON 

BA.2 

SOUTH 

AFRICA 

OM773442 12/2021 

20 OMICRON 

BA.2.12.1 

NORTH 

AMERICA 

ON563241 12/2021 

21 OMICRON 

BA.4 

SOUTH 

AFRICA 

ON324341 03/2022 

22 OMICRON 

BA.5 

SOUTH 

AFRICA 

ON647569 04/2022 
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B.1.1.318, kappa, A 23.1, iota, theta, epsilon, 20 A.EU1, 20 A.EU2, zeta, alpha, eta, 

omicron BA.1, omicron BA.2, omicron BA.2.12.1, omicron BA.4, and omicron BA.5. 

These variants, sourced from the proteins database at https://www.uniprot.org , underwent 

analysis through multiple sequence alignment, conducted using the Clustal Omega program 

at https://www.ebi.ac.uk/Tools/msa/clustalo/. The resulting phylogenetic tree highlighted 

100 mutations, including substitutions, deletions, and insertions, constituting about 8% of 

the total residues (1273 aa). 

 

Notably, 49 mutations were found in the NTD, and 23 in the RBD domain, representing 

over 70% of S1 spike subunit mutations. These findings suggested that significant changes 

occurred in the recognition region of the ACE-2 host cell receptor, while the spike protein 

domains involved in conformational changes and activation remained constant. The data 

indicated a correlation between the observed variation in infection rates among these 

variants and alterations in the binding affinity of the spike protein to the ACE-2 protein. 

 

Of particular interest was the observation that only the residue D614 was consistently 

mutated in all examined variants, except for variant A 23.1, which maintained D614. This 

indicated that one of the earliest mutations in the spike protein occurred at position 614, 

and it is known that this mutation affects the protein's functionality. Among other prominent 

mutations, positions 452 (in 7 variants), 484 (in 13 variants), 501 (in 10 variants), and 681 

(in 12 variants) stood out. Additionally, 51 mutations were unique to specific variants, with 

20 identified solely in the Omicron variants. 

 

Table 2. Single mutations in the spike variants 

Spike Variants Mutations 

ALPHA A570D T716I 

S982A D1118H 

BETA D80A D215G 

Del241-243 K417N 

A701V 

GAMMA L18F T20N D138Y 

R190S T1027I 

DELTA Del156-157 R158G 

EPSILON S13I W152C 

ETA Q52R A67V Q677H 

F888L 

THETA E1092K H1101Y 

IOTA L5F D253G 

KAPPA E154K Q1071H 

LAMBDA T76I R246N 

Del247-252 F490S 

T859N 
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MU Ins147N Y147N 

R346K 

20 A.EU1 A222V 

A 23.1 R102I F157L V367F 

B.1.1.318 T95I 

OMICRON BA.1 

Del143-144 N211I 

L212V Ins213-214 

V215P G446S 

G449S T547K 

N856K L981F 

OMICRON 

BA.2.12.1 

S704L 

OMICRON BA.4 V3G 

 

Moreover, we noted that the mutations highlighted as "unique" in Table 2 don't necessarily 

define specific variants and aren't distinct features of SARS-CoV-2 variants. This is because, 

in most cases, they involve substitutions between amino acids with similar traits, and they 

don't impact the functionality of the spike protein. Take the 20 A.EU 1 and 2 variants, for 

instance – the spike protein differs from the wild type by only a single residue (D614G) in 

both. Additionally, two more mutations were identified: S477N in variant 20 A.EU 2 and 

A222V in variant 20 A.EU 1. While the S477N mutation was also found in other spike variants, 

A222V was exclusive to 20 A.EU 1. This suggests that the functional contrast between the two 

20 A.EU variants is because of the S477N mutation, not the A222V, which is essentially a 

conservative substitution of a non-polar amino acid with a similar one. 

Considering these findings, if the S477N mutation is distinctive between these two variants 

and is also present in more recent variants, it implies that 20 A.EU 2 could be seen as an older 

variant where the S477N mutation first emerged. Now, in the case of the variant named Iota, 

certain mutations overlap with other variants, such as S477N, E484K, and D614G. However, 

the two mutations unique to Iota – L5F and D253G – can be seen as defining because they 

impact the spike's functionality. Specifically, the L5F mutation is in the signal peptide (SP) of 

the spike, and it's known that SP mutations can alter the spike's functionality. The second 

mutation, D253G, involves swapping polar residues (aspartic, D) with non-polar ones 

(glycine, G), leading to a notable change. 

Furthermore, other defining mutations affecting the spike's functionality include the deletion 

156–158 in Delta, the deletion 241–243 in Beta, and the deletion 246–252 in Lambda (as listed 

in Table 2). 

Also, we noted that the mutations pointed as" unique" in Table 2 do not unavoidably define 

specific variants and are not distinct features of SARS- CoV- 2 variants. This is because, in 

utmost cases, they involve negotiations between amino acids with analogous traits, and they 

do not impact the functionality of the shaft protein. Take the 20A.EU 1 and 2 variants, for case 

– the shaft protein differs from the wild type by only a single residue(D614G) in both. also, 

two further mutations were linked S477N in variant 20A.EU 2 and A222V in variant 20A.EU 
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1. While the S477N mutation was also set up in other spike variants, A222V was exclusive to 

20A.EU 1. 

 

Figure 1. Phylogenetic tree of SARS-COV-2 Of most widespread variants 

 
 

 

The illustration you are seeing then was created using a tool called Clustal Omega (you can 

find it at https//www.ebi.ac.uk/Tools/msa/clustalo/). We used the dereliction settings for the 

alignment, which are principally the standard settings for how the sequences are lined up. Now, 

if you take a look at the nethermost part of Figure 1, you will see different SARS- CoV- 

2variants like A23.1, A 20. EU1, A 20. EU 2, and others like Lambda, Kappa, and Epsilon. 

These variants all partake Common strain and evolved from the original Contagion What is 

intriguing is that Epsilon was linked and sequenced in the USA back in March 2020, while 

A23.1 and Lambda were only discovered latterly in October and December 2020, 

independently, in Uganda and Peru. In these two countries, not as numerous samples were 

sequenced compared to the USA, conceivably due to specialized and profitable reasons. Delta 

and Kappa, on the other hand, were both insulated in India in December 2020, and when you 

look at the family tree, you can see that their elaboration went in different 

directions. Indeed, though both variants have seven mutations compared to the original protein, 

only three of them are the same L452R, D614G, and P681R. This suggests there might have 

been another unknown variant in between that carried these three mutations and also resolve 

into the two, Kappa and Delta. The tree we have got then paints a enough good picture of how 
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these variants have evolved. still, it does not show some of the less common variants and any 

in- between stages, especially when it comes to the Omicron variants, which have a lot further 

mutations than the others. Their elaboration seems to involve some intermediate variants that 

we are still in the dark about. You see colourful SARS- CoV- 2 variants like A23.1, A 20. EU1, 

A 20. EU 2, and others named Lambda, Kappa, and Epsilon. These variants all partake a 

common strain, evolving from the first interpretation of the contagion. The tree gives us a 

enough good picture of how these variants have changed and spread. still, there is a bit of 

riddle especially with the Omicron variants. They've a bunch of more mutations than the 

others, and the tree does not show the in- between stages. 

 

In simple terms, this study helps us understand how the contagion has evolved over 

time and 

how different performances are related. It's like putting together pieces of a mystification to 

see the whole picture. These findings are pivotal for scientists to keep up with the contagion 

and plan how to deal with it. The timing of when these variants surfaced is relatively 

interesting. For case, Epsilon showed up and was delved in the USA as beforehand as March 

2020. On the other hand, A23.1 and Lambda were set up latterly in Uganda and Peru, 

independently. also, Delta and Kappa, dis covered in India in December 2020, took their own 

evolutionary paths. The family tree, shown in Figure 4, reveals that although Delta and Kappa 

both have seven mutations compared to the original contagion, only three mutations are the 

same (L452R, D614G, and P681R). This hints at the actuality of a mysterious, intermediate 

variant with these three mutations that latterly resolve into 

Delta and Kappa.   The family tree gives us a visual timeline of how these variants 

evolved, helping us piece together the contagion’s trip. still, there is a fascinating twist when 

it comes to the Omicron variants. They are like the revolutionists of the family, carrying a lot 

further mutations than the others. The tree does not show the way in between, leaving scientists 

with a bit of a mystification – it's like saying," We see the major mileposts, but there 

might be lower, pivotal events we are still unravelling."   In simpler terms, this study acts like 

a inheritable operative story, revealing how the contagion has converted over time. 

Understanding these connections is pivotal for scientists in prognosticating the contagion’s 

geste and developing strategies to attack it effectively. It's like decrypting the contagion's 

family secrets to stay one step ahead in the fight against it. While the family tree provides a 

timeline of the virus's evolutionary journey, the Omicron variants inject a plot twist. They 

appear as rebels, flaunting a multitude of mutations compared to their viral relatives. The tree, 

however, lacks finer details about the transitional phases, leaving scientists with an intriguing 

mystery – a bit like having major plot points without all the connecting scenes. In simpler 

terms, this genetic detective work not only uncovers the virus's family secrets but also offers 

a glimpse into its global journey. 

Decoding these relationships equips scientists with vital information to anticipate the 

virus's next moves and devise effective strategies. It's akin to understanding the twists and 

turns in a gripping story, enabling us to stay ahead in our ongoing battle against the virus. 
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Conclusion 

Three years into the SARS- CoV- 2 epidemic, despite having vaccines for two times,  

numerous countries are still dealing with  extremities and assessing restrictive measures to 

control the contagion. Indeed, in largely vaccinated nations, new variants are causing fresh 

outbreaks. This is passing due to a combination of factors the inheritable changes in the 

contagion, dwindling vaccine effectiveness, and the limitations of current webbing styles. The 

ongoing elaboration of 

the contagion is particularly gruelling in lower  rich countries with low vaccination rates and 

high infection rates, like certain areas in Africa where the Omicron variants began.  Vaccine 

effectiveness is impacted by the inheritable changes in SARS CoV- 2. The vaccines were 

designed grounded on the original  interpretation of the shaft protein, but the most  current 

Omicron variants have further than 30 mutations in this protein. specially, there are three 

elisions in the subunit S1, which plays a 

pivotal part in the vulnerable response by 

binding to the host cell receptor. For case, in Italy, despite a significant chance of the 

population entering vaccines, a swell in  diurnal infections were observed in June 2022, with 

about 80,000 new cases per day. Indeed though utmost of these cases were in vaccinated 

individualities, reinfections constituted around 8 of the total infections. 

Another issue lies with the tests used to descry SARS- CoV- 2. The rapid-fire antigen tests are 

designed to identify the original interpretation of the spike protein, performing in a high 

number of false negatives when trying to  descry the new variants like Omicron. Developing 

rapid-fire tests specifically designed for these variants is pivotal to directly identify infections.   

Considering the evolutionary and survival aspect, we observe the selection of variants that are 

more fluently  transmittable while causing less severe symptoms compared to the original 

contagion. The symptoms associated with the earlier phases of the pandemic, similar as loss 

of taste, smell, skin greenishness, and severe respiratory issues, have lowered in the more 

recent Omicron variants. This suggests a implicit shift from a epidemic to an aboriginal 

situation, analogous to other seasonal coronaviruses causing mild symptoms that have been 

circulating for decades.   In conclusion, as saying the structure and  elaboration of the SARS- 

CoV- 2 spike protein across variants provides pivotal perceptivity into the contagion’s geste  . 

Understanding these complications is essential for developing effective vaccines and 

conforming strategies for forestalment and treatment, contributing to global sweats in 

managing the COVID- 19 pandemic. 
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Abstract: This study aims to describe the role and function of teachers in enhancing 

effective learning, inhibiting factors and solutions to teacher barriers in carrying out 

the roles and functions of teachers at the Schools and Colleges. This study used a 

descriptive qualitative approach with a case study design. Data collection techniques 

used are observation, interview, and documentation. Which is mentioned that the 

teacher is a professional educator with the main task of educating, teaching, guiding, 

directing, training, evaluating, and evaluating students in early childhood education 

informal education, basic education, and secondary education. 
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---------------------------------------------------------------------------------------------------------------- 

 

I. INTRODUCTION 

The teacher is one of the important elements and must exist besides students. One of 

the important elements, when the school is built, is the teacher, the teacher is reputed 

as a benchmark in creating intelligent and talented generation. The teacher is the key 

where the student is very depending on them, the existence of the teacher is 

influenced by the student’s life at school. The teacher is also known as the source of 

knowledge for the student in the class. A good teacher is a  person who can make 

alterations and able to influence the      student in some aspects, such as scientific, action, 

norm, and behavior. One thing that should be owned to be a teacher is the ability to 

teach the education process, the teacher has an important role as the key in both 

formal and informal educations. The teacher is also known as the person who has a lot 

of knowledge in society. So that teacher is respected by the local people because they 

are reputed as intelligent person. Teacher can be said as the parent of the student in 

the school which makes them have the authority and duty to guide the student like the 

parent at home. In elementary education, the student still very needs guidance, so the 

teacher is demanded to be active and able to build the student’s character. The role of 

the teacher to make fun learning can strive for the teacher being more creative and                     

professional. In the learning process, the teacher has the responsibility to bring and 

change the student to be an intelligent generation and able to make the student pursue 

their goal, has been said in his research that education is hoped to be able to make the 

student achieve happiness for real and back to the natural character of a human 

being. The research conducted because the researcher observes based on the condition 

of the ongoing learning process. This is also being the reason why the researcher 
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conduct the research in  beside  the total of the students are  and the interest of the 

society in choosing private school, especially on Muslim society as a place to pursue 

the education than public school which is better. 

Learning is like the heart of the education process. Good learning will make an 

effective class that usually makes a good graduate. The planning of learning is one of 

goal to make a good result for education at school so that student can receive the 

subjects as it should be. The teacher as an educator and a person who gives 

knowledge toward the students should understand well about education policy. 

Besides that, the teacher also should understand that the teacher is not one of the 

sources of knowledge, although the duty, role, and function in the teaching-learning 

process are very important. 

 

II. METHODS 

The research used descriptive qualitative, state that qualitative research which resulted  

in descriptive words both orally and written from the source which is observed. The 

descriptive approach is    research that aims at describing something which relates to      

the existing phenomenon and happens in the research process which is done. 

Meanwhile, states that qualitative research is the analyzing of the pursuit the social 

life with the social picture which happens as performance interpretation. This 

research planning uses a case study plan. The descriptive case study generally uses 

to answer the problem which relates to the what, why, and how to question. So, the 

implementation of this research is to find out the role and function of the teacher in 

the class to increase the effectiveness of learning in schools. In the data collection use 

an intensive interview procedure with 2 interviewees (classroom teacher and 

Different school teacher), it is done to describe the role and function of the teacher in 

the learning process to run effectively. Moreover, the observation technique is also 

used to observe directly how the process of learning is and social interaction between 

stakeholders at school. 

The researcher also uses a documentation study. Supporting document used as proof 

of data source is an ongoing learning process video. In the process of interview with 

classroom teacher grade 3 appear that there are many problems happened in doing 

the function of the teacher such as the existence of students as group special needs 

children, it happens because there only one teacher in the class which makes teacher 

confused in guiding the students who has two different characteristic between Special 

and the normal one. It is also being an obstacle of the teacher is doing their function 

as an instructor. 

 

III. RESULTS 

1. The Role of Teacher 

The result of the research about the role and function of the teacher in the class to 

increase learning effectiveness in the teacher acts actively in the learning process. 

When the teaching- learning process is ongoing, the teacher plays a role in building the 

character of the students, teacher able to create      the student’s behavior and always make 

student to get used to sit down and not make a noise. Besides that, the teacher also able to 
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play a role as a parent at school. The teacher shows the togetherness between student 

and teacher and loves the student wholeheartedly. When there is conversation in the 

class, the teacher educates and guides them patiently. The teacher does not differentiate 

students. 

In the teacher plays a   role actively in the teaching-learning process as its role and 

functions. The teacher was very enthusiastic about increasing the activeness and 

courage of the students. After   the teacher giving the subject material, the teacher will give 

some questions to the students and directly ask them to come forward and answer it. 

 

2. The Function of Teacher 

Based on the observation in the writer classifies that classroom teacher  has done 11 its 

functions such as: (1) educator, has the responsibility by coming on time during 

teaching process; (2) teaching, teacher gives a brief explanation at the beginning of 

learning; (3) mentoring, teacher gives directive to students who less understand about 

the material; (4) advising, teacher gives advice toward the crowds students; (5) 

classroom administrator, teacher manages the students who make noise; (6) corrector, 

teacher gives a value from the learning’s result of the student; (7) inspiratory, teacher 

gives guidance to the students in the teaching-learning process;(9) organization, 

teacher makes the rules of classroom to make the student disciplines; (9) motivator, 

teacher motivates the students by telling a success story; (10)  facilitator, teacher gives 

reading book to the students to do the assignment; and (11) evaluator, teacher gives a 

reflection and additional assignment to be more confident. 

In addition, teacher who is in the examination room also have done about 12 functions 

such as: (1) educator because teacher comes on time before students come; (2) 

teaching, teacher give an explanation before the examination is started; (3) advising, 

teacher gives an advice to the students who do not understand yet about the 

examination; (4) classroom administrator, teacher manages the class by concentrating 

worksheet in one of center computer; (5) corrector, teacher always give a value after 

doing examination; (6) information, teacher gives additional information about new 

knowledge; (7) organization, teacher makes the rules; (8) motivator, teacher act 

friendly to build up the student’s learning desire; (9) initiator, teacher uses technology 

to make learning process easier; (10) facilitator, teacher gives a source of learning 

which is computer; (11) mediator, teacher uses IT media for learning process; (12) 

teacher is being an evaluator in the learning process. So, the teacher plays their role to 

run its functions that should be done by the teacher in the class and the learning 

process indirectly. 

 

3. Effective Learning 

The result which is gotten by observing shows that the learning process at school is 

ongoing effectively when there is no disability student both mentally and physically in 

the class. The observation which was held in resulted that there is  one disability student  

that makes the learning process is not effective. There is a difficulty which is faced by 

the teacher  here due to one disability student that makes the class so noisy. 

Besides that, the observation result shows there are  differences between the learning 
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process in the  examination situation and the learning process as usual. The huge 

differences appear because the examination situation force students to be more focus 

and stay silent, the teacher also more relax in doing their functions as an educator and 

also as instruction because the class situation is conducive and effective. The sensitivity 

level of the students toward the instruction that is given by  the teacher is also different. 

The technique of data analysis is used in this research is the analysis of field power, to 

powers support alteration. 

 

DISCUSSION 

 

The teacher has an important role in achieving the education goal because the teacher 

is the main role in applying for the learning process and education program in the school. 

In the teaching-learning process, the teacher  has a duty and obligation to guide, 

motivate, and facilitate  the students in studying. The teacher has a responsibility and 

right in managing the class. Whether good or not and conductive or not the class 

depends on the  teacher on how they control or manage their class. In managing the 

class, the teacher has to be able to look at everything which happened in the class to 

help children’s development process. 

In other words, the teacher is as known as an educator. An educator is a person who 

can teach and able to help students in solving the problem that is faced. A teacher or 

educator is a person who tries to improve, help, and guide every potential of students.  

State that teachers’ role in the studying process focus on: (1) educate children by giving 

guidance and motivation to achieve their both long term and short- term goals; (2) give 

facilitation, media, and good study experience; and (3) help in building students’ 

characteristics such as attitude, behavior, and norms. 

In applying the role of the teacher in the class always give guidance and motivation to 

create a conductive class. The teacher also plays a role as a facilitator by giving reading 

books to the students and help the student to be a better student by being polite to the 

teacher. So, in the teaching-learning process teacher is not only able to give and deliver 

knowledge but also able to improve development students’ behavior. In the learning 

process, the effectiveness and efficiency of learning very depend on the teacher’s role. In 

the education world, ideal teacher can be an: (1) innovator, the teacher is  able to give 

developing of knowledge toward the students; 

(2) transmitter who is able to be a bridging toward the students; (3) organizer, the 

teacher is able to create an educative process which is able to be responsible formally or 

informally. 

According to generally the role of the  teacher in managing the class are: (1) can push 

the students  in developing each responsibility toward the surrounding; 

(2) build up the students’ understanding in order to  understand and adapt the attitude 

with the class’ rules; 

(3) able to grow up students’ feeling about their obligation to be active in the class. 

Meanwhile, there are some of the teacher’s role in managing the class, those are (1) 

take care of class condition, (2) guide  the intellectual and social of the students in the 

class, (3) can lead the learning process effectively and efficiently. In the some of the 
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teachers able to push students to develop their  responsibility toward their 

surroundings such as students  aware of keeping clean their school  environment. 

The teacher is also able to lead and give guidance toward the students about the 

teaching-learning process in the class by doing opening before the class is begun. 

The teacher does not only have an important role in  the school but also has an 

important role in the family and society.  The role of the teacher in the school, family, 

and society. In the school, the teacher has roles as a learning planner, learning manager 

and class, assessor of the students, learning guidance, and adviser of the students. 

Meanwhile, in the family, the teacher has a role as a family developer. In society, the 

teacher has roles  as a social developer, social innovator, and social agent. 

The teacher can do their role in organizing class by a guide and advise the intellectual 

and  social process of the students, the teacher is also able to create the responsibility of 

the student to do their obligation as the rules and activity in the class. It relates to that 

have stated in detail about teaching strategies that  aim at building the class’ norms in 

reciprocity. Another opinion comes from which declare about  teacher’s strategies in 

managing the class is the teacher who makes cooperative situation among the students 

which  have appeared spontaneously as prototypical case and start  the discussion all the 

obligation class and students’ wishes. Teacher as control holder in the class has the 

important functions and duties which are as follows: (1) educator, teacher is educator 

who is becoming character, research, and identification for the students and its 

surrounding; (2) instructor means a person who give a guideline in order to make other 

know about a knowledge or advice; (3) advisor in this case able to be called as an    

activity in guiding students in their development clearly by   giving step and direction 

which relate to education goal; (4) trainer, education and learning process needs skills 

training both intellectually so demand on  the teacher to do as a trainer; (5) teacher is 

an consultant for the students; (6) class manager, teacher as the class manager should 

be able to organize the class well; (7) demonstrator, teacher have to try help student in 

understanding by demonstrate what teacher taught; (8)  teacher as corrector have to 

differentiate between good and bad values; (9) teacher as inspirator have to be able to 

give good inspiration for students’ improvement; (10) as informant, teacher have to be 

able to give information the development of knowledge and technology beside some of 

lesson material for every lesson that is programmed in the curriculum; (11) organizer, 

teacher also have to play their role as part of school organization who also has the 

main duty and function to organize academic activity, arrange the school’s rules, 

arrange the academic calendar, etc.; (12)  motivator, teacher should be able to motivate 

the student to be more spirit and active in studying; (13) initiator, teacher     should initiate 

some improvement ideas in education world; (14) as facilitator, teacher should try in 

providing source of knowledge which support in achieving the goal and learning 

process; (15) innovator, teacher is a source of idea; (16) as mediator, teacher have to 

has knowledge and good understanding about education world; and (17) teacher is 

demanded to be an good and honest evaluator by  giving a score in the aspect of attitude 

and test of the students. 

 

Based on the observation most of the teacher uses some of the functions that have 
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been explained above but not every function is done by them due to the differences of 

attitude among the teachers. Based on observation and interview on to difference 

teachers, the researcher found that they applied 11 to 12 functions of the teacher in the 

class which is used to be done by the teacher there. On the other hand, 3 teachers that 

have been interviewed said that being a teacher is one of their pride due to able to give 

a good example of the students and give an understanding to the students about the 

lesson. The teacher does not only play a     role in the school but also reputed as a teacher 

outside of the school. 

Those are based on ever taught, three words which include understand, feel, and do, 

remind about every lesson, life goal that we believe is needed an understanding, 

awareness, and sincerity in doing  it. Know and understand is not enough if they do not 

feel, aware, and there is no meaning if they do not do and strive   for it. Just like 

knowledge without good deed like a tree with no fruit. The teacher based on three main 

duties, those are professional duty, human being duty, and social duty. Professional 

duties from the teacher are continuing knowledge, skills, and other values that should be 

known by the students. 

Besides the function of the teacher the teacher is also doing their function in the 

learning process, those are instructional function, educational function, and managerial 

function. Instructional function relates to the role of the teacher as an   educator that 

educates their students to have the strong characteristic. Meanwhile, managerial 

function relates to the role of the teacher as a class manager that is managing class 

administration to support the learning process. 

Teacher is also doing 12 functions of the teacher in the class during the examination 

which relate to the theory by which explains about 17 functions and teacher’s duties 

which very important. The teacher here has shown 12 functions of the teacher by 

applying it in the class. It is not only applied in the learning process but also in the 

examination period. Although all functions cannot be applied altogether the teacher 

tries to habituate the students  to make a good learning process. The example is after 

using learning media, they have to keep them in its place to make it look good, so this 

habitable to be applied by the students. The function of the teacher as an educator,   

advisor, and instructor can be used. 

States that effective learning able to be materialized by doing some steps as follows: (1) 

decide the class’ rules (class routine) the teacher has to apply the teacher’s functions 

which relates to the class condition. The teacher  may not blame or hate the student 

because of the students’ bad habits. In this case, the teacher can create the new habits of 

the student by giving the rules in the learning process especially in the first meeting; (2) 

Start the activity  on time. In this case, the teacher has to be responsible because of their 

profession as a teacher. which make teacher have to keep their  good attitude and 

behavior in front of the students. If the teacher often comes late in starting the learning 

process, so  the learning process will not run effectively; (3) managing   the lesson to 

make effective learning so the teacher has to manage and keep the teaching-learning 

process. The teacher also has to play the role as class organizer; (4) grouping the 

student when the teacher plays the role as educator and instructor, the teacher also have 

to understand about students’ characteristic if needed the students have to make a group 
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so that they can work together and able to manage themselves to socialize with their 

friends; (5) ending the lesson, in the end of the lesson, students are hoped to give 

feedback  toward the material have been taught by the teacher, so that the teacher has to 

do the function as reflector and corrector for the students. 

Based on the theory that has been explained above,  has done the steps that should be 

done to create the learning process effectively. Unfortunately, there is a problem while 

doing those steps, that is grouping student, in this step teacher has difficulty when 

grouping the students to make them work as a team because it is applied in  and also 

there is 1 disability student who is different from others who are very active. It blocks 

the teacher because this student is very hard to be controlled and often disturbs his 

friends. 

In this case, the teacher has to play double roles because the teacher has to look after 

the different students. To make it easier, the school should prepare the shadow teacher 

to make the learning process more effective. Unfortunately, based on the observation 

the school did not  prepare the shadow teacher yet to solve this problem, but the teacher 

only asks for help toward the helping teacher or other class’ teacher to join in looking 

after the different students. 

 

IV. CONCLUSION 

 

The role of the teacher in the teaching-learning process in the class is one of the 

success benchmarks or the effectiveness of learning for the students. It can be proved 

by the result of group observation where the role of the teacher as a learning 

controller conductively to make the teaching-learning process effective and easy to be 

understood by the students. There are some of the students’ characteristics that should  

be controlled by the teacher as a controller in the class.in this school found one 

disability student who should be solved by the teacher to make an effective situation 

in the learning process and able to be understood by all the  students. 

The role of the teacher in the teaching-learning process in the class can be related to 

some of the teacher’s functions. This function can be proved by the result of the 

observation. The group finds out some functions in the 2 different classes, a class 

teacher can uses 12 functions that relate to the theory. The function is from the 

educator to the motivator. 

The effective learning able to be happened  by doing  some steps as follows: (1) 

decide the class rules; (2) start the learning process on time; (3) organize the lesson; 

(4) grouping the students; and (5) end the lesson. Based on the comparison between 

the theory and the observation there are some problems because of grouping students 

which consist of one disability student and the school did not have a shadow teacher to 

solve the problem. 
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Abstract: 

Sir Jagadish Chandra Bose demonstrated the electromagnetic wave capabilities with 

generation, transmission and reception of electromagnetic waves at 60 GHz frequency in 

Calcutta, India about 130 years back during 1890s. He developed delicate and precise 

equipment’s such self-recovering coherer detector, spark transmitter, rectangular waveguide, 

horn antenna and microwave absorber in India more than 130 years ago when there were no 

modern laboratory facilities available anywhere in the world. Highlighting the contributions 

of Sir J. C. Bose in Microwaves, millimetre waves, and their contemporary applications in 

wireless application is very significant work. The purpose of this article is to present 

scientific contribution of J.C. Bose in the field of wireless communication.  

Keyword: Electromagnetic wave, Semiconductor diode detector, millimetre wave. 

---------------------------------------------------------------------------------------------------------------- 

1. Introduction 

The history of Wireless Communications explicitly involves experimentation, 

observation, understanding and formulating equations on magnetic and electric phenomena of 

electromagnetic signals.  Scientists worldwide contributed to pioneering advancements, 

shaping the evolution of wireless technology from its inception [1]. In the year 1864, Scottish 

scientist James Clerk Maxwell (1831–1879) presented his “Dynamical Theory of the 

Electromagnetic Field”, wherein he gives only theoretical observed that electromagnetic 

wave moves at the speed of light in free space. He suggested light as a transverse 

electromagnetic wave. While Maxwell's equations hinted the idea of electromagnetic waves 

and he focused mostly on light and didn't explore their generation through electrical or 

magnetic means [2]. In 1888, Heinrich Hertz (1857–1894) validated Maxwell's theory by 

generating, radiating, and receiving electromagnetic waves at 60 cm wavelength along free 

space. Hertz's experiments not only confirmed Maxwell's electromagnetic theory, but also 

initiated the discipline of microwaves communication technology [3] . 

2. Sir J.C. Bose Research on millimetre wave 

The millimeter-wave (mmWave) frequency spectrum in telecommunications ranges 

30-300 GHz, which correlating with 10-1 mm wavelengths [4].  J.C. Bose developed the 

World’s first wireless communication link remote control at 5-millimeter wavelength (at 60 

GHz) during the last 3 years of 1894. In 1895, he demonstrates the experiment on 
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electromagnetic waves by ringing a bell remotely and to explode some gunpowder at Calcutta 

in front of the Lt. Governer Sir Wdham Mackenzie. With invitation of Prof. Lord Rayleigh in 

1897, he delivered the public lecture with demonstration of to the Royal Institution in 

London. For this work, he used spark generator, waveguides, horn antennas, dielectric lenses, 

polarizers, and a Galena detector up to 60 GHz for diverse applications in high-frequency 

technology. He used circular waveguide, pyramidal electromagnetic horn antenna, and used 

semiconductor diode device first time [5] [6].  

3. Sir J.C. Bose Research on Semiconductor Device 

On December 12, 1901, G. Marconi achieved a revolutionary transatlantic wireless 

communication experiment at Signal Hill, St. John’s, Newfoundland. He send the signal of  

successive Morse code letter “S” from Cornwall in England to new Foundland across the 

Atlantic Ocean using a temporary makeshift receiving system consisting of a wire antenna 

flown 400 ft. In this communication, he used a new “mercury coherer” detector in series with 

a telephone headset. This revolutionary diode detector device was invented by Sir J. C. Bose 

in the April 27, 1899, Royal Society meeting, London [7]. Sir J.C. Bose developed Galena 

(lead sulphide, PbS) crystal detector for microwave, the first semiconductor device, for which 

he applied US patent "Detector for electrical disturbances" in 1901 and sanctioned in 1904. 

He used it to detect microwaves (range 12-60 GHz) generated by a spark transmitter from his 

first historic experiments with millimetre waves. This was semiconductor diode detector. Up 

to this time the terminologies such as "diode" and "semiconductor" were unknown. Later this 

detector was used as a receiver for demodulation of continuous wave radio signals. In 1954, 

W.H. Brattain (co-inventor of the transistor and Nobel Prize in Physics 1956) and G.L 

Pearson gave priority to J.C Bose for the use of a semiconducting crystal as a detector of 

radio waves [8] . Also, Neville F. Mott, Physics Nobel Laureate in 1977 for his contribution 

in the electronic structure of magnetic and disordered systems remarked that “J.C. Bose was 

at least 60 years ahead of his time” and “In fact, he had anticipated the existence of P-type 

and N-type semiconductors” [5] . 

4. Impact of Sir J.C. Bose's on Modern Electronics Communication 

In 1895, Pioneering physicist J. C. Bose laid the groundwork for mmWave 

technology by publicly demonstrating wireless signalling at 60 GHz. His innovations 

included the use of early versions of microwave components like horn antennas and detectors 

[4]. Millimeter wave (mmWave) communications in mobile networks especially for 5G and 

beyond has  attracted significant research attention, since  the huge available bandwidth holds 

promise for achieving multiple Gbps rates per user. Recently, intensive research focuses on 

mmWave wireless local area networks (WLAN) technology, particularly Wi-Fi (IEEE 

802.11ad) operating at 60 GHz. In May 2013, Samsung achieved 1 Gbps data transmission at 

28 GHz. Google also put substantial research efforts to explored mmWave technology for 

faster communication [9]. 
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5. Conclusion 

Sir J.C. Bose's pioneering work in radio waves marked a breakthrough in microwave 

devices and wireless communication, shaping the foundation of modern technology. J.C. 

Bose significantly contributed in millimetre-wave technology, creating spark transmitter, 

coherer, polarizer, dielectric lens and horn antenna components for groundbreaking 

advancements. Bose developed a Galena-based solid-state detector for highly sensitive 

millimetre waves and infrared waves, which will be pioneering work on wave detection 

technology. This was the first semiconductor device and first patent on semiconductor device. 

Bose's notable contributions in this field were recognized by eminent figures like Neville F. 

Mott, W.H. Brattain and Lord Rayleigh, highlighting his distinction. 
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Abstract 

The sugar industry in India, the world's second-largest producer after Brazil, is vital for rural 

development and contributes significantly to the nation's economy. With 453 mills producing 

around 3000 million tonnes of waste annually, including bagasse and press mud, environmental 

and health concerns arise from disposal methods like ocean dumping and incineration. 

To address these issues, vermicomposting is proposed as an eco-friendly solution. This process, 

involving earthworms and microorganisms, converts organic waste into nutrient-rich 

vermicompost. Eudrilus eugeniae, known for its high growth rate and prolific feeding, is 

selected for its efficiency in producing biomass. 

The enzymatic activities of E. eugeniae, including amylase, cellulase, nitrate reductase, 

xylanase, and caseinase, play a crucial role in organic matter decomposition. Vermicomposting 

offers a sustainable approach to waste management, producing valuable organic fertilizers and 

mitigating environmental concerns associated with traditional disposal methods. 

------------------------------------------------------------------------------------------------------------------- 

Introduction  

Sugar industry in India plays vital role in the development of rural areas. Sugar industries 

development is backbone to economic development of the nation (G.V.Utekar, 2011).Indian 

tradition also supports that the sugar and sugarcane is originally origin in India. In India, sugar 

industry is second largest agro-based industry and it contributes significantly to the socio 

economic development of the nation. Indian sugar industry is also a major sector to create 

employment probably 7.5% in Indian economy. 

Vermicomposting offers a solution to organic waste that are incinerated or dumped in 

ecofriendly manner. Vermicomposting is now widely accepted for solid waste managent 

[Manyuchi et.al]. Vermicomposting is a decomposition process involving the combine action of 

earthworm and microorganism [G.V.Utekar]. 
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During this process there is bioconversion of organic wastes into a biofertilizers. Vermicompost 

have nutrient in such forms that are readily available for plant uptake. For the biological 

stabilization of solid organic waste vermicomposting is best known process. Mesophilic 

bacteria and fungi are predominant in vermicomposting . 

Earthworms are the most important in vertebrates of the soil ecosystem in terms of biomass and 

activity [Rombke et.al, 2005] and are considered as engineers of ecosystem [Lavelle, 1998]. 

Earthworms are known as key organisms in organic matter decomposition, modifying soil 

structure, soil texture, soil nutrients [G.V.Utekar]. Earthworms are invertebrates belonging to 

the phylum Annelida and Oligochaeta. 

Gut of the earthworm is an effective bioreactor that maintains constant temperature through 

temperature regulatory mechanism, hence increasing rate of bioprocess. This also prevents 

enzyme inactivation caused by rise in temperature. 

Amylase is an extracellular enzyme which act on starch and decompose it to glucose. Amylase 

present in the saliva of humans where it begins chemical process of digestion. The pancreas and 

salivary glands make amylase to hydrolyse dietary starch into di and trisaccharides. All 

amylases are glycosidic hydrolyses and act on α-1, 4-glycisidic bonds. There are three types 

of amylases: α-amylase, β-amylase, γ-amylase. α- amylases breakdown long chain saccharides 

α-amylase act faster than β-amylase. α- amylases are also found in plants, fungi and bacteria β-

amylase hydrolyse the second α-1, 4-glycisidic bond. 

Cellulase is used for commercial food processing in coffee. They are widely used in textile 

industry and in laundry detergents. Cellulases are also used in paper and pulp industry, and even 

in pharmaceutical applications .Xylanase is any of a class of enzymes that degrade the linear 

polysaccharides xylan into xylose. That is the breakdown of hemicelluloses. This enzyme plays 

important role in degradation of complex plant matter into usable nutrients. Xylanase are 

produced by fungi, bacteria, yeast, protozoa. Xylanases are used in paper and pulp industry for 

bleaching of wood pulp. They are also used as food additives to poultry and in wheat flour for 

improving quality of product. 

 

Materials and Methods- 

 Earthworm Collection: 

• Eudrilus eugeniae collected from a vermicomposting unit in Ajinkya Krushi Seva Padali, Dist. 

Satara. 

Earthworm Culture: 

• Mass culture in pots with urine-free cow dung from a local cattle shed. 

Raw Material Collection: 

• Bagasse and press mud from Kisan Veer Sahakari Sugar Factory Pvt. Ltd. Bhuinj, Dist. Satara, 

chopped and stored for 15 days. 
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Pre-composting: 

• Shade-dried sample blended, mixed with cow dung and urine, and kept for three weeks. 

Vermi Bed Preparation: 

• Beds with 1:1:1 ratio of pre-decomposed cow dung, bagasse, and press mud. Moisture adjusted 

to 60-70%. Introduced Eudrilus eugeniae. 

Specimen Collection: 

• Earthworms from vermi beds washed, placed in sterile petriplates for 24hrs, cleaned externally 

with 75% ethanol, and dissected. 

Dissection: 

• Longitudinal incision, separation into foregut, midgut, and hindgut. Sections washed in sterile 

distilled water. 

Isolation of Microorganisms: 

Midgut contents suspended, serially diluted up to 10⁻⁵. Dilutions plated on Nutrient agar, 

Actinomycetes isolation agar, and Sabouraud Dextrose Agar for bacteria, actinomycetes, and 

fungi isolation. Plates incubated at room temperature for 24hrs. Enumeration conducted at 

regular intervals up to 60 days. 

Isolated Strains: 

• a) EMG 12 

• b) EMG 7a 

• c) EMG 4b 

• d) EMG 3a 

• e) EMG 7c 

• f) EMG 11 

• g) EMG 5 

Screening and Enzymatic Assays for Gut Flora of Earthworms: 

Amylase Production: 

• Strains EMG 4b, EMG 3a, and EMG 12 showed growth on 1% starch medium. 

• Enzymatic assays revealed highest amylase activity in EMG 4b (0.13 mg/ml/min). 

Cellulase Production: 

• EMG 7c and EMG 11 displayed growth on CMC medium. 

• EMG 7c exhibited cellulase activity (0.012 mg/ml/min). 

Xylanase Production: 

• EMG 4b, EMG 3a, and EMG 12 grew on minimal medium +1% xylan. 

• EMG 3a demonstrated highest xylanase activity (0.21 mg/ml/min). 

Nitrate Reductase Production: 
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• Six strains (EMG 4b, EMG 3a, EMG 7a, EMG 7c, EMG 11, EMG 12) showed growth on 

minimal medium +1% KNO3. 

• EMG 3a exhibited the highest nitrate reductase activity (0.11 mg/ml/min). 

Caseinase Production: 

• EMG 4b, EMG 3a, EMG 5, EMG 7c, EMG 11, and EMG 12 grew on milk agar. 

EMG 5 displayed the highest caseinase activity (1.40 O.D at 510 nm). 

Assay for enzyme activity 

 

Enzymatic assays were conducted on strains of organisms isolated from earthworm gut flora. 

Protocols for amylase, cellulase, xylanase, nitrate reductase, and caseinase were followed. 

Results were measured at specific wavelengths, and the data were presented in tables and 

graphs, showing enzyme activities of different strains. The comparative analysis graph 

highlights the highest enzyme activities across the studied enzymes. 

 

Test result:- 

 

Table No. –3.1Qualitative enzymatic assay 

Sr

. 

N

o 

. 

Test E

M

G 

7a 

E

M

G 

4

b 

EMG 

5 

E

M

G 

7

c 

E

M

G 

3

a 

EMG 

12 

EMG 

11 

1 Amylase - + - - + + - 

2 CMC - - - + - - + 

3 Xylanase - + - - + + - 

4 Nitrate 

reductase 

+ + - + + + + 

5 Caseinas

e 

- + + + + + + 

 

Protocol for enzymatic assay 
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Table No. –3.2 Standard protocol for enzymatic assay 

S

r

. 

N

o

. 

 Sub

stra

te 

(in 

ml) 

Disti

lled 

wate

r (in 

ml) 

Enz

yme 

(in 

ml) 

 D

N

S

A 

(i

n 

m

l) 

 O

.

D 

1 Enzyme 

control 

1 ml 2 ml - Incu

bate 

the 

tube 

1

m

l 

Incub

ate 

for 

 

2 Substrate 

control 

- 2 ml 1 ml For 

10 

min 

1 

m

l 

10 

mi

n 

in 

 

3 Reaction 

mixture 

2 ml - 1 ml At 

37ᵒ 

C 

1 

m

l 

Boi

lin

g 

wa

ter 

 

4 DNSA 

control 

- 3 ml -  1 

m

l 

bat

h 

 

 

STANDARD FOR AMYLASE, XYLANASE, CMC, GLUCOSE  

Table No. –3.3 Glucose standard 

Sr. 

No. 

Glucose 

concentration 

Mg/ml 

Glucos

e 

solutio

n (in 

ml) 

Distille

d 

water 

(in ml) 

DNSA 

(in 

ml) 

 O.D at 

530 

nm 

1 0.05 0.1 0.9 1 Keep 0.05 

2 0.10 0.2 0.8 1 In 0.13 

3 0.15 0.3 0.7 1 Boiling 0.20 

4 0.20 0.4 0.6 1 Water 0.31 
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O.D at 530nm 

0.6 

0.5 

0.4 

0.3 

O.D at 530nm 

0.2 

0.1 

0 

0.05 0.1 0.15 0.2 0.25 0.3 

5 0.25 0.5 0.5 1 Bath 0.42 

6 0.30 0.6 0.4 1 For 0.49 

7 Blank - 1 1 10 min - 

Standard concentration-0.5mg/ml 

Graph No. – 3.1 Glucose standard 

 

 

NITRATE STANDARD 

Reagent A- 1% sulphanilamide in 3N HCL Reagent B- 0.02% α naphthol 

Table No. –3.4 Nitrate Standard 

S

r. 

N

o. 

KNO3 

concentr

ation 

Mg/ml 

KNO3 

solutio

n (in 

ml) 

Distill

ed 

water 

(in 

ml) 

Reag

ent 

A 

and 

reag

ent B 

(in 

ml) 

 O.D at 450 nm 

1 0.05 0.1 0.9 1 Keep 0.04 

2 0.10 0.2 0.8 1 In 0.11 



401 
 

0.3 0.25 0.2 0.15 0.1 0.05 

0 

0.1 

0.2 

O.D at 450 nm 
0.3 

0.4 

0.5 

0.6 

O.D at 450 nm 

3 0.15 0.3 0.7 1 Boili

ng 

0.23 

4 0.20 0.4 0.6 1 Wate

r 

0.30 

5 0.25 0.5 0.5 1 Bath 0.49 

6 0.30 0.6 0.4 1 For 0.55 

7 Blank - 1 1 10 

min 

- 

Graph No. – 3.2 for Nitrate Standard 

 

For amylase activity- 

Out of 7 strains of organisms, 3 strains shown growth on 1% starch medium. 

These 3 strains were EMG 4b, EMG 3a and EMG 12. These strains were further taken for 

enzymatic activity. Its mass culturing was done by inoculating them in 100 ml of 1% starch 

broth. The enzyme source was obtained as supernatant on centrifuging the culture broth at 5000 

rpm for 15 min. To this supernatant equal amount of substrate (1% starch) was added and 

incubated at 37ᵒc for 10 minutes. 1ml DNSA reagent was added to the above tube. And was 

kept in boiling water bath for 10 minutes. It was then cooled to room temperature. The 

absorbance was measured at 520 nm using colorimeter. 

Table No. – 3.5 Quantitative Enzyme Assay of Amylase 
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10 min 
1 

0.9 

0.8 

0.7 

0.6 

0.5 

0.4 

0.3 

0.2 

0.1 

0 

10 min 

3a 12 4b 

Sr. 

No. 

Organis

m 

Enzyme 

control (EC) 

Substrate 

control 

(SC) 

Reaction 

mixture (RM) 

10 

min 

30 

mi

n 

1

0 

m

in 

30 

mi

n 

1

0

 

m

i

n 

30 min 

1 4b 0.16 0.

13 

0.

0

6 

0.1

0 

0

.

7

8 

0.68 

2 12 0.09 0.

10 

0.

5

2 

0.6

2 

1

.

1

0 

1.16 

3 3a 0.04 0.

05 

0.

6

3 

0.7

4 

1

.

5

3 

1.40 

Graph No. – 3.3 Amylase assay 

 

For amylase enzyme activity of organism at 520 nm for 10 min  
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For cellulase activity- 

Out of 7 strains of organisms 2 strains shown growth on CMC medium. These 2 

strains were EMG 7c and EMG 11. These strains were further taken for enzymatic activity. Its 

mass culturing was done by inoculating them in100 ml of CMC broth. The enzyme source was 

obtained as supernatant on centrifuging the culture broth at 5000 rpm for 15 min. To this 

supernatant equal amount of substrate (CMC) was added and incubated at 37ᵒc for 10 minutes. 

1ml DNSA reagent was added to the above tube and was kept in boiling water bath for 10 

minutes. It was then cooled to room temperature. This was done to stop the reaction. The 

absorbance was measured at 520 nm using colorimeter. 

Enzymatic assay of Cellulase 

Table No. – 3.6 Quantitative Enzyme Assay of Cellulase 

 

S

r

. 

N

o

. 

Organ

ism 

Enzyme control(EC) Substrate 

control(SC) 

Reaction 

mixture(RM) 

10 min 30 

min 

10 min 30 

min 

10 min 30 

min 

1 7c 0.08 0.09 0.10 0.11 0.21 0.2

4 

2 11 0.11 0.02 0.09 0.06 0.25 0.3

1 
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11 7c 
0 

0.01 

0.02 

10 min 
0.03 

0.04 

0.05 

0.06 

10 min 

For cellulose enzyme activity of organism at 520 nm for 10 min 

Graph No. – 3.4 assay of Cellulase 

 

For xylanase activity- 

Out of 7 strains of organisms 3 strains shown growth on minimal+1%xylan medium. 

These 3 strains were EMG 4b, EMG 3a and EMG12. These strains were further taken for 

enzymatic activity. Its mass culturing was done by inoculating them in 100 ml of 1% xylan 

broth. The enzyme source was obtained as supernatant on centrifuging the culture broth at 5000 

rpm for 15 min. To this supernatant equal amount of substrate (1% xylan) was added and 

incubated at 37ᵒc for 10 minutes. 1ml DNSA reagent was added to the above tube and was kept 

in boiling water bath for 10 minutes. It was then cooled to room temperature. This was done to 

stop the reaction. The absorbance was measured at 520 nm using colorimeter. 

Table No. – 3.7 Quantitative Enzyme Assay of Xylanase 

 

S

r. 

N

o. 

 

Orga

nism 

Enzyme control 

(EC) 

Substrate control 

(SC) 

Reaction 

mixture (RM) 

10 

min 

30 min 10 min 30 

min 

10 

min 

30 

min 

1 3a 0.06 0.06 0.30 0.50 1.17 1.12 

2 4b 0.03 0.09 0.99 0.94 1.62 1.32 

3 12 0.03 0.07 0.65 0.61 0.95 0.96 
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10 min 
0.9 

0.8 

0.7 

0.6 

0.5 

0.4 

10 min 

0.3 

0.2 

0.1 

0 
3a 4b 12 

Graph No. – 3.5 assay of xylanase 

 

For nitrate reductase activity- 

Out of 7 strains of organisms 6 strains shown growth on 

minimal+1%KNO3 medium. These 6 strains were EMG 4b, EMG 3a, 

EMG7a, EMG7c, EMG11 and EMG12. These strains were further taken for 

enzymatic activity. Its mass culturing was done by inoculating them in 100 ml 

of 1% KNO3 broth. The enzyme source was obtained as supernatant on 

centrifuging the culture broth at 5000 rpm for 15 min. To this supernatant 

equal amount of substrate (1% KNO3) was added and incubated at 37ᵒc for 10 

minutes. α-naphthol reagent was added to the above tube and was kept in 

boiling water bath for 10 minutes. It was then cooled to room temperature. 

This was done to stop the reaction. The absorbance was measured at 450 nm 

using colorimeter. 

Table No. – 3.8 Quantitative Enzyme Assay of nitrate reductase 

 

S

r. 

N

o. 

Org

anis

m 

Enzyme 

control(EC) 

Substrate 

control(SC) 

Reaction 

mixture(RM) 

10 

min 

30 min 10 

min 

30 

min 

10 

min 

30 min 

1 3a 0.07 0.04 1.14 1.0

0 

1.63 1.83 

2 4b 0.04 0.06 1.02 1.0

3 

1.51 1.50 

3 12 0.06 0.02 1.13 1.0

4 

1.59 1.48 

4 7c 0.08 

5 7a 0.10 

6 11 0.07 

Graph 

No. – 

3.6 

assay 

of 

nitrate 

reduct

ase 
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G 

r 

a 

p 

h 

 

N 

o 

. 

 

- 

 

21 

For caseinase activity- 

Out of 7 strains of organisms 6 strains shown growth on milk agar 

medium. These 6 strains were EMG 4b, EMG 3a,EMG 5, EMG7c, EMG11 

and EMG12. These strains were further taken for enzymatic activity. Its mass 

culturing was done by inoculating them in 100 ml of milk broth. The enzyme 

source was obtained as supernatant on centrifuging the culture broth at 5000 

rpm for 15 min. To this supernatant equal amount of substrate (1% casein) 

was added and incubated at 37ᵒc for 10 minutes. Follin reagent was added to 

the above tube and was kept in boiling water bath for 10 minutes. It was then 

cooled to room temperature. This was done to stop the reaction. The 

absorbance was measured at 510 nm using colorimeter. 

 

Table No. – 3.9 Quantitative Enzyme Assay of caseinase 

Sr

. 

N

o. 

Orga

nism 

Enzyme 

control(EC) 

Substrate 

control(SC) 

Reaction 

mixture(RM) 

10 min 30 

mi

n 

10 min 30 

m

in 

10 

min 

30 

mi

n 

1 5 0.40 0.6

0 

0.55 0.

61 

1.07 1.4

0 

2 3a 0.70 0.5

9 

0.81 0.

50 

1.58 1.5

0 

3 12 0.30 0.4

9 

0.45 0.

60 

0.97 1.3

8 

4 7c 0.44 0.3

5 

0.70 0.

75 

1.55 1.2

0 

5 4b 0.55 0.5

1 

0.59 0.

43 

1.61 1.2

1 

6 11 0.19 0.1

8 

0.50 0.

55 

0.90 0.9

9 

 

 

 

 

Graph 

No. – 

3.7 

Assay 

of 

Casein

ase 

0.5 

0.45 

0.4 

0.35 

0.3 

0.25 

0.2 

0.15 

0.1 

0.05 

0 

10 min 

3a 4b 12 7c 7a 11 
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10 min 
0.5 

0.45 

0.4 

0.35 

0.3 

0.25 

0.2 

0.15 

0.1 

0.05 

0 

10 min 

5 3a 12 7c 4b 11 

Series 1 
1 

0.9 

0.8 

0.7 

0.6 

0.5 

0.4 

0.3 

0.2 

0.1 

0 

Series 1 

Amylasse Xylanase CMC Caseinase Nitrate 

reductase 

 

 

 Comparative analysis of highest enzyme activities of gut flora of 

earthworm 

 

                   Graph No. –3.8 Comparative graph of all enzymes 

 

 

 

 

 

 

Result 
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& Discussion  

For amylase 

Starch agar plates were spot inoculated with different strains isolate from gut of earthworm 

species. These plates were incubated for 24 hours at 37ᵒ c. After incubation, iodine reagent was 

added on plate and possible formation of zone was observed. 

Photograph No. –4.2 Qualitative test and Analytical data for Amylase 

 

 

 

  

 

 

 

 

For cellulose 

 

CMC plates were spot inoculated with different strains isolate from gut of earthworm species. 

These plates were incubated for 24 hours at 37ᵒ c. After incubation, 1% congo red reagent was 

added on plate and possible formation of zone was observed. 

S

r.

n

o

. 

Organism Final O.D for amylase 

10 min. 30 min. 

1 EMG 4b 0.56 0.45 

2 EMG 12 0.49 0.44 

3 EMG 3a 0.86 0.61 
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Photograph No. –4.3 Qualitative test and Analytical data  for Cellulase 

 

 

For xylanase 

xylane plates were spot inoculated with different strains isolate from gut of earthworm species. 

These plates were incubated for 24 hours at 37ᵒ c. After incubation, iodine reagent was added on 

plate and possible formation of zone was observed. 

Photograph No, - 4.4 Qualitative test for xylanase 

 

Table No. – 4.12 Analytical data for xylanase 

 

S

r

. 

n

Organism Final O.D for xylanase 

10 min. 30 min. 

Sr.

no

. 

Organis

m 

Final O.D for cellulase 

10 min. 30 min. 

1 EMG 7c 0.03 0.04 

2 EMG 11 0.05 0.23 
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o

. 

1 EMG 3a 0.81 0.56 

2 EMG 4b 0.60 0.29 

3 EMG 12 0.27 0.28 

 

For nitrate reductase 

Nitrate reductase tubes were loop fully inoculated with different strains isolate from gut of 

earthworm species. These tubes were incubated for 24 hours at 37ᵒ c. After incubation, α-

naphthol sulphanilic acid reagent was added in tubes and colour change was observed. 

Photograph No. –4.5 Qualitative test for nitrate reductase 

 

 Table No. – 4.13 Analytical data for Nitrate Reductase 

 

Sr. 

no. 

Organism Final O.D for nitrate reductase 

10 min. 30 min. 

1 EMG 3a 0.42 0.79 

2 EMG 4b 0.45 0.41 

3 EMG 12 0.40 0.42 

4 EMG 7c 0.35 0.37 

5 EMG 7a 0.04 0.2 

6 EMG 11 0.33 0.36 

 

For caseinase 

Table No. –4.14 Analytical data for Caseinase 
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Sr. 

no. 

Organism Final O.D for caseinase 

10 min. 30 min. 

1 EMG 5 0.12 0.19 

2 EMG 3a 0.07 0.41 

3 EMG 12 0.22 0.29 

4 EMG 7c 0.41 0.1 

5 EMG 4b 0.47 0.27 

6 EMG 11 0.21 0.26 

As per above readings taken at 520nm for 10 min and 30 min reaction time, readings of 30min 

reaction activity were comparatively low than 10min reaction activity. This might have taken 

place due to unavailability of the substrate to interact with enzyme for 30min of time span.  

Table No. - 4.15 

 

Sr

. 

N

o. 

Enzymes Name of 

bacteria 

Final 

O.D 

Amount of 

product from 

graph 

Enzyme 

activity 

(mg/ml/min) 

1 Amylase EMG 4b 0.56 0.34 0.13 

EMG 12 0.49 0.29 0.11 

EMG 3a 0.86 0.52 0.20 

2 Cellulase EMG 7c 0.03 0.03 0.012 

EMG 11 0.05 0.01 0.004 

3 Xylanase EMG 4b 0.81 0.03 0.012 

EMG 12 0.60 0.17 0.068 

EMG 3a 0.27 0.52 0.21 

4 Nitrate 

reductase 

EMG 3a 0.42 1.12 0.11 

EMG 4b 0.45 1.16 0.11 

EMG 12 0.40 1.04 0.10 

EMG 7c 0.35 0.92 0.09 

EMG 7a 0.04 0.08 0.008 
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Conclusion- 

 

                    Major findings of the project are- earthworm species Eudrilus euginae contains 7 

different strains of microorganisms in its gut. These strains are named as- EMG 12, EMG 11, 

EMG 5, EMG 7a, EMG 7c, EMG 3a and EMG 4b. This all strains secrete various types of 

enzymes. This enzymes includes amylase, xylanase, caseinase, nitrate reductase, cellulase. 

Microorganism present in the gut of earthworm species act on complex biomolecules by 

secreting these enzymes. 

Enzyme activity of all 7 strains was estimated by performing enzymatic assay. Enzyme 

was extracted by centrifugation of broth in which organism was inoculated 

.Supernatant was collected as a source of enzyme. Every organism’s ability for secretion of 

amylase, xylanase, caseinase, and cellulase and nitrate reductase enzymes was studied. 

From enzymatic assay and ability of organism to act upon substrate, it is concluded that, 

there is high number of the caseinase and nitrate reductase enzyme secreting organism in the 

gut of species used Eudrilus euginae. And there is very low number of the organisms that are 

able to secrete cellulase enzyme. There is presence of moderate number of organism that can 

secrete amylase and xylanase enzyme. 
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Abstract: 

The continued increase in the world population is resulting into increase in demand 

for agricultural produce, so plant breeders have to be more precise in developing crops with 

desirable features that will benefit both the farmers and consumers worldwide. The 

opportunity of obtaining novel traits exists through induction of mutations. Induced mutations 

have played a significant role in meeting challenges related to world food and nutritional 

security by way of mutant germplasm enhancement and their utilization for the development 

of new mutant varieties. This review focuses on the past and recent developments in mutation 

breeding for crop improvement. Mutations are now artificially induced by physical (e.g. 

gamma radiation, fast neutron irradiation, X-rays Thermal etc.) and chemical (ethyl methane 

sulphonate, Sodium azide, etc. ) mutagen treatment of both seeds and vegetative parts of 

crops. The emergence of genome manipulation methods promises a real revolution in 

biotechnology and genetic engineering. . There are various novel genome editing systems; 

these include zinc finger nucleases (ZFNs), transcription activator-like effector nucleases 

(TALENs), and clustered regularly interspaced short palindromic repeats/Cas9 

(CRISPR/Cas9). These exciting new methods, briefly reviewed herein, have proved 

themselves as effective and reliable tools for the genetic improvement of plants. The most 

important part after induction of mutation is screening of mutant varieties. Various screening 

methods are developed. In this chapter, various aspects of mutation induction, applications 

and examples of successful use of induced mutants in crop improvement programs are 

presented.  

 ---------------------------------------------------------------------------------------------------------------- 

 

Introduction: 

Green plants are the ultimate source of resources required for the human life, food, 

cloths & energy requirements etc. Existing germplasm resources of the plants may not be 

adequate to meet the all needs of ever-increasing human population (Green et al. 2005). This 

problem can be overcome by producing genetic variation in plants to increase their 

productivity & to become resistant to various environmental stresses. Naturally occurring 

mutations called spontaneous mutations have very low frequency, so they are insufficient to 

meet current needs. 

The means of developing new plant varieties for cultivation & use by humans has 

come to be called plant breeding. It requires genetic variation of useful traits for crop 

improvement. Induced mutation has become a proven way of creating variation. At the 

beginning of the 20th century the technique of induced mutagenesis for crop improvement 
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was used. The main advantage of induced mutations is that, sometimes there is possibility of 

inducing desired traits either cannot be found in nature or have been lost during evolution. 

The wide spread use of mutation in plant breeding program throughout the world led 

to the development of huge amount of mutant plant varieties. This large no. of mutant 

varieties are developed and mostly cultivated in developing countries and is greatly 

improving the food security in the countries. So the use of induced mutation played major 

role in the development of various crop varieties all over the world Ahluwalia and Kaszynski 

2001; Kaszynski et al. 2004; Jain 2005). This developed varieties increase the biodiversity 

and provide breeding material for conventional plant breeding . Actually, the concept of 

induced mutation was discovered in 1927. But the first attempts to induce mutations for 

improvement of plants were not successful due to lack of sufficient knowledge about the 

biological processes involved in mutation. Thereafter, due to improvement of knowledge, 

scientists got successful results in this area. There were number of varieties of induced 

mutant crop plants such as wheat, rice, barley, oats, soybeans and other legumes, various fruit 

trees & ornamental plants have been released and being grown on millions of acres 

throughout the world. Noticeable point is that some of these varieties have played a part in 

the "Green revolution" & helped to improve crop yield. 

Physical & chemical mutagenesis have proven useful for increasing the frequency of 

mutations & variation. Radiations includes X-rays, Gamma rays, alpha particles, fast 

neutrons, UV and cosmic rays; and chemical  mutagens: sodium azide, ethyl methane 

sulphonate, methyl methane sulphonate, hydroxylamine and N-methyl-N-nitrosourea. 

Primarily X-rays & gamma rays were used but thereafter neutrons & ion beams were also 

used for induction of mutations (Shu, Q.Y.; Forster, B.P.; Nakagawa, H.2012). Radiation 

induced mutations depends on many factors such as radiation type & dose, linear energy 

transfer, plant tissue type etc. Mutagens cause random changes in nuclear DNA or 

cytoplasmic organelles, resulting in gene, chromosomal or genomic mutations.( e.g. 

deletions, translocations, duplications, aneuploidy etc.)  

Agrobacterium mediated gene transfer was discovered by Marc Van Montagu and 

Jozef Schell at University of Ghent (Belgium) & that technique became very helpful to 

generate desired characteristics into the plants. Afterwards Afterwards, a team of researchers 

led by Dr. Mary-Dell Chilton proved that virulence genes could be removed without affecting 

the ability of Agrobacterium to insert its own DNA into the plant genome. Two methods have 

been developed for transport of foreign genes in the form of exogenous DNA fragments into 

plants. First method is direct transfer of exogenous DNA into plant cells (direct 

transformation). Second method involves the gene transfer mediated by soil bacteria 

Agrobacterium tumefaciens and A.rhizogenes. By taking the advantage of natural ability of 

gene transfer of Agrobacterium , scientists attempted DNA- induced mutations in transgenic 

plabts. They worked on various traits like plant height(Chiang, H.H., Hwang, I., and 

Goodman, H.M.1995), size and shape of leaf blades(Ogarkova, O.A., Tomilovaand et 

al.2001), flower structure( Yanofsky, M.F., Hong, Ma, Bowman, J.L., et al.1990)etc. So, 

Agrobacterium- induced plant mutations became novel source of generating plant mutations. 

Very firstly T-DNA induced mutations were generated in Arabidopsis thaliana by a research 

team headed by Feld-mann( Feldmann, K.A., Marks, M.D., Christianson, A., et al.1989). 
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Afterwards new breeding technologies are developed that include: Zink Finger 

Nuclease( ZFN), Oligonucleotide- directed mutagenesis (ODM) etc. (Inger & et al. 2019)The 

ZFN technique is a site directed nuclease (SDN) tool, which produce a mutation as a 

predetermined position in the plant genome. Since 2007, a number of new SDN tools have 

emerged, from them CRISPR/Cas technology is more advanced & popular. 

Ornamental plants have economically important traits, so they are ideal for application of 

mutations. In this case specific DNA constitution is altered mostly  by treatment with 

chemicals and ionizing radiations because the use of T-DNA mediated mutagenesis is still 

restricted to a few varieties. 

The working of induced mutation in ornamental plants had done for the traits such as 

altered flower characters (colour, size, morphology, fragrance); leaf characters (form, size, 

pigmentation); growth habit (compact, climbing, branching); and physiological traits such as 

changes in photoperiodic response, early flowering, free-flowering, flower keeping quality, 

and tolerance to biotic and abiotic stresses (A. SCHUM and W. PRElL).  

The review involves the mechanism, methods & examples of induced mutations  plants. 

Various techniques are discovered for induction of mutation which includes  primary 

techniques to advanced techniques. 

 

HISTORY: 

The term plant mutation has a brief history. From the discovery of mutation, still new 

technologies are developing. In the book of "Mutation Breeding - Theory and Practical 

Applications" Van Harten  (1998) described important historical discoveries that led to 

development of new techniques for the  maturation of mutation breeding as a scientific 

research. History of plant mutation can be divided into five periods: 

 

Period l: Observation and documentation of early spontaneous mutants 

According to Van Harten history of plant mutation could be started back to 300 BC 

with reports of mutant crops in China & the proof is the ancient Chinese book "Lulan" which 

provide the first documentation of mutant selection in plant breeding( Haung and Liang , 

1980).In 1590 the first spontaneous plant mutant described called 'incisa' mutant of Greater 

calendine. "Waare Oefeninge der planten" is the one of the oldest publication by A. Munting 

which described variability in trees, shrubs & herbaceous plants ( see van Harten1998). 1774 

onwards taxonomist Linnaeus described various mutants in wild  and cultivated species. In 

1859 Charles Darvin published "The Origin of Species ". English biologist William Bateson 

published "Materials for the Study of Variation, treated with special regard to Discontinuity 

in the Origin of Species". 

 

Period ll: Conceptualization of mutation and mutation breeding  

Actual the concept of "Induced mutation" was arose in this period. Various radiations 

like X-rays, alpha rays, gamma rays discovered in betwwn 1895-1900.  In 1900 the work of 

Mendel on laws of inheritance was accepted by the scientific establishment. Then the use of 

these radiations for the plant mutations attempted. The study of physiological effects and 

damage to nuclei and cell division of plant cells after the irradiation was done in1897-1908. 
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In 1901 Dutch botanist  Hugo de Vries coined the term "mutation" and he published "Die 

Mutationstherorie". The first proof of mutations induced by chemicals in bacteria was found 

in 1901 and 1911. Then the study on induced mutations geared up. In 1904 and 1905 Hugo 

de Vries suggested artificial induction of mutations by radiations. Cramer published extensive 

examples of spontaneous mutant in crop plants in 1907. W. Johannsen described spontaneous 

mutation effect on seed index with respect to drastic and slight mutations. Actual experiment 

of mutation with Drosophila melanogaster was done  by Thmas Hunt Morgan in1910. Then 

in 1920 N.I. Vavilov proposed the law of "homologous series of variation". 

 

Period lll: Proof of induced mutations and release of the first commercial mutant 

varieties 

N.I. Vavilov proposed a theory on gene diversity centers in 1926. In 1927 C. Stuart 

Gager and A. F. Blakeslee gave the first proof of induced mutation. They used radium rays 

for treatment of Datura stramonium. Then Muller provided the proof of induced mutation by 

X-rays in Drosophila. At that time Muller indicated the possibility of genetic improvement in 

plants , animals and man by using X-rays and he opened the new era in genetics and breeding 

research field. In 1928 Lewis John Stadler successfully induced mutations in barley and maiz. 

D. Tollenar released the first commercial mutant variety 'Chlorina'in 1936 by application of 

X-radiation on tobacco. Freisleben and Lein reported that disease (mildew) resistance was 

induced in barley (1942) and then they coined the term 'Mutation breeding' in 1944. At that 

time only Auerbach and Robson released reports of chemicals induced mutation. In 1953, 

Sparrow and Singleton did first plant mutation experiment by using 60Co gamma rays and it 

became a standard tool in induced mutation experiments of crop plants. Watson and Crick 

proposed the model of gene in 1953. E.R. Sears successfully transferred the resistance 

Aegilops to wheat. For that he used radiation induced translocatin (1956). After 1958 use of 

chemical mutagens was started on higher plants. 

 

Period lV: Large-scale application of mutation breeding 

In 1964 joint division of FAO/IAEA was established to encourage the induced 

mutation programs for food security issues in developing countries. Then numerous national 

research institutes were established to specific to study Nuclear Techniques in Food and 

Agriculture. In USA first chemically induced mutant variety was released that is Luther of 

barley (1966). The major conference was organised by FAO/IAEA at Vienna, Austria on the 

topic ' Use of induced mutations as a Tool in Plant Research'. That conference was 

reorganized in 1990 for the discussion of '25 years of applied mutation breeding'. 

 

Period V: Use of biotechnology and genomics in plant mutation 

The first genetically modified plant was developed in 1983.For this they used T-DNA 

insertion system of Agrobacterium tumefaciens, and their efforts resulted into development of 

antibiotic resistant tobacco plant. By using the technique of transposon mutagenesis Fedoroff 

and et al. firstly isolated and sequenced Ac and Ds transposable elements by insertion of Ac 

and Ds into well studied  waxy gene in 1983. The set up for the registration of plant mutant 

variety was established by FAO/IAEA in 1993, which became the mutant variety genetic 
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stock database (http://mvgs.iaea.org) in 2008. Then the first plant genome (Arabidopsis 

genome) was sequenced in 2000. TILLING (Targeting Induced Local Lesion In Genome) 

technique was also discovered in 2000 , which is used for targeted screening of induced 

mutation. Between 2002-2005 genome sequencing of rice species indica and japonica was 

successfully done. In between 2000- 2009 high throughput genotyping and phenotypic 

techniques were discovered mainly based on automated, robotic and computerized systems. 

In 2012 George Church,Jennifer Doudna, Emmanuelle Charpentier, and Feng Zhang 

discovered that the CRISPR Cas9 tool can be used as a "cut and paste tool" to modify 

genome and for this discovery they won the nobel prize in chemistry in 2020. 

 

Mechanism: 

While performing induced mutation we must consider some factors that are vital for mutation 

breeding :1) plant material and 2) Dose of mutagen 3) Mutagenic treatment and selection of 

mutant varieties  

1) Plant material selection-  

To carry out induced mutation the first process is to select a plant in which we are going to 

perform mutation. So here the plant parts are exposed to some chemical and physical 

mutagen (Bhagwat 2009; Mba et al 2010). Mostly plant material used are the seeds of seed 

propagated crops and the plant part such as pollen grains, bulbs, buds, tuber, twigs and stem 

cuttings. The selection of plant part varies with the crop plant. In some of the plant tissues the 

water content is high and that are more sensitive to radiation damage, for this the dose 

intensity, type of mutagen and concentration of mutagen is important. So now a days , invitro 

cultures are used as starting material for mutation induction(Prasanna et al 2012).  

2) Dose of mutagen- 

A proper dose of mutagen should be given to induce mutation as it significantly effect both 

qualitatively and quantitatively on the result obtained. The dose and treatment duration of 

mutagen varies with  crop and plant part and type of mutagen used. As if the dose is too high 

then it can damage the cells and tissue so the dose should be optimized for maximum success 

rate. Optimum dose of mutagen is expressed as LD50 and it will kill 50% of individuals. 

3) Mutagenic treatment and Selection of mutant verities: 

M1 : In M1 generation there is  need to treat the seeds ( 5000-10000) with mutagenic agents 

(chemical or physical mutagens). The seeds treated with physical mutagen can be stored 

before sowing and the seeds treated with chemical mutagens should be washed thoroughly 

and then sown in the field under optimal condition to produce M2 seeds by following all 

cultivation practices and later harvest the first two to five pods, capsule etc. The M1 plants 

can be harvested individually if M2 will be grown in progeny row, or in bulk if M2 grown in 

bulk. 

M2 :  In M2 generation 30-50 plants from each M1 plants in which traits expressed and 

visible are grown and the remaining seeds can be stored for sowing in next season. For 

harvesting purpose all the morphological and physiological changes are observed in M2 

plants from seedling stage to harvest stage and then selected plant is harvested. The trait 

expressed at the seed leveL , the part of the seed is cut or seeds are germinated and cut one 

cotyledon for fatty acid analysis then proceeding cultivating the seeds with desired fatty acid 
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composition and if the traits are not expressed at single plant level, then multiply seeds of M2 

plant and harvest single plant for row evaluation in M3.  

M3 : In M3 generation selected mutants are grown as single plant progenies and then checked 

for segregation of desired trait. The selection for desired trait such as resistance to stress and 

quality, are taken under consideration. 

M4 :  In M4 generation the expression of selected traits and yield of bulk lines in comparison 

with parent are evaluated. Observation on all agronomic parameter, disease and pest 

resistance are compared with parent verities are recorded. Mutants with valuable traits but 

undesirable characters are backcrossed with parent or used in crosses. 

M5 : In M5 generation and further all the plant breeding protocols are followed with selected 

progenies; preliminary yield trails, multi-location evaluation of mutants derived from crosses 

with mutants, submission of one or two best lines at the time for national or regional 

evaluation trails, or to local farmers in participated breeding programme. Then initiate the 

seed multiplication to meet the demand of the mandatory trails for official approval and 

release of the variety.    

 

Mutagenic agents: 

Agents of artificial mutations are called mutagens. They are generally grouped into two broad 

categories, namely chemical mutagens and physical mutagens (: Wiley-Blackwell; 2006, 

John Wiley & Sons, Ltd.; 2010. p. 111 130.). Traditionally, to induce mutations in crops, 

planting materials are exposed to physical and chemical mutagenic agents. Mutagenesis can 

be performed with all types of planting materials, e.g. whole plants, usually seedlings, and in 

vitro cultured cells. Nevertheless, the most commonly used plant material is seed. Multiple 

forms of plant propagules, such as bulbs, tubers, corms and rhizomes ( Wani MR, Kozgar MI, 

Tomlekova N, et al. Springer; 2014. p. 217 248)and more recently, the induction of mutations 

in vegetatively propagated plants is becoming more effificient as scientists take advantage of 

totipotency (ability of a single cell to divide and produce all of the differentiated cells in an 

organism to regenerate into whole plants) using single cells and other forms of in vitro 

cultured plant tissues ( Mba C.2013;3(1);200 231.). The starting materials for the induction of 

mutations are vegetative cuttings, scions, or in vitro cultured tissues like leaf and stem 

explants, anthers, calli, cell cultures microspores, ovules, protoplasts, etc. Gametes, usually 

inside the inflorescences, are also targeted for mutagenic treatments through immersion of 

spikes, tassels, etc.(Wani MR, Kozgar MI, Tomlekova N, et al.Springer; 2014. p. 217 2480.). 

Whereas chemical mutagens are preferably used to induce point mutations, physical 

mutagens induce gross lesions, such as chromosomal abbreviation or rearrangements. 

 

Chemical mutagens : 

Chemical mutagen shows high mutation rate and it mostly induce point mutation. Chemical 

mutagenesis is most efficient and convenient approach in many plants species. As it has 

proven extremely useful to create new variants that can be used in further studies /plant 

breeding. So chemical mutagen show high mutation rate and its mostly induce point 

mutation. These mostly include alkylating agent ,nitrous acid,  acridine dyes, sodium azide 

etc. 
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The use of chemical as mutagens was since 1940's by treating drosophila melanogaster with 

mustard gas (Auerbach, 1946, Auerbach & Robson 1946) These chemicals shows mutagenic 

effect on organism (animal plants & micro-organism) There are only few chemicals used for 

crop breeding.  

1) Alkylating agents: 

Alkylating agents are mostly used mutagen in plant breeding for producing new mutant 

varieties in perspective of producing new cultivars due to their, ease of handling, 

effectiveness and can do convent detoxification process. Alkylating agents transfer the alkyl 

group to biological molecule (DNA). Alkylating agents are widely used to induce single base 

pair change to alter the protein function and structure. The major DNA alkylation mechanism 

present in host plant have reviewed by Ieitao (2012). Some examples of Alkylating agents are 

EMS, EES, NTG Mustard gas etc. Lee et.al (2014) reported that Ems induce alkylation on 

guanine resulting in GC > AT transition which shows nucleotide mutation. 

2) Sodium azide - (SA): 

Sodium azide is also used as chemical mutagen for crop improvement. This has proven 

effective mutagen in many crops like barley, rice, soybean & maize. Sodium azide is 

considered as pro-mutagen as it is metabolized in vivo to powerful chemical mutagen through 

organic intermediate. The type and no. of mutation induced by Sodium azide has been studied 

in barley (talame et.al 2008; Kurowska et al. 2011) and recently in rice (Tai et. al., 2016) & 

showed that it is powerful mutagen for inducing pt. mutation it shows GC to AT transition. 

        3)   Other chemical mutagens : 

 There are other chemical mutagen in addition to Sodium azide & alkylating agent. As given 

in second edition of IAEA manual on mutation breeding their are following chemical 

mutagen. 

i) Base analogue  ii) Acridine dye   iii) Nitrous acid  iv) Hydroxylamine 

These mutagen are not mostly use in plant breeding because they show less effect and still 

there is not more study done on these and as they are challenging in handling from safety 

perspective. 

Advantage of chemical mutagenesis : 

1. Well characterized mutation spectrum producing mainly point mutation 

2. Less chromosomal damage than physical mutagen  

3. High mutation frequency to create variation  

4. can be equally applied to in vitro tissue or explant. 

 

Physical mutagens: 

The discoveries that radiation (X-rays) induced changes in the genome of fruit flies (Muller, 

1927) and plants such as Zea mays and Hordeum vulgare (Stadler, 1928a; Stadler, 1928b; 

Stadler, 1930; Stadler, 1931) are considered as landmark achievements. These discoveries 

proved to be watershed moments in mutation breeding as they offered the impulsion for the 

successive widespread implementation of this technique in crop improvement and very 

recently as a tactic to ascertain genes and illuminate their roles. The ionizing radiations are 

the most widely used mutagens in addition to the alpha (α) and beta (β) particles and neutrons 

(Mba et al., 2012; Mba and Shu, 2012). These radiations are part of the electromagnetic 



 

 

422 

spectrum (EM) and by virtue of their high energy levels dislodge electrons from the nuclear 

orbits of the atoms. Ultraviolet (UV) rays, classified as non-ionizing, are capable of 

penetrating tissues thereby inducing a high frequency of mutations. The mutagens induce 

nucleotide dimmers and reactive species formation which in turn cause deletion, insertion, 

substitution, gross chromosomal breakages and rearrangements. Physical mutagens are used 

for the development and official release of more than 2500 mutant varieties. When X rays 

pass through tissue, they ionize atoms in it by detaching electrons from them. The result may 

be are grouping of the molecules along the track of ions left by the X rays. Such regrouping 

can lead to gene mutations or to chromosomal breaks and rearrangements. The X rays can 

also bring about chemical changes in the environment of the chromosomes. Most important is 

the production of hydrogen peroxide and free radicals, which are highly reactive and can lead 

to mutational changes in the genetic material.  

Gamma rays have effects almost identical with those of X rays. Neutrons, however, are more 

densely ionizing than X rays and gamma rays and are therefore more effective in inducing 

mutations at the same dosages. This difference can be significant, because high dosages of 

radiation not only affect the genetic material but also damage the organism physiologically. 

In plants high dosages of radiation result in less frequent germination, stunted growth and 

reduced vigor. With X rays and gamma rays attention must be paid to various physiological 

conditions of the seed in order to achieve the maximum rate of induced mutation with 

minimum physiological damage. In contrast, the effect of irradiation with neutrons is less 

dependent on the physiological condition of the seed. Adopted and modififi ed from Mba et 

al. ( 2010 )  

Genetic changes that can be induced by radiation or chemicals include alteration of the triplet 

code of DNA so that a new sequence (color) is created. Mutations also arise from changes in 

chromosomes, such as translocation , inversion and deletion. 

 

Genome editing tools : 

Plant breeding is a discipline for targeted and continuous development of new plant varieties. 

It utilizes the genetic variation between individuals within a plant species and combines the 

desired properties into new and improved varieties. Plant breeding is dependent on genetic 

variation, and new variation is fundamentally important for introduction of new traits in 

breeding programs. However, in cases where a specific genetic trait is not immediately 

available to be crossed into breeding materials, the genetic variation in a crop species can be 

expanded by other means. For decades this has been achieved by, e.g., chemical or physical 

treatments, translocation breeding, synthetic hexaploids, etc; techniques that involve 

comprehensive changes of the plant’s genome. Due to its long safety record, organisms 

obtained by physical and chemical mutagenesis are exempt from the provisions of the GMO 

legislation in the EU. Nevertheless, the methods incite hundreds or even thousands of random 

mutations with unknown effects and consequences. New Breeding Techniques (NBT) include 

several new technologies for introduction of variation into crop plants. 

The most widely used NBT mutation tool in plants is CRISPR/Cas9. This is mainly because 

it is highly efficient and easy to design and because it is possible by multiplexing to make 

more than one targeted mutation at a time (Bortesi and Fisher, 2015). However, ZNF, 
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TALENs, and ODM are also currently used. ZFN was developed in 2003 (Bibikova et al., 

2003), TALENs in 2011 (Bogdanove and Voytas, 2011) and CRISPR/Cas9 in 2012 (Jinek et 

al., 2012), so the SDN-tools are less than 20 years old. ODM, on the other hand, is a tool that 

has been used for a long time across mammalian, microbial, and plant systems to induce 

mutations at a specific site in the genome and ODM started to be successfully used in plants 

around 20 years ago (Breyer et al., 2009). Thus, NBT mutagenesis is almost 80 years younger 

than conventional mutagenesis. 

 

Mechanism of genome editing tools: 

Novel genome editing tools, also referred to as genome editing with engineered nuclease 

(GEEN) technologies, allow cleavage and rejoining of DNA molecules in specified sites to 

successfully modify the hereditary material of cells. To this end, special enzymes such as 

restriction endonucleases and ligase can be used for cleaving and rejoining of DNA 

molecules in small genomes like bacterial and viral genomes. However, using restriction 

endonucleases and ligases, it is extremely difficult to manipulate large and complex genomes 

of higher organisms, including plant genomes.The problem is that the restriction 

endonucleases can only “target” relatively short DNA sequences. While such specificity is 

enough for short DNA viruses and bacteria, it is not sufficient to work with large plant 

genomes. The first efforts to create methods for the editing of complex genomes were 

associated with the designing of “artificial enzymes” as oligonucleotides (short nucleotide 

sequences) that could selectively bind to specific sequences in the structure of the target DNA 

and have chemical groups capable of cleaving DNA (D. G. Knorre and V. V. Vlasov.Russian 

Chemical Reviews, vol. 54, no. 9, pp. 836–851, 1985).Targeted approach to address this 

challenge was the design of chimeric nucleases which are complex proteins containing one or 

two structural units, one of which catalyzes the cleavage of DNA, and the second is capable 

of selectively binding to specific nucleotide sequences of target molecule, providing the 

nuclease action to this site(N. J. Palpant and D. Dudzinski,Gene Therapy, vol. 20, no. 2, pp. 

121–127, 2013. , R. Jankele and P. Svoboda,Briefings in Functional Genomics, vol. 13, no. 5, 

pp. 409–419, 2014). These chimeric nucleases can be “produced” directly in the cell: to this 

end, appropriately engineered vectors encoding nucleases need to be introduced into cell. 

Such vectors are also supplied with nuclear localization signal which enables the nuclease to 

enter the cell nucleus thereby getting access to genomic DNA. 

 

1. Zinc Finger Nucleases (ZFNs): 

ZFNs were the first generation of genome editing tools that use chimerically engineered 

nucleases which were developed after the discovery of the working principles of the 

functional Cys2-His2 zinc finger(ZF) domain (Y.-G. Kim, J. Cha, and S. Chandrasegaran,T. 

Gaj, C. A. Gersbach, and C. F. Barbas III).Each Cys2-His2 ZF domain consists of 30 amino 

acid residues, which are folded up toconfiguration (C. O. Pabo, E. Peisach, and R. A. Grant,J. 

F. Petolino,N. P. Pavletich and C. O. Pabo). Crystallographic structure analysisshowed that 

the Cys2-His2 ZF proteins bind to DNA by inserting an -helix of the protein into the major 

groove of the DNA-double helix (N. P. Pavletich and C. O. Pabo). Each ZF protein has the 

ability to recognize 3 tandem nucleotides in the DNA. Generalized ZFN monomer consists of 



 

 

424 

two different functional domains:artificial ZF Cys2-His2 domain at the N-terminal region and 

a nonspecific FokI DNA cleavage domain at the Cterminal region. FokI domain dimerization 

is critical for ZFN enzymatic activity (Y.-G. Kim, J. Cha, and S. Chandrasegaran). 

Since the first report on zinc fingers in 1996, they have been successfully used in several 

organisms including plants (T. Gaj, C. A. Gersbach, and C. F. Barbas III). Examples include 

targeted inactivation of endogenous genes in Arabidopsis (K. Osakabe, Y. Osakabe, and S. 

Toki,J. A. Townsend, D. A. Wright, R. J. Winfrey et al.,), high frequency modification of 

tobacco genes (J. A. Townsend, D. A. Wright, R. J. Winfrey et al.,), and precise targeted 

addition of a herbicide-tolerance gene as well as insertional disruption of a target locus in 

maize (V. K. Shukla, Y. Doyon, J. C. Miller et al.,.) ZFNs have also been used for trait 

stacking in maize(W. M. Ainley, L. Sastry-Dent, M. E. Welter et al.,J. F. Petolino, A. 

Worden, K. Curlee et al.).  

Zinc finger nucleases have revolutionized the field of genome editing by demonstrating the 

ability to manipulate genomic sites of interest and opened the gates for both basic and applied 

research. ZFNs provide advantages over other tools with respect to efficiency, high 

specificity, and minimal nontarget effects and current efforts are focused on further 

improving design and delivery as well as expanding their applications in diverse crops of 

interest. 

 

2. Transcription Activator-Like Effector Nucleases (TALENs): 

Recently, transcription activator-like effector nucleases (TALENs) have rapidly emerged as 

an alternative to ZFNs for genome editing and introducing targeted DSBs. TALENs are 

similar to ZFNs and comprise a non-specific FokI nuclease domain fused to a customizable 

DNA-binding domain. This DNA-binding domain is composed of highly conserved repeats 

derived from transcription activator-like effectors (TALEs), which are proteins secreted 

by Xanthomonas bacteria to alter transcription of genes in host plant cells. 

The fundamental building block used to engineer the DNA-binding domain of TALENs is a 

highly conserved repeat derived from naturally occurring TALEs encoded 

by Xanthomonas proteobacteria. These TALEs are injected into host plant cells via a Type III 

secretion system and bind to genomic DNA to alter transcription in these cells, thereby 

facilitating pathogenic bacterial colonization(DBoch J, Bonas).DNA binding by these TALEs 

is mediated by arrays of highly conserved 33–35 amino acid repeats flanked by additional 

TALE-derived domains at the amino- and carboxy-terminal ends of the array. 

 

3. Oligonucleotide-Directed Mutagenesis (ODM): 

After first successful exploitation in mammalian systems, oligonucleotide-directed 

mutagenesis (ODM) has become another novel gene editing tool for plants (N. J. Sauer, J. 

Mozoruk, R. B. Miller et al.,I. Y. Abdurakhmonov). ODM, a tool for targeted mutagenesis, 

uses a specific 20- to 100-base long oligonucleotide, the sequence of which is identical to the 

target sequence in the genome except that it contains a single base pair change (intended 

mutation to be inserted in the genome) towards achieving site-directed editing of 

gene/sequence of interest  (CropLife International). When these synthetic oligonucleotides or 

repair templates with homology to a specific region of the target gene are transiently exposed 
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to the plant cells by using a variety of specific delivery methods, they bind to the targets and 

activate cell’s natural repair machinery which recognizes the single mismatch in the template 

and then copies that mismatch or mutation into the target sequence through repair process 

(CropLife International). This produces the desired targeted single nucleotide or base editing 

in the plant genome that confers novel function or trait while the plant cell degrades the repair 

template oligonucleotide. Using tissue culture methods, cells with edited sequences are 

subsequently regenerated and genome edited novel varieties with improved 

traits/characteristics are developed through traditional breeding (N. J. Sauer, J. Mozoruk, R. 

B. Miller et al. I. Y. Abdurakhmonov, CropLife International). 

 

4.Clustered Regularly Interspaced Short Palindromic Repeats  

(CRISPR): 

Another novel genome editing system that has emerged recently and has become widely 

popular is the clustered regularly interspaced short palindromic repeats  

(CRISPR)/CRISPR associated (Cas) protein system with the most prominent being the 

CRISPR/Cas9 (based on Cas9 protein). This is a method that utilizes adaptive bacterial and 

archaeal immune system, the mechanism of which relies on the presence of special sites in 

the bacterial genome called CRISPR loci. These loci are composed of operons encoding the 

Cas9 protein and a repeated array of repeat spacer sequences. 
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Figure 1.Flow chart describing the steps involved in CRISPR/Cas9 based genome editing. 

Step 1 describes the selection of gene and designing of gRNA, Step 2 describes the cloning of 

the gRNA in a suitable binary vector. Step 3 Shows the availability single and multiplex 

editing. Step 4 describes methods of transformation, Step 5 explains screening methods of 

edited crops and Step 6 demonstrates the evaluation and selection of the desirable transgene-

free plant for the target trait. 

The discovery of CRISPR/Cas9 gene editing system has revolutionized research in animal 

and plant biology with its utility in genome editing being fifirst demonstrated in 2012 in 

mammalian cells (Jinek et al., 2012). Unlike ZFNs and TALENs, CRISPR genome editing is 

more straightforward and involves designing a guide RNA (gRNA) of about 20 nucleotides 

complementary to the DNA stretch within the target gene.  

The CRISPR cleavage methodology requires (i) a short synthetic gRNA sequence of 20 

nucleotides that bind to the target DNA and (ii) Cas9 nuclease enzyme that cleaves 3–4 bases 

after the protospacer adjacent motif (PAM; generally 50 NGG; Jinek.et al., 2012). The Cas9 

nuclease is composed of two domains, (a) RuvC-like domains and (b) a HNH domain, with 

each domain cutting one DNA strand.Implementing a CRISPR project involves simple steps 

viz. (i) identifying the PAM sequence in the target gene, (ii) synthesizing a single gRNA 
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(sgRNA), (iii) cloning the sgRNA into a suitable binary vector, (iv) introduction into host 

species/cell lines transformation followed by (v) screening and (vi) validation of edited lines. 

The simple steps involved in CRISPR/Cas9 mediated genome editing (CMGE) allows even a 

small laboratory with a fundamental plant transformation set up to carry out genome editing 

projects. CRISPR/Cas9 techniques have been used more extensively to edit plant genomes in 

the last half decade compared to ZFNs/TALENs and are reflflective of its ease of use. 

 

Application of CRISPR/Cas9 approach in plants:  

In 2013, CRISPR was demonstrated on rice, wheat, and maize. Whereas, in 2014, the 

technique was applied to tomato, soybean, and citrus. It was adopted in cotton and potato 

during 2015. Followed by watermelon, grapes, and alfalfa in 2016. CRIPSR/Cas was also 

applied to cassava, ipomoea, and legumes during 2017. Its is also applied to carrot, cacao, 

salvia, and lettuce during 2018 and many more crops yet to be reported.  

 

Screening Methods and Tools Used for Screening: 

In induce mutation in plants, there is need to screen the mutant varieties of plants. For 

this purpose, use of proper screening methods are important to achieve effective results. So 

large no. of individual plants are screened in M2 generation. It is easier to screen the 

population for mutation in plant height, flowering date to notice the comparison the original 

parent should be planted in sufficient no. Various screening methods to identify and select 

desired mutant are developed. 

1. Visual method of selection for identifying mutant phenotype are common and are efficient. 

Visual selection is often the prime basis for selecting for disease resistance, plant height, 

colour change, non shattering, climate, adaptation to soil, growing period etc. However, with 

mutation breeding, ancillary techniques can be used as aids to visual selection and must be 

stringent and efficient for  concentrating the breeders attention on few specific individuals 

from large population. Mass screening techniques are particularly suited to maintain 

breeding. some advances in screening methods such as laboratory and green house technique 

enhances efficiency of visual of mutant. 

2) Mechanical or Physical method can be used very efficiently in screening for seed size, 

shape, weight, density etc., This can be done by using sieving machinery which is effective 

and adaptable for processing of large quantities of seeds. Mostly this processes are carried out 

to the seeds produced from M2 plants and most adapt to M1 bulk population method of 

managing M2 material. The processing of the M2 plants individually can be feasible but 

costlier. 

3) Other selection methods, such as chemical , biochemical , physiological, and  various 

specific methods may be required for selecting certain type of ,mutants. Low alkaloid content  

may be sought by using colorimetric test on M2 seeds or plants or M3 seeds; So the protein 

analysis can be done by colorimetric , chromatographic or electrophoresis techniques that is 

conducted on individual seed from M1 plants, on seeds from M2 plants. So for screening of 

herbicide or fungicide in susceptible variety the chemical treatment applied to M2 seedling in 

lab or even field by using higher concentration. For such herbicide tolerance screening a large 

M2 population sown in the field and then herbicide is applied to entire population and 
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observing any survivors for further testing as this provide a efficient screen, it means that rest 

of the population is sacrificed in order to identify desired mutants. It has been used to develop 

the imidazolinone tolerant barley ‘Scope’ in Australia (Moody,2015). In seed viability and 

germination testing, change in phenol reaction of seed coat tissue may simply involve 

exposure of seed from M2 plants to given conc. of phenol and then visually selecting the 

individual seed for appropriate change. 

4) Screening for abiotic stresses such as drought, salinity, heat, etc., require proper adjusting 

of selection pressure and maintaining a uniform stress over the M2 and M3 population. As 

the recent advances in hydroponics and laboratory techniques have led to the development of 

different screening methods for abiotic stresses for conventional plant breeding programme to 

handle mutant population of larger size with greater efficiency to identify phenotypic mutants 

in M2 or M3 generation (Sarsu, et al., 2017 in press; Bado et al.,2016).As in recent years 

there have been huge advance in high throughput phenotyping, now it is known as 

phenomics. It often involve optical imagining including red green blue colour model and 

multi spectral camera attached to software. Advance phenomics can involve automated, 

robotised greenhouse, nursery and field plat-forms. In this, field trails can be imaged 

remotely at multiple levels (by hand, by drone or outer space) These method offers 

outstanding throughput which have huge potential in increasing efficiency of mutation 

detection both in terms of accuracy and the increased no. of mutants that can be screened. 

These technique is more expensive ,more sophisticated system , but hand held imaging 

camera are also available which are simple and cheap system. 

 

TILLING: 

In the last decade new molecular biological tools have been developed that can screen 

mutants at the gene level. Although the genome sequencing is considered as the gold standard 

for mutation detection as it can reveal exact location of mutation, but applying this procedure 

to large population is costly and it is rarely used in practical mutation breeding. So some 

techniques are used for screening purpose one of them is TILLING. 

TILLING ( Targeting Induced Local Lesion IN Genome ) is well known reverse genetics 

approach and relies on the detection of sequence alteration in target gene to identify allelic 

variation among mutant plants. The development of high throughput and low cost method for 

the discovery of natural and induced mutation has given novel approach for reverse genetics. 

Its aim to identify SNPs( single nucleotide polymorphisms ) and INDELS ( insertion / 

deletion) in gene of interest.  TILLING population are developed by chemical mutagenesis 

covering the entire genome and then using enzymatic detection method in combination with 

gel electrophoresis or denaturing high performance liquid chromatography. In 2000, the 

denaturing high performance liquid chromatography (DHPLC0 was used in TILLING for 

SNPs identification. Then in 2003, the LI-COR4300 DNA analyser was used instead of 

DHPLC to screen mutation in Arabidopsis thaliana and the efficiency of TILLING  was 

much improved. At present, TILLING has been successfully used to screen mutation of target 

gene in wide variety species including maize, legume, rice, canola, tomato, potato, oat, 

sunflower, peanuts, wheat and barley etc., With this improvement of technology many studies 

showed that TILLING could be combined with next generation sequencing and  increased the 
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efficiency of this technique in rice and wheat. In comparison with other techniques for the 

production and screening of mutant in  plants TILLING showed many advantages : Mutants 

can be easily obtained by TILLING ; low cost, more accessible, time saving. 

 

General steps in TILLING process: 

1. Creation of mutated population : In this seeds are treated by mutagen and development of 

M1 and M2 generation M1 plant are self fertilized  to produce M2 and then M2 plants are 

used for DNA extraction for mutational screening and then DNA are pooled eight fold and 

arrayed in 2-D format on 96 well plate. 

2.  Detection of mutation in targeted sequence : PCR amplification of targeted DNA region 

with forward and reverse primer. Denaturation and Annealing to allow formation of 

heteroduplex at the site of mutation. 

3. Digestion of heteroduplex  with the CEL- I  nuclease. Cut strands are then separated by 

denaturing polyacrylamide gel electrophoresis and visualized by fluorescence detection by 

using a LI-COR DNA analyser.  

 
 

Major Traits  Improved  in Plants by  Induced  Mutation : 

The mutation breeding program are mostly same as other breeding methods , but the 

advantages are that the mutation breeding aims to improve desirable and specific 

characteristic. So the strategies to select and improve vary with plant species, the 

environment where plant are to be cultivated, farmer cultivation method and utility and 

demand of end product (Bado et.al., 2015). 

1) Yield improvement: 

The most important objective of plant breeding is to obtain stable and high yield potential 

over the range of environmental conditions. As we all know yield is complex trait and 

strongly influenced by  other breeding objectives, such as plant architecture, maturity, 

nitrogen utilization efficiency, resistance to biotic and abiotic stresses etc. Thus, when 

planning mutation induction for yield improvement large population are needed to increase 

the probability of finding  yield mutants. Positive yield mutation are formed at low frequency 

in M2 population (Saeed and Hassan, 2009 ).Selection method deserved more attention for 

isolating mutants for qualitative characters. There are two selection methods for mutants with 

improved yield 1st method -Mutants for qualitative characters are selected and isolated e.g. 
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erectoides mutant in barley, erectoides character is associated with high yielding in some 

case, especially under heavy nitrogen fertilization, this character is control by many loci in 

which mutation can occur, but not all of them are associated with high yield. 2nd method- In 

this selection start with progeny testing of individual plant and group of plants are needed to 

detect yield mutants, this testing start in M3 population. When selection is continue in 

following generations, more seeds are available and the plot size increase. Number of mutant 

varieties with increase yield are given in following table. 

 3) Tolerant to abiotic stress: 

 

Abiotic stresses include several unfavourable environmental condition such as soil salinity, 

drought, extreme pH, flooding and harsh weather. The approaches utilized in plant mutation 

breeding for such traits are often quite simple. Recently, two salt tolerant rice lines induced 

using carbon and neon ion beam have been reported (Abe et al., 2007 ). Drought – Climate 

change is responsible not only for global temp increase but also for region specific increase 

or decrease in rainfall. Water storage has negative impact on agriculture production in 

developing countries. 

Salinity – Two ways are carried out to develop new mutant varieties with salinity tolerance, 

one is to mutate variety that is high yielding but susceptible to salinity, and other to mutate 

variety that is low yielding but tolerant to salinity. It is important to carefully choose most 

suitable mutagen and technique to achieve breeding goal. 

  Temperature – In past decade much work is done on tolerance to low temperature, in 

cereals, potato, fruits. The genetic basis of frost resistance is very complicated and not 

uniform considering different type of cultivated plants. In barley winter hardness is controlled 

not only by dominant but recessive gene. The action of seven dominant gene influencing the 

character tolerance to low temp in rice has been identified ( Cruz et al., 2013). It is shown 

that gene causing certain tolerance to low temp are even present in genome of cultivated 

plants that grow in warm zone of earth. 

 

Table 1. Examples of mutants with improved abiotic stress tolerance. 

 

Crop Trait Method 

 

Landmark 

mutant/cultivar 

(country) 

Reference 

Rice Salt 

tolerance 

Gamma 

ray 

NEAR IRRI-9 

(India) 

MRNI. Nu. 

45, 2001 

Rice Salt 

tolerance 

Ion beam. 

Irradiation 

Japan 

 

Abe et al., 

2007 

 

Rice Salt 

tolerance 

Gamma VND95-20 Do et al. 

2009 

Bread 

wheat 

Drought 

tolerance 

Gamma 

 

Njoro BWI 

(Kenya) 

IAEA 

Bulletin, 50-
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1 

Maize Drought 

tolerance 

Gamma 

ray 

Kneja 698W 

(Bulgaria) 

PMR, 2012 

 

Rice Tolerance 

to cold 

Gamma 

ray 

Kahmir 

Bastrati 

(Pakistan) 

Ahluwalia, 

Maluszynski 

and 

Nichterlein, 

2004 

Rice Tolerance 

to heat 

Gamma 

ray 

Nagina 22 

(India) 

Poli et al., 

2013 

Soybean Tolerance 

in cold, 

drought 

and water 

logging 

Gamma 

ray 

 

 

Heinong 26 

(China) 

 

Khan and 

Tyag, 2013 

 

 

3) Tolerance to biotic stress: 

 

Biotic stress are caused by fungi, bacteria, and viruses and damage due to insects, animals, 

nematodes, weed etc. Mutation breeding has been successful in improving disease resistance, 

tackling pest resistance. No. of mutants have been develop through mutation induction, 

showing enhanced resistance to various disease like virus, bacteria, fungi (Lebeda and 

Svabova,2010).Recently there has been some progress in identifying resistance gene to 

brown plant hopper in rice ( Fujita, Kohli and Horgan,2013) it may be possible to induce 

resistant rice mutant efficiently by targeting the identified gene related to resistance 

mechanism. The discovery of genetic resistance in plant is attributed to Orton and selected 

cotton for resistance to wilt caused by Fusarium oxysporum f. sp. Vasinfectum as cited by 

Epstein et al.,(2017).But disease is the product of interaction between the host organism and 

pathogenic organism, genetic variability can be expressed in former as well as latter. First 

report on induction of mutation for disease resistance is attributed to Freis and Lein, 1942 as 

cited by Gupta(1998). These author isolated mutant in Haisa barley resistance to powdery 

mildew in Germany, as a result of treatment with X-rays. Both physical and chemical agents 

have been employed successfully for inducing disease resistant mutants, irradiation has been 

used more frequently. In 2010, the FAO/IAEA Joint Division published a compilation of 

studies realized under CRPs, relating to screening mutant and non mutant crops for tolerance 

to disease (Lebeda and Svabova,2010). 

 

Table 2. Examples of mutants with improved biotic tolerance/resistance 

 

Crop Traits Method Landmark 

mutant/cultivar 

(country) 

Reference 
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Rice Resistance 

to blast 

and virus 

disease 

Gamma 

ray 

Camago 8 

(Costa Rica) 

 

MBNL No. 

43, 1997 

 

Bread 

wheat 

Resistance 

to black 

stem rust 

(Ug99) 

Gamma 

 

EldoNgano-I 

(Kenya) 

 

PBGNL Nos. 

32 and 33, 

2014 

 

Chick pea Blight 

resistance 

Gamma 11assam-2K 

Pakistan 

Hassan et al. 

2001 

Barley  Mildew 

resistance 

EMS 

 

Betina 

(France) 

 

Sigurbjornsson 

and Micke, 

19741 

Japanese 

pear  

Black spot 

resistance 

 

Gamma 

 

Gold Nijissciki 

(Japan) 

 

Saito, 2016 

 

Pepermint Wilt 

disease. 

resistance 

Neutron 

irradiation. 

Murray 

Mitcham; 

(USA) 

 

Todd, Green 

and Horner, 

1977 

 

4) Quality, Nutrition and Functionality: 

 

With respect to food, quality usually refers to composition of organic compounds produced 

and stored by plants, such as starch, protein, fatty acid, vitamins and other nutrients. The 

main objective of plant breeding is to enhance the nutritious value of harvestable products. 

The simple method for modifying quality trait using mutation is by inducing knock out in 

gene involved in the metabolic pathway, e.g. altered fatty acid composition of many oil crops 

via mutating gene. All oil crops are improved by mutation(Vollman and Rajcan,2009).Canola 

and other oil producing brassicas have been mutagenized by chemical or physical mutagen 

for improvement of several important traits including high quality edible oil obtained through 

reduction of level  of toxin and erucic acid (Cheng,2014; Singh and Verma,2015).IN japan 

rice mutant variety with low glutelin content have been developed for people who must 

restrict protein intake,and it case of patient with kidney disease.In Indonesia a mutation 

induction program on sorghum improvement presented high nutritional value in terms of 

protein and starch content so it could be used as alternative source(Soeranto et al,2001). In 

addition to nutritional trait quality also relate to medical and industrial traits. 

Starch – Most of the diversity is reflected in nutritional  characteristics such as digestibility, 

suitability for bread making and malting and cooking characteristics. Cell wall 

polysaccharide of cereal grains contribute dietary fibre intake and are important health 

factor(Lafiandra, Riccardi and Shewry,2014).Rice variety with high content of resistant 

starch are being develop in china for dietary therapy of patient with type 2 diabetes. 
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Protein – Cereals grains are low in protein content and their amino acid composition in 

general does not suit human requirement. Increasing the quantity and nutritional quality of 

grain protein. 

Pea is used in some parts of India for human consumption but contain neuro-toxic component 

that seriously injures children causing the disease Lathyrism. The toxic factor have been 

studied and success in isolating mutant devoid of neurotoxic principle beta N- oxalyamino 

alanine have been reported (van Harten,1998). 

 

 Table 3. Examples of mutants with improved quality 

 

Crop Traits Method Landmark 

mutant/cultivar 

(country) 

Reference 

 

Rice Grain 

quality 

Gamma 

ray 

VND95-20 

(Vietnam) 

Du et al. 2009 

 

Rice Glutinous 

endosperm 

Gamma 

ray 

 

RD6 

(Thailand) 

 

Ahluwalia, 

Maluszynski 

and 

Nichterlein, 

2004 

Bread wheat Grain 

colour 

Gamma 

ray 

Jauhar 78 

(Pakistan) 

MBNL No. 2, 

1973 

 

Cassava  Cooking 

quality 

Gamma 

ray/MNU 

 

Tekbank ve 

(Ghana) 

MANT No. 44, 

1999 

Sorghum Grain 

colour 

 

Gamma 

ray 

Djeman (Mali) 

 

MBNL No. 44, 

1999 

Sunflower High oleic 

acid 

Gamma 

ray 

NuSun (USA) Ahluwalia, 

Maluszynski 

and 

Nichterlein, 

2004 

Tobacco Pale green X-ray Chlorina Fr 

(Indonesia) 

Sigurbjornsson 

and Micke, 

1974 

Grape fruit Red fruit 

flesh and 

juice 

EMS Rio Star 

(USA) 

MBNI. No. 37, 

1991 
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Chrysanthemum  Reduced 

axillary 

buds 

 

Ion beam 

 

Aladdin 2 

(Japan) 

Shiran et al, 

2013 

 

Various 

flowers, La 

Canna lilies. 

Moss 

New 

colours 

and forms 

 

Gamma 

ray 

Golden 

Creman Cream 

Prapanpong: 

Orange 

Siranul; Pink 

peeranuch; 

Yellow arunce 

(Thailand) 

 

MHNI. Nos. 33 

and 34. 1989, 

Wongpiyasatid, 

Huchan et al, 

2000 

 

   

 

Global Status and Impact of Mutant Crop Varieties: 

Induced mutation by various mutagen has contributed to modern plant breeding. Over the 

past decade it has played a major role all over the world in the development of plant varieties 

with characteristics of high yield, early maturity, lodging resistance among other.  

Global impact of developed & released varieties in major crops all over the world 

(Ahloowalia et.al) Several achievement in crop improvement through mutation breeding have 

resulted in two major outcome improved varieties that are directly used for commercial 

cultivation & new genetic Stock with improved character. The traits could be increase yield, 

enhanced nutritional quality, resistance to pest & disease, early maturity, drought & salt 

tolerance etc. 

 The international Atomic energy Agency (FAO-IAEA) host the mutant variety database 

(MVD) which provide comprehensive information  on induced mutation suitable for breeding 

program & genetic analysis MVD collect information on crop mutant varieties mutagen used 

& character improved. Since 1960 several mutant varieties has been officially released in 60 

countries. The top countries are China, India Russia Netherland, Japan, USA . 
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Global status of officially released mutant varieties in top 10 countries.(FAO-IAEA mutant 

variety database 2014) 

 

IAEA has categorized its mutant variety database of 3222 varieties according to four 

breeding method that  

are : 

a) Indirect use of mutant lines which are used as parental varieties in cross breeding. 

b) Direct use of mutant lines that is developed through physical & chemical mutagenesis. 

c) use of mutant gene  allele (trait). 

d) use of wild specie gene translocate into plant genome through irradiation facilitated 

translocation. 

 

As reviewed by (kharkwal & shu} induced mutation have contributed to significant increase 

in crop production at location people could directly access. The world wide use new varieties 

derived directly or indirectly from induced mutant are rice in China, Thailand, Vietnam & 

USA ; barley in European countries; wheat in Bulgaria & Italy, China; Soybean in China & 

Vietnam as well as other food legumes in India & Pakistan. The advancement in plant 

mutation have significant socio-economic impact that an international Symposium was 

especially dedicated to topic of Induced Plant mutation in genomics era. 

 The country that rank first  in development of new varieties through induced mutagenesis is 

china. In China there have been developed major commercial mutant varieties of rice, wheat 

soybean, pepper, cotton, tomato & groundnut etc.  In view of practical breeding many success 

have been made in Japan over past years. About 242 direct use mutants varieties generated by 

mutagenesis have been registered. 

In India 1st attempt to induce mutation date back to in 1930 & Some mutant varieties were 

released in 1940s, but the genetic improvement of crop plant were started in late 1950, from 

1950 to 2007 India had developed about 329 mutants varieties of different crop through direct 
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mutagenesis of which major varieties have been developed for rice, wheat, barley, jute 

groundnut, soybean, chickpea, cowpea. black gram, sugarcane, tobacco, chrysanthemum. The 

primary research Centre & Institute in India that participated in the development & release of 

various mutants include the Indian Agricultural Research Centre Institute (IARI), The 

Bhabha Atomic Research Centre (BARC), Tamil Nadu Agriculture university & National 

botanical Research institute. 

 

 
 

In India several mutants varieties were approved released. The largest no. of mutant varieties 

produced in ornamental followed by cereals, legumes & oilseeds many of these induced 

mutants were released directly as new varieties. Mutation breeding of cereals, legumes, oil 

crops, ornamental & fruit trees have produce a significant benefit. E.g. A  mutated durum 

wheat variety 'Creso & other varieties used for pasta in Italy (Ahloowalia et. al 2004). Rice 

varieties derived from mutation are grown in Asia & Australia generating billions of us dollar 

annually (Mba 2013). The mutant barley. "Golden Promise' & 'Diamant & varieties derived 

from them have been important  to brewing industry in Europe (Ahloowalia et al. 2004). 

Induced mutation could play an imp role in inducing mutation for enhancing nutritional 

quality in crop plant. 

 

Conclusion: 

Mutations can be induced by physical or chemical mutagens. This is an ideal approach to 

broaden genetic variation for application in functional genomics and plant breeding. Genetic 

variability is very slow with conventional breeding techniques; It may take long years of 

waiting before the variability can be achieved. New breeding techniques provide scientists 

the ability to precisely and quickly insert the desired traits than conventional breeding. 

Genome editing tools are becoming popular molecular tools of choice for functional 

genomics as well as crop improvement. These tools have several attractive features such as 

simplicity, efficiency, high specificity, and amenability to Multiplexing.Mutant 
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identification/selection at the genotypic level, using new, high-throughput technologies, has 

changed the way mutations are now used in genetics and breeding. Induced mutations are 

poised to play a more significant role in the times to come.  
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What is Cancer? 

Cancer is a group of disease where rapid creation of abnormal cells that grow beyond their 

usual limits & then invade adjacent cells of body and organs. 

Cell is basic & fundamental unit of life. In the human body about 1013 cells of different types 

are found organs. To make an organ, cell needs nutrients to divide & grow. These cell division 

happens in most controlled manner. If this control over cell division is lost or deviate from 

normal rule will result in chaos in respective areas. This loss of control over cell division & 

unnecessary production of contagious mass of cells is called as “Tumor”. 

Tumors are of two types such as ‘benign tumor’ & ‘malignant tumor’ 

 

Benign tumor : 

Benign tumor are not cancerous tumors. Benign tumor forms if cell divides when it should not, 

but stays within normal location. It do not spread to other parts of body & are surrounded by a 

containing membrane. Benign tumors can be removed by surgeries if it becomes larger. Usually 

these tumors are not threat to life. But sometimes can cause serious symptoms or belief 

threatening such as benign tumor in a brain E.g. Warts, a tumor of skin A mole is a small tumor 

on variety of tissues. 

 

Malignant tumors : 

“Malignant tumors are cancerous”. Cells of cancer begins to divide and also acquire the ability 

to invade & damage tissue or organs nearby and also sometimes these cells can break away  

from malignant tumor  and enter lymphatic system or blood stream and spread to other body 

organs( Commonly this process is called as “Metastasis”).The main feature of these cells is 

cell’s ability to grow rapidly, uncontrollably & independently from the tissue where it started. 

There are over 200 different types of cancer which are named after cell type & origin. E.g. 

Hepatomas are cancer of liver. Carcinomas are cancer of epithelial cells. 

 

Characteristics Benign Tumors Malignant Tumors 

Differentiation Tumors cells are similar to 

original mature cells 

Tumor cells might not be 

similar to original mature cells. 

Growth Rate Slow, might stop or regress Rapid, autonomous; usually 

does not stop or regress 

Type of Growth Expand and displace Invade, destroy and replace 

Metastasis Not seen Seen in each case 

Health Effect Usually does not cause death May cause death if not 

diagnosed and treated. 

mailto:shwetapise29@gmail.com
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History of Cancer - 

Cancer has existed for all human history. Though cancer existed in animal in prehistoric time, 

even before men appeared on earth. The earliest written information regarding cancer can be 

found in Egyptian Edwin Smith Papyrus dated circa 1500 BC & it refers to breast cancer. Father 

of medicine and Greek physician Hippocrates referred cancer with Greek word ‘Karkinos’ 

(Crab) as appearance of cut surface of malignant tumor was resembled to Crab with its feet. 

Later Celsius, a Roman physician translated Greek term Karkinos into a Cancer, a Latin word 

for crab. Another roman physician Galen used term ‘Oncos’ ,a for Greek word for swelling to 

describe tumor & so nowadays it is used as name for cancer specialist i.e. “Oncologist” 

 

Common Types of Cancer : 

• Breast Cancer -Breast cancer is the most common type of cancer. Breast cancer is the 

cancer that forms in cells of breast. It can occur in both & men, but women are most 

likely to be affected by this type of cancer. About 1% of all breast cancer cases affected 

by men. 

• Lung Cancer – Lung cancer is the type of cancer that begins in the lungs. Lung cancer 

is of two types; non-small cell lung cancer & small cell lung cancer. Smoking causes 

most of lung causes, but non smoker can also develop lung cancer. 

• Prostate Cancer – Prostate cancer is cancer of prostate gland, a small walnut shaped 

gland in men that produce seminal fluid that nourishes and transport cells. Prostate 

cancer usually grows slowly and are confined to prostate gland ,where they may not 

cause serious harm. However while some types of prostate cancer grow slowly and may 

need minimal or even no treatment, other types are aggressive and can spread quickly. 

• Colorectal Cancer – Colorectal cancer is that cancer that develops in tissues of colon 

and rectum, parts of large intestine. Colorectal cancer typically affect older adult, 

though it can happen at any age. 

• Blood cancer – Blood cancer is type of cancer that affect your blood cells. Leukemia 

,Lymphoma & Myeloma are most common types of blood cancer. leukemia occurs 

most often in adult older than  55 , but it is common in children younger than 15. 

 

Causes of Cancer: 

The following are the most well studied known or suspected causes of cancer. By limiting the 

exposure to such factors can reduces the chances of developing cancer. 

1. Age Factor: 

The major risk for many specific types of cancer, is growing older. Overall, cancer incidence 

rates rise consistently with age, from fewer than 25 cases per 1,00,000 people in age groups 

under 20 to around 350 cases per 1,00,000 people in age groups 45-49, and more than 1,000 

cases per 1,00,000 people in age group 60 and older. 

According to most recent statistical research data, the half of total cancer cases occurs in age 

group above 50 years. 

2. Obesity: 

It is been observed that, obese people are more likely to develop cancer of breast, rectum, 

endometrium (uterine lining), esophagus, kidney, pancrease and gall bladder. There are some 
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measures that can help minimize the risk of certain cancers like consuming a good diet, physical 

fitness, maintaining a healthy weight etc. 

3. Tobacco: 

Tobacco is one of the major cause of cancer and cancer related mortality. The tobacco contains 

many carcinogenic chemicals that damages the structure of DNA. So, the people who use 

tobacco products or regular smoking of tobacco products are at greater risk of cancer. 

Tobacco is associated with many types of cancer including lung cancer, tracheal cancer, mouth 

cancer, throat cancer, bladder cancer, kidney cancer, liver cancer, cervical cancer, pancrease 

cancer, colon cancer etc. 

4. Infectious agents: 

Many microorganisms are often considered as a cause of different diseases in human beings. 

The microorganisms like viruses, bacteria and parasites are the infectious agents, which can 

raise the risk of cancer development. Especially viruses have been designated as the major 

cause of cancer, accounting about 16-20% of total human cancer. 

The oncogenic viruses can be transmitted from one person to another via blood or other body 

fluids or can also be transferred vertically from infected mother to fetus. 

5. Radiations: 

Ionizing radiation is a type of radiation that has enough energy to damage DNA and causes 

cancer. X-rays, radon, gamma rays are some examples of ionizing radiations, These types of 

radiations can be emitted in nuclear power plant accidents as well as during development, 

testing and use of atomic weapons. 

Who’s affected by Cancer? 

The exact cause of cancer is yet to be known. However, certain risk factors have been 

demonstrated to raise a person’s chances of developing cancer in research studies. 

The exposure to certain chemicals or other substances are all cancer risk factors. Some factors 

which can not be controlled like age and family history can also be responsible for cancer 

development. A family history of some malignancies may indicate the presence of an inherited 

cancer. 

The development of cancer depends upon several factors like habits, family history, health 

conditions and surrounding environment. 

a. Age: Cancer can take decades to develop. That’s why most people are diagnosed with 

cancer are of 65 or older. It is more common in older adults, but cancer isn’t exclusively 

an adult disease. It can be diagnosed at any age. 

 

b. Habits: Certain lifestyle choices are also responsible for increased risk of cancer. 

Smoking, drinking more than one drink a day for women and up to two drinks a day 

for men, excessive exposure to sun or blistering sunburn, being obese and having unsafe 

sex can increase chances of cancer. 

 

c. Family history: Cancer is not a disease which is inherited commonly. Having family 

history with cancer does not necessarily cause cancer in all generations. It in necessary 

to get genetic testing to see whether you have inherited mutations that might increase 

risk of certain cancers. 
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Why are cancer cases rising in India? 

The total number of cancer cases in India is 

It is projected to go up from 14.6 lakh in 2022 to 15.7 lakh in 2025, according to the 

Indian Council of Medical Research- National Cancer Registry Programme (ICMR-NCRP). 

The statistical report by NCRP in 2020, the cancer incidence in men is estimated to be 679,421 

in 2020 and 763,575 in 2025, while among women, it is estimated to be 712,758 in 2020 and 

806,218 in 2025. The report further highlighted that oral, lung and colorectal cancers were the 

most common cancers among men. 

In India tobacco was found to be responsible for 25-40% of cancers and dietary habits may be 

responsible for about 10-20% of cancers. Dr. Mehul Bhansali, Director Surgical Oncology, 

Jaslok Hospital and research Center highlights that the increased cases of breast cancer, which 

is a major type of cancer in India.  According to Dr. Bhansali poor lifestyle, longer working 

hours, increasingly stressful lives, smoking, alcohol consumption, use of contraception, are all 

contributing to breast cancer cases. 

The major concern about cancer in India is that, many cancer cases go undetected until they 

reach advanced stages. According to Dr. Vijay Patil, Consultant (Medical oncology) at PD 

Hinduja Hospital and Medical Research Center, Khar, the risk factors which are high in Indians 

that can lead to cancer are: 

a. Alcohol 

b. Obesity 

c. Infection 

d. Tobacco 

 

Preventive Measures – 

• Exercise regularly 

• Eliminate or reduce stress and enhance the ability of effectively cope with stress 

• Go to annual health check up 

• Learn to practice self-examination ( Breast & testicular) 

• Eat a balanced diet that includes vegetables, fresh fruit, whole grains & adequate 

amount of fibres. 

• Take at least 6-8 hours of rest per night 

• Reduce exposure to known or suspected carcinogen. 

• Quit smoking & drinking. 

• Avoid eating preserved food. 
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• Prostate cancer - Symptoms and causes - Mayo Clinic 

• Colon cancer - Symptoms and causes - Mayo Clinic 

 

https://www.mayoclinic.org/diseases-conditions/prostate-cancer/symptoms-causes/syc-20353087
https://www.mayoclinic.org/diseases-conditions/colon-cancer/symptoms-causes/syc-20353669
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ABSTRACT 

In developing nations like India pesticides play an important role in agricultural. Their 

importance in crop yield improvement is understood and well accepted. But their highly toxic 

nature posses a fatal environmental threat. Present study is directed towards development of 

biodegradation method to reduce the environmental burden of the pesticide. Chorpyrifos is 

major spectrum organophosphate insecticide used in agricultural field. A soil bacterial 

isolates capable of degrading chlorpyrifos was isolated by selective minimal salt media 

(MSM) 

Keywords: Bacterial Isolates, Environmental Pollution, Pesticides, chlorpyrifos, 

organophosphate insecticide, Biodegradation. 

---------------------------------------------------------------------------------------------------------------- 

INTRODUCTION 

 The pesticide contaminants causing ecological problems leading to imbalance in 

nature is of global concern. In addition, the use of pesticides constitutes an important aspect 

of modern agriculture, as they are absolutely necessary for economical pest management. The 

most promising opportunity for maximizing benefits and minimizing risks is to invest time, 

money, and effort into developing a diverse toolbox of pest control strategies that include 

safe products and practices that integrate chemical approaches into an overall and 

ecologically based framework which will optimize sustainable production, environmental 

quality, and human health. However, the application of pesticides may cause adverse effects 

among the different forms of life and among the ecosystems; this will depend on the 

sensibility grade of the organisms and the pesticide. Approximately 90% of agricultural 

pesticide application never reaches its target organisms but is, instead, dispersed through the 

air, soil, and water. As a result, they are routinely detected in air, surface and ground water, 

sediment, soil, vegetable, and to some extent in foods. In addition, many soil-applied 

pesticides are also intentionally introduced into the soil environment for the control of soil 

borne pests and pathogens, which results in the accumulation of their residues and 

metabolites in soil at unacceptably high levels. The inadequate application practice is one of 

the most important ways of pollution, which has a profound impact not only on the soils of 

the areas in which they are applied. Pesticides are washed into aquatic ecosystems by water 

runoff and soil erosion. Pesticides also can drift during application and contaminate aquatic 

systems. Some soluble pesticides are easily leached into streams and lakes. Wild birds and 
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mammals are damaged and destroyed by pesticides and these animals make excellent 

“indicator species”. Deleterious effects on wildlife include death from the direct exposure to 

pesticides or secondary poisonings from consuming contaminated food; reduced survival, 

growth, and reproductive rates from exposure to sub-lethal dosages; and habitat reduction 

through the elimination of food resources and refuges. Pesticides easily find their way into 

soils, where they may be toxic to arthropods, earthworms, fungi, bacteria, and protozoa. 

Small organisms are vital to ecosystems because they dominate both the structure and 

function of ecosystems. Like pest populations, beneficial natural enemies and biodiversity 

(predators and parasites) are adversely affected by pesticides. Bioremediation is described as 

the use of microorganisms to destroy waste materials. This process of detoxification targets 

the harmful chemicals by mineralization, transformation, or alteration. For centuries, 

civilizations have used natural bioremediation in wastewater treatment, but intentional use for 

the reduction of hazardous wastes is a more recent development. The present study focuses 

on the isolation and characterization of bacterial cultures for biodegradation of pesticides 

commonly used in the agriculture. 

MATERIALS AND METHOD 

Pesticide used 

Commercial grade of chlorpyrifos (EC 50%), a type of organophosphorus pesticide 

was used for this study. It was purchased from local agrochemicals shop in Kolhapur. 

Collection of soil samples 

Soil samples were collected from agricultural areas of Kolhapur District, Maharashtra, 

with history of continued farming activities for 2-3  years. Surface soil from 0-15 cm were 

collected, placed in plastic bags, transported on ice to the laboratory and stored at 4°C until 

analysis. Soil samples were air dried and sieved through a 10 mm mesh prior to bacterial 

screening. 

Media 

Minimal salt medium (MSM) enriched with pesticide(chlorpyrifos) was used for 

isolation of chlorpyrifos degrading bacteria 

Screening and isolation of Pesticide degrading bacteria 

Ten grams of soil sample were added to 100 ml MSM and enriched with an addition 

of 25 ppm pesticide. Samples were incubated on rotary shaker (150 rpm) at 30°C for 7 days 

and then transferred to a fresh medium and incubated at the same conditions, after which, the 

cultures were regularly transferred every 3-4 days or until increased turbidity were evidenced. 

After 3-4 times of repeated sub-culturing, 0.1 ml culture broth was pipetted and spreaded on 

MSM +pesticide agar. Single colonies were selected and streaked on nutrient agar (NA) 

supplemented with 25, 50 and 100 ppm of the pesticide. Cultures were incubated at 30°C for 

3 days. Pesticide degrading isolates were selected from isolates which developed clear zone 
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surrounding their colonies when grown on NA supplemented with 25, 50 and 100 ppm of the 

pesticide. 

Biodegradation of Pesticide by bacterial isolates 

Selected bacterial isolates were grown in MSM + pesticide and incubated on rotary 

shaker at 150 rpm, 30°C for 10 days. Samples were collected every 24 hrs for the 

determination of pesticide degradation by measurement of absorbance at 300 nm 

 Characterization of bacterial isolates 

 

Morphological studies 

Bacterial isolates were grown in MSM +pesticide and incubated at 30°C until either 

turbidity or colony was observed. Gram’s stain and cell morphology was investigated under 

microscope 

RESULT AND DISCUSSION 

Screening of Chlorpyrifos degrading Bacteria  

Screening observations show fungus colony and Bacterial colony with clear zone 

around colony that grows on media plates. Further growth of this colonies on nutrient agar for 

characterisation. 

The Bacterial isolates were studied for their various characters such as:

 

Colony Morphology:-  

Size Shape Colour Margin Elevation Opacity Consistency Gram 

Nature 

Motility 

0.5-

1mm 

Circular White Regular Convex Opaque Moist Gram 

Positive 

Non- 

motile 
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Gram Staining:- 

 

Gram positive cocci shaped isolates were seen by microscopic observation. 

Biochemical tests (IMViC) of Bacterial isolates 

 

Biochemical Tests Result 

Indole Test Positive 

Methyl Red Test Positive 

Voges Proskeur Test Negative 

CatalaseTest Negative 

 

Spectrophotometric Analysis:- 
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Days Control  0.04% Test % Control % degradation 

1 0.927 0.880 100 94.93 

2 0.921 0.644 100 69.92 

3 0.918 0.134 100 14.60 

4 0.918 0.091 100 9.91 

5 0.918 0.025 100 2.72 

6 0.918 0.012 100 1.71 

 

CONCLUSION 

Identification of Bacterial isolates were carried out by routine bacteriological methods 

by using these results the isolate is similar to Streptococcus spp. Degradation study of 

chlorpyrifos pesticide shows 94.93% degradation. Isolated micro- organism can be useful 

further for pesticide pollution control. 
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Introduction: 

 

Although India is considered an emerging country, the Indian economy is already one of 

the five largest economies in the world in terms of GDP. Economic growth has remained 

constant at over 7 per cent in recent years. This means that India's economy is growing faster 

than China's and is also outperforming growth in Germany. Indian politicians have set 

themselves the goal of developing the country into the third largest economy in the world by 

2025. Although India is often overshadowed by the Chinese economy, the subcontinent offers a 

wealth of opportunities in various economic sectors. 

  The steady growth of the population and the improvement in infrastructure are 

contributing to economic development. In addition, political stability and the introduction of 

various reforms have encouraged investment from abroad. The country is currently undergoing a 

transformation between a developing country and an emerging economy. Rapid economic 

growth in recent years, Emerging middle class with growing purchasing power, Modern sectors 

such as IT, pharmaceuticals and the automotive industry are strongly represented, Political 

stability and democratic structures, Large population with well-educated skilled labour, 

Increasing integration into the global economy, Member of the G20 group of the most important 

industrialised and emerging countries characterise India as an emerging market 

This impressive development has been due to a growth in inputs (capital and labour) as 

well as factor productivity. If growth continues, India could achieve the status of an 

industrialized country in the next few years. This exciting emerging economy in the world on the 

other hand, has to consider contemporary challenges in the context of the corporate world, good 

Leadership practices, Staffing and ethics. Most of the practices followed now a days are inherited 

from western societies, which are not focused towards following ethics in management or 

leadership. Our ancient literature gives us various insights in to such practices through characters 

and stories. This chapter makes an attempt to explore the Human Capital Management practices 

like Staffing, Ethics and leadership strategies from ancient India and compare them with the 

modern Management practices. 
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Education and human capital formation  

 Proper education will play a significant role in making youth future-ready and increasing 

economic growth by providing skilled persons which will also boost industrial development. In 

the modern era of education, every institution or university is adapting new teaching methods 

using their teaching methodologies. Indian education is the biggest and well-known education 

systems in the world. During ancient education, there were 5 big well-known universities like 

Takshashila, Nalanda, Vallabhi, etc., which focus on the all-round development of students. In 

modern education, there are well known autonomous institutes like IITs and IIMs which are 

famous all around the world. During ancient education, students live away from their parents, 

their education comprises of subjects like physical education, mental education, politics, 

economics, etc. They were shaped in a way that they can live in any condition considering how 

difficult the situation will be? In today’s modern era of big institutes like the Indian Institute of 

Technology (IITs) and Indian Institute of Management (IIMs), everything is changed like the 

living standard of students, curriculum, all-round development. The principle objective of the 

student has been to just achieve its goal and be successful. Only the big institutes like IITs, 

IIMs, and some other private and aided universities have adopted modern methods of learning. 

There is a difference in curriculum, teaching methods, and living standards of students in every 

institute.  

The main purpose of this chapter is to convey what all the things need to adopt in our current 

education system from ancient and also some new trends associated with it. The chapter  is 

mainly categorized into  Ancient education system, including sub-sections such as curriculum, 

method of learning, the aim of education, characteristics of education, educational institutes, 

higher educational institutes, advantages, and disadvantages of the particular education system. 

Ancient education 

During the ancient period, two systems of education were developed, Vedic, and Buddhist. The 

medium of language during the Vedic system was Sanskrit, while those in the Buddhist system 

were pali. During those times the education was of Vedas, Brahmanas, Upnishads, and 

Dharmasutras. From the Rigveda onwards, our ancient education started with the objective of 

developing the students not only in the outer body but also on the inner body. The ancient 

education focused on imparting ethics like humility, truthfulness, discipline, self-reliance, and 

respecting all creations to the students. The education was mostly imparted in ashrams, gurukuls, 

temples, houses. Sometimes pujaris of the temples used to teach students. The education system 

of ancient India has some special features and uniqueness which was not found in any other 

ancient education system of the other countries. The education was mostly given in forests under 

the blue sky, which keeps the student’s mind fresh and alive. During ancient times people used to 

live a simple life and doing their work with devotion and hard work 
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Aim of education 

The main objective of education was to equip the students with a good quality of education. The 

education mostly focused on the enrichment of noble ideals. The objective was gaining the 

mental, physical, and intellectual personality of students, to make the students future-ready and 

survive in any situation  

Characteristics of education 

During the ancient period, the state government and the people did not  

interfere in designing curriculum, payments of fees, regulation of teaching hours. There was a 

strong bonding between teacher and student. Every student was allotted with one teacher and 

more emphasis was given to the student-teacher relationship, each student used to meet teachers 

personally to learn and gain instructions from them. During ancient times, royal families, as well 

as kings of states, used to donate their wealth to improve the education system and quality. The 

syllabus was designed in accordance with the demands of that era. At that time students used to 

leave their houses and went to live with their gurus until their education was completed. During 

the early Vedic period, women’s education was also given more emphasis. The education 

focuses on the physical and mental development of students. The course duration was about 10–

12 years, as there were no books so students used to memorize all things, memory played a 

crucial role during learning. The education was imparted in forests away from cities and peoples 

to give students a pleasant and silent environment of study. 

Curriculum 

Curriculum plays an essential role in the education system. It was dynamic and not static; it was 

made up of different stages. The fundamental goal of building a good curriculum was to develop 

students physically and mentally. The curriculum consists of four Vedas, six vedangas, 

Upnishads, darshanas, Puranas, Tarka Shastra. The six vedangas were Shiksha, Chhandas, 

Vyakarana, Nirukta, Jyotisha, and Kalpawhile the darshanas were Nyaya, Baiseshika, Yoga, 

Vedanta, Sankhya, Mimasa. Algebra, Geometry, and grammar were also given more importance 

at that time. Panini was famous in the domain of grammar at that time. The curriculum of the 

Buddhist system consists of pitakas, Abhidharma, and sutras. Besides this medicine, Vedas were 

also given importance. Hindu learning was a part of Buddhist learning, although more emphasis 

was given to Buddhist learning. Both the systems were going hand in hand at that time. The 

education was totally through orals and debates, and the exams were conducted every year. The 

education system of the ancient period focused on subjects like warfare, military, politics, 

religion. 
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 Methods of learning 

The teachers at that time paid special focus to their students and teach them according to their 

knowledge and skill level. Teaching was basically via orals and debates, and the different 

methods were as follows: 

• At that time books were not there, so students had the habit to learn and memorize all the 

things taught in the class, and teachers also helped them in memorizing. 

• The students used to deep dive into the concepts taught by their teachers and explore new 

methods to learn it. 

• Listening, Contemplation, and concentrated contemplation were some new methods of 

exploring the way of learning. 

• The teachers used the storytelling methods to teach the students. 

• Students used to ask questions about the topics taught by the teachers and these topics 

were discussed and then answered to the students. 

• The education of that time mainly focused on practical knowledge of the topics taught in 

the class. 

• The students got plenty of knowledge through seminars and debates conducted at 

frequent intervals. 

 Educational institutions 

Gurukul was the hometown of teachers where students come after completing their initiation 

ceremony and learn until the completion of their study. The parishads or academies were the 

places of higher learning and education where students learn through discussions and debates. 

Goshti or conferences were the places where the kings of the states used to invite scholars from 

every institute to meet and exchange their views. Ashramas or hermitages were the other 

learning centers where students from various parts of the country used to come and learn from 

saints and sages. Vidyapeeth was the place of spiritual learning founded by great Acharya, Sri 

Shankara in places like Sringeri, Kanchi, Dwarka, and Puri, etc. Agraharas was an institution of 

Brahmins in villages where they used to teach. Viharas were the educational institutions founded 

by Buddhists where the students were taught the subjects related to Buddhism and philosophy. 

 Higher educational institutions 

1. Takshashila or Taxila: Takshashila was the famous center of learning, including religion and 

teaching of Buddhism in ancient times. It was famous for his higher education learning 

comprising of subjects like ancient scriptures, law, medicine, sociology, astronomy, military 

science, and 18 Silpas, etc. The well-known scholars from the university were great grammarian 

Panini, he was an expert in his subject of grammar and published his work on Ashtadhyayi, 

Chanakya who is skilled in statecraft both studied here. Students from Kashi, Kosala, Magadha, 
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and also from different countries flocked into the university despite a long and arduous journey. 

Takshashila was an ancient Indian city currently situated in north-western Pakistan was the well-

known center of learning and has been declared as an archeological site and world heritage by 

the United Nations Educational, Scientific, and Cultural Organization (UNESCO) in 1980. 

2. Nalanda: When Xuan Zang came to Nalanda it was called Nala, which was the center of 

learning in many subjects. The students used to come here from different parts of the country and 

the world to study here. Different subjects were taught, including the Vedas, fine arts, medicine, 

mathematics, and astronomy. Xuan Zang itself became the student of Yogashastra. Nalanda 

which is currently situated in Rajgir, Bihar, India was also declared as a world heritage site by 

UNESCO. The other famous institutes around ancient times were Vallabhi, Vikramshila, Ujjain, 

and Benaras. 

Discussion &Conclusion: 

Considering the  above discussion on the ancient education system we can inferred that 

the ancient education system focuses on the all-round development of students. More emphasis 

was given to practical knowledge rather than theoretical knowledge. The students were not just 

involved in bringing the ranks, but their main focus was on knowledge. Classrooms were built-in 

forests which provide a pleasant study environment to the students. There was no pressure laid 

on students related to studies so that they can learn effectively. The government did not interfere 

with the formation of curriculum, kings at that time helped in the development of education. On 

the other hand we have to note that Women were not admitted to the Gurukuls. There was caste 

discrimination as only Kshatriya was allowed, Eklavya was not given admission to the Gurukul. 

In spite all the lacunas from the ancient education system we can explore existence of  the 

Human Capital formation  practices like Staffing, Ethics and leadership strategies from ancient 

Indian education system. Humility-truthfulness-discipline-self-reliance-respecting all creations to 

the students were distinctive features of ancient education. Students were habitual to simple life 

doing their work with devotion and hard work. Educational practices were trying to the enrich 

students noble ideals. The main objective of education was gaining the mental, physical,  

intellectual personality of students. Ancient education system was believing in strong bonding 

between teacher and student accordingly every student was allotted with one teacher. Syllabus 

were designed as per   the demands of that era and curriculum was dynamic and not static. The 

education was totally through orals and debates. The examinations were conducted every year. 

The teachers focus to their students according to their knowledge and skill level. Listening, 

contemplation, and concentrated contemplation were the methods of learning. The storytelling, 

discussion and question answers after teaching every conept was routine. Not only theoretical but 

practical knowledge based on class learning was insisted. The Parishads- were including 

discussion & debates on learned concepts, Goshti or Conferences-were common which was 

intending to invite scholars from various disciplines. Spiritual learning- was integrated for the 

all-round .development of students. Practical knowledge rather than theoretical knowledge. 
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Student were pursuing Not just the ranks, but knowledge. Pleasant study environment to the 

students was sarcasm of the institutes. No pressure laid on students related to studies, freedom 

and flexibility to choose the study area were the main aspects of learning process. 

Thus the current chapter exhibits ancient education system was too flourished and always 

caring for human capital formation which was directly indirectly  contributing to ancient 

economic development. 
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Introduction : - "Yoga" is indeed a tradition that has been going on since ancient times. 

Since 5000 years ago, this tradition has been enjoyed by the whole of India. First of all, the 

mention of the word yoga is what we find in the sacred Indian Veda Purana such as the 

Rigveda. At that time, this period, which is very important for the practice of yoga on human 

life, in fact, human life was full of happiness, peace and contentment. It would not be 

possible to say that, but with the progress of human beings in this middle age, this art (human 

happiness) also disappeared. The life expectancy of human beings has decreased and now as 

a solution to this same lifestyle, our same tradition seems to be coming into Indian practice 

from abroad. As time/society moved forward, so did the lifestyle, which became faster and 

more busy, the machinery of human life changed and yoga once again came in the need of 

time. Now people have started doing yoga, meditation again, today's generation is going to 

understand this changing history and lifestyle about yoga. 

The practice of yoga has been going on since very ancient times, almost millions of 

years ago, when man (man/ soul) was created, we see that yoga is being practiced for some 

reason or the other, and in ancient times, yoga practice was very widespread and in the 

mythological book Veda Purana, we see that yoga has gained a special importance. There are 

different asana in forests from where the human race seems to be benefiting in some way or 

the other. In mythological times, the saints were living in the Himalayas, in the forests, 

behind where yoga has acquired a unique significance because the saints lived for almost a 

hundred days without eating anything, it is only on the strength of the yoga instrument that 

pure air is found in the mountain ranges / forests. Also, in earlier times, people's lives were 

very high because the environment was clean. The world of today has become very 

complicated. People have started living a busy life and we see that medicines are harmful to 

the body, so we can see that they have a spesific impact on the body. You see that yoga has 

drawn the attention of the world in the intervening period. 21st June is celebrated as World 

Yoga Day. We understand that yoga started in India. The originator of yoga is India. We have 

been seeing different changes in yoga over time. In the meantime, this art was disappearing, 

but over time, it seems to be waking up, we see that yoga has given a solution to many of the 

diseases of human beings, and the person who practises yoga is seen to be enjoying a long 

life, so now the whole world is realizing the importance of this art. People think that this art 

has come to India from other countries but the reality is - Yoga originated in India and we are 

seeing the benefit of yoga education for all. 

The need for yoga in recent times:- Human life is getting very busy so there is no time 

for human beings to pay attention to our body and human beings are very much engrossed in 

their daily activities and we are see less physical activity today sitting on a chair in front of 
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the computer, so obesity in the body is increasing sugar Blood pressure (heart disease) Brain 

diseases it also leads to the control of the mind is no longer there. So even if we practice yoga 

at home for an hour every day, we can live a healthy life and if people who have diseases 

practice yoga strictly on a daily basis, they can get rid of the diseases and reduce the rate of 

the disease. 

 

U.S. Table :- (Sugar Patient) 

SR No. Years Patients(Millions) 

1 1960-1980 3-5  (30 – 50) Lakhs 

2 1980-2000 5-10 (50 – 100 ) Lakhs 

3 2000-2015 10-24 ( 1 Crore  – 2.4 Crore) 

 

The above-mentioned chart is from the UNITED STATES The patients with diabetes 

are found in a very large number in the US because obesity seems to be on the rise there in a 

very big way. 

 

Diet :- In the past, yoga practitioners’ diet was very simple, they used to eat various 

fruits of the forest, tubers, so their body was getting a lot of protein as well as calcium, and 

because of like this eating, you see that there were no body ailments as well as now we see a 

lot of delicious dishes which are very different from the previous ones but these dishes are 

seen to be reducing the life of human beings and inviting diseases in a big way. The yoga 

journey has been going on since very ancient time. If the human does yoga for one to two 

hours every day, then it will help the human being to stay healthy and that’s why, yoga has 

attracted the attention of the whole world. So you can see people becoming aware of yoga. 

Importance of Yoga: Due to yoga, we see that the mental balance of people is getting better 

and the intellectual level is increasing and the memory in the brain is seen to be very sharp, 

the face looks bright, the confidence seems to be increased, So if the modern world is 

practicing yoga for one to two hours every day, then in the coming days there will be of 

peace in the world. 

 

References: -  

1) Krida Dyankosh – Dr. Johnson M. Borges – Diamond Publications 

2) Yogabhashya – Baba Ramdev 

3) Raj Yoga – Porf. Dr. Narayan Shashtri Dravid – Ramakrishna Math 

  

 



461 
 

Skill Enhancement Courses for Undergraduate Degree Programme in 

Chemistry 

 

Dr. S. D. Shirke 

Department of Chemistry, Vivekanand College, Kolhapur (Autonomous) 

sds.orgchem@gmail.com 

 

ABSTRACT 

National Education Policy (NEP) 2020 has given emphasis on over all development of 

students studying at various levels. One of the components in NEP is to provide skill-based 

education to the students through skill-based courses. These courses will make a student as a 

job ready candidate in this competitive world. The set of skills to be provided to students will 

depend on the domain of his study. In the present article we discuss and recommend some skill-

based courses for Chemistry students who are studying at undergraduate level. The courses 

recommended in this article include some of the basic courses and some courses, which demand 

skills of Information Technology (IT). 

---------------------------------------------------------------------------------------------------------------- 

1. Introduction  

University Grants Commission (UGC) has issued guidelines and regulations for 

designing curriculum for undergraduate (UG) and postgraduate programme being offered 

in colleges/Universities across the country. There are various types of courses, which 

include Major courses, Minor courses, Generic/ Open Electives, Skill Enhancement 

Courses, Vocational Skill Courses, Ability Enhancement Courses, courses on Indian 

Knowledge System (IKS) and Value Education Courses. A minimum of 9 credits are 

suggested for a three/four year undergraduate degree programme by UGC for skill 

enhancement courses. These credits can be distributed over the total duration of the 

programme.  

A student pursuing UG programme with Chemistry as a major, need to be provided 

with useful skill related education. The skill education, if provided to students it will 

enhance his employability. The leading institutions in India, which are active in Chemistry 

related research have also prepared some skill education courses. Some the institutions have 

prepared E-contents for the course being offered, which attract course fees. A large number 

of students pursuing their UG programme with Chemistry as a major can be provided with 

skill education as a part of their curriculum as per UGC guidelines. They may also be 

provided with add-on courses in addition to the courses in the curriculum. It will be proper 

to first identify areas, where a graduate student will have job opportunity. After having 

done survey of sectors the following are some of the major industries, institutions where a 

Chemistry graduate student can be placed. 

• Drug Industry 



462 
 

• Beverage Industry 

• Food Industry 

• Pharmaceutical Industries 

• Chemical Industries 

• Agro-based industries 

Dairy Industries 

• Foundries 

• Cosmetic industries 

• Fertilizer industries 

• Polymer / Rubber industries 

• Leather industries 

• Textile industries 

• Sugar industries 

• Pesticide industries 

• Perfume Industries 

• Research and Development institutions/organizations 

• Research Institutions 

• Quality Control Departments in Industries 

• Oil and Gas Companies 

• Paint industries 

• Paper industries 

 

Different roles, positions and posts which are available for the aspiring Chemistry Graduate 

candidates are as below where they can be placed. 

 

• Chemist  

• Lab Assistant  

• Pharmaceutical Sales Executive  

• Chemical Technicians  

• Forensic Assistant Scientists 

• Quality Control Chemists 

• Hazardous Material Management Chemist 

• Analytical Chemists 

• Organic Chemists 

• Junior Research Associates  

• Medical representatives 

• Research Assistants in different Research Institutes 

 

In order to enhance the employability of the Chemistry Graduate candidates, they have 

to be provided with the skill which are required for executing the given role in the targeted 

industry.  In the following list we recommend some of the skill enhancement courses that 

can be integrated with the curriculum while designing in line with NEP 2020. We provide 

a brief information about the recommended courses in the following section. 
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2. Some Non-IT Skill Enhancement Courses 

2.1 Synthetic Organic Chemistry  

 

In pharmaceutical industry, food, agriculture, polymers and materials, dye, perfumes 

cosmetics and similar industries, organic synthesis is very essential part for producing 

the target molecules.  Therefore, a course providing practical knowledge about organic 

synthetic procedure and handling of those chemicals, state of the facilities is the pre 

requirement in these industries. A course in Synthetic Organic Chemistry will provide 

a hands-on experience of how the planning, designing, execution, and analysis are done 

to achieve synthetic goals. A student, if provided such an experience will be able to 

plan, decide and carry out the required organic transformations or chemical processing. 

2.2 Industrial Catalysis  

In any industry the chemical process can be accelerated, if a suitable catalyst is used in 

the reaction. Most of the products produced in the chemical industries are made in 

catalytic processes. A catalyst offers an alternative, energetically favorable mechanism 

to the noncatalytic reaction, which helps processes to be carried out under favorable 

conditions of pressure and temperature. The recommended course will give in depth 

knowledge on theory and hand-on training in industrial catalysis such as catalyst 

synthesis; catalyst characterization; catalytic batch reaction, its analysis and catalytic 

continuous reaction. 

2.3 Quality Control Chemist 

Quality of any product plays a very important role in progress and brad name of the 

manufacturing company. Further chemical products have to meet certain standard as 

mentioned by regularity bodies. Therefore quality control aspect is an essential part to 

ensure the desired quality of the products being manufactured. The role and 

responsibilities of a Quality Control Chemist become crucial in any manufacturing as 

well as in research unit. Quality control of any product can be assured by qualitative 

and quantitative research methods. In any organization quality assurance/control 

Department implements the quality control with the help of team of quality control 

chemists. During such exercise the quality control chemists prepares lists of tests to be 

performed and their sample size. Maintaining raw data and its documentation is very 

essential in this process. A course providing various quality control tests, their protocol, 

methods of documentation will definitely enhance the employability of students. 

2.4 Gas Chromatography-Mass Spectrometry (GC-MS) 

Sophisticated instruments are available in various laboratories and research and 

development organizations useful for the identification and characterization of organic 

compounds, bio-molecules, agricultural fertilizers, industrial gaseous samples as well 

as Impurity profiling, etc. Instrument useful for GCMS has been widely used in the 

market and results obtained using this instrument are accepted globally. If students are 

provided with the knowledge of the GCMS and are given an opportunity to handle the 
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instrument they will have placement in industries/organizations. A course dealing with 

basics to various applications such as reaction monitorization, Headspace Sample 

Analysis, Qualitative and Quantitative analysis will be very useful for students to 

enhance their employability.  

In addition to these whatever sophisticated instruments the institution is having 

a course on handling these instruments may be prepared and the same be offered to the 

students. These courses can be made available to other technicians working in 

industries. The course can also be regarding to mobilize resources. 

2.5 Design of Experiments 

In any industrial, it is not affordable to experiment in a trial-and-error manner, where 

the outcome of the experiment depends on number of factors. Experiments by changing 

one factor at a time will not only increase the cost of experimentation, but also gives no 

idea about setting of levels of various factors. In such cases a scientific approach to 

experimentation is that considers all factors simultaneously. This approach is known as 

Design of Experiments (DoE) DoE provides information about the interaction of factors 

and the way the total system works, something not obtainable through one factor at a 

time experiments. DoE also shows how interconnected factors respond over a wide 

range of values, without requiring the testing of all possible values directly. The course 

will empower students to implement DoE in their work to more efficiently improve 

their processes in all aspects.  

2.6 Intellectual Property Rights 

The Government of India has been giving importance to protection of Intellectual 

Property Rights (IPR) and has directed educational institutions to create awareness 

about IPR among students and research scholars. The Government policy strongly 

encourages researchers in public funded academic and Research and Development 

institutions in IPR creation by linking it with research funding and career progression. 

Also, this decade has been declared as the Decade of Innovations. In accordance with 

national focus, a course on IPR will provide basic understanding of patents for students 

and researchers to enable them to make the best use of the patenting system. Students 

will have knowledge about learn how to seek protection for their inventions, secure 

rights in various jurisdictions and license/ commercialize patents. Students should also 

be given knowledge about types of IPR and importance with regard to national 

economy. They should also be trained in writing patents, publishing patents and filing 

the patents also. 

  

3. Some IT based Skill Enhancement Courses 

3,1 IT Skills for Chemists 

In the era of Information Technology all the students require a minimum 

knowledge of application software along with software in their domain. Students 
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pursuing undergraduate programme with Chemistry as major needs to be trained in a 

word processor, spread sheet applications and presentation software along with basic 

knowledge of any operating system useful in creation of document, saving document 

and retrieving document. Students should also be trained in creating their email account 

and handling the same. Besides this, students have to be trained in some important 

software in Chemistry, useful to understand various concepts in Chemistry.  

 

There are plenty of software available in the market, useful for a students 

studying Chemistry. Out of these we recommend to study open source software to 

enhance skills of the Chemistry students. In the present section we recommend a few 

important software along with their uses. 

3.2 Jmol  

Jmol is an open-source Java viewer for chemical structures and biomolecules in 

three dimensions. Three dimensional models created by using Jmol may be used as a 

teaching tool or for research in chemistry and biochemistry. It is free and open source 

software. There is a standalone application and a development tool kit that can be 

integrated into other Java applications, such as Bioclipse and Taverna. A course on 

Jmol is available on SWAYAM portal, which is administered under the Spoken Tutorial 

project by Indian Institute of Technology, Bombay. Using this software we can perform 

the following.  

• To create and visualize chemical structures in 3D.  

• To render secondary structures of proteins and nucleic acids. 

• View crystal structure and unit cell parameters.  

• It displays structures in various display formats 

• We can change the thickness of bonds, color of atoms and bonds. 

• Rotate and view the molecule from various angles.  

• Displays interatomic distances, bond‐angles, dihedral‐angles, dipoles, 

charges and symbols. 

• Surfaces, atomic and molecular orbitals can be displayed. 

• We can produce animations and create GIF files. 

• Images can be used in print media‐journals/ publications/books.  

• Useful for presentations in classrooms and lectures   

Students can be encouraged to join to this course through the SWAYAM portal. 

If this course is made as a skill enhancement course then credits earned by the 

student can be adopted and shown on the score sheet of the student. 

Alternatively, this software can be taught by the faculty and examination can be 

conducted in college itself. This is a feasible option for both the students as well 

as college. 
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3.3 Molecular Docking using Open-Source Software 

Molecular Docking is an area to learn various types of docking. Molecular 

docking studies are used to determine the interaction of two molecules and to find the 

best orientation of ligand, which would form a complex with overall minimum energy. 

It is a vital tool in structural molecular biology and computer-assisted drug design and 

successful docking methods search high-dimensional spaces effectively and use a 

scoring function that correctly ranks candidate dockings. AutoDock is a suite of free 

open–source software for the computational docking and virtual screening of small 

molecules to macromolecular receptors. The suite currently includes several 

complementary tools. DataWarrior is a desktop chemically intelligent spread-sheet and 

data analysis tool that combines spreadsheet filtering and interactive plotting. The 

website provides downloadable installers for Mac, Windows, and Linux. It comes with 

comprehensive help and there are several introductory videos available. PyMOL is an 

open-source biomolecule viewer that can be used to view proteins and their ligands. It 

can be installed by downloading a compressed file or by using Anaconda.  SMINA is a 

fork of AutoDock Vina. There are many different docking software packages; most 

require familiarity with the command line and defining the binding site can be daunting 

for inexperienced users. 

3.4 ChemDraw and alternatives  

This is not an open source software. It is useful to acquire skills to draw the 

chemical structures. The software is also useful to predict physical and chemical 

properties like bond angles, bond lengths, stereochemistry, polarity, H-NMR, C-13 

NMR and Mass Spectral Data. In literature alternative open source software have been 

suggested. These include ChemistryLab,  MolView, Gnome Chemistry 

Utils, BKchem and JChemPaint. 

3.5 Chemoinformatics and Chemometrics  

Cheminformatics is an emerging scientific discipline in the Chemistry 

discipline that uses computers and informatics techniques to perform various tasks 

using variety and volume of chemical data. This discipline includes collection of 

relevant data, methods of storage of the data, search techniques, retrieval of the data, 

transformation of data, analysis and visualization of the data and other data related 

activities. Basically cheminformatics techniques are   used in the process of drug 

discovery in the pharmaceutical industry. However these techniques are also used in 

number of industries, where chemical data need to be handled. Naturally employer 

would expect Computer and informatics skills in analysing chemical data from the 

candidate seeking job. In a broader sense, this represents a long-perceived gap in the 

chemistry curriculum. Therefore, cheminformatics education is receiving importance 

within the chemical education community.  

Chemometrics techniques are applied to solve descriptive and predictive 

problems in in chemistry. In descriptive applications, properties of chemical systems 

are modelled with the intent of learning the underlying relationships and structure of 
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the system.  In predictive applications, properties of chemical systems are modelled 

with the intent of predicting new properties or behaviour of interest. Chemometric 

techniques are particularly heavily used in analytical chemistry and the development of 

improved chemometric methods of analysis also continues to advance the state of the 

art in analytical instrumentation and methodology. It is an application-driven discipline, 

and thus while the standard chemometric methodologies are very widely used 

industrially, academic groups are dedicated to the continued development of 

chemometric theory, method and application development. RDKit is an open source 

software that can be introduced for Chemometrics. The Chemistry Development Kit 

(CDK) is a scientific, LGPL-ed library for bio- and cheminformatics and computational 

chemistry written in Java. 

4. Conclusion 

 

Institutions while implementing NEP 2020 should keep in mind that the 

curriculum of any programme has to be designed in such a way so as to enhance 

employability of the students. Keeping this in mind in the present article we have made 

an attempt to recommend some courses, which can be integrated in the undergraduate 

programme with Chemistry major. These courses can be put into a basket of skill 

enhancement courses. Students can be given a choice to opt for some of these course. 

We have avoided to recommend the courses, which are commonly being made available 

to the students. Such courses may be related to soil analysis, water analysis, testing of 

adulteration in foods and beverages etc. basically two types of courses are 

recommended. One set of courses does not require knowledge of Information 

Technology while the other set does. Besides the recommended courses there are other 

courses which will help in enhancing employability of students. We hope that the 

recommended course will open doors to other such courses.  
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            Abstract:  

Gillian Slovo’s works has always stood out what might be called political unrest and 

social upheaval. She has earned a tremendous place in the Contemporary British Literature and  

present novel Ten Days is a powerful novel in British Fiction, published in 2016 and inspired by 

her play Riot 2011. It is a political thriller, which is vast and encircling pressure on the lives of 

characters that penetrates significantly accurate picture of London civilian’s life during the riot in 

British society. Her novel plays out political drama that begins inside her character’s heads but 

seep into a variety of British settings. By blending the fact and fiction, she explores how politics, 

power dynamics, social inequalities, corruption, and violence that crafted in the novel skillfully. 

The present research paper endeavors to analyze socio-political issues which predominantly 

figure out in the novel. The novel serves as a lens to underpin the human stories that led to riot 

and its aftermath on the people who play political games during it. Gillian Slovo is a South 

African novelist who is a worldwide famous and acclaimed as an international writer in British 

Literature. Being a daughter of political activists, she skillfully depicts real life story with 

fictional characters through her works. She is emerged as a second to politics due to what she 

comes from political background. In her works, she shows her ability to weave complex 

narratives around social and political issues. The aim of the paper is to understand the concept of 

political thriller and to study the novel Ten Days under the light of politics and its aftermath on 

the lives of London civilians. The conflation of power and politics with riot in London city 

underpins the negative facets of human society through characters which debunks social and 

political anxiety in a disastrous manner. 

 

Key term:  Ten Days, Political thriller, politics, death, race, corruption etc.  

 

--------------------------------------------------------------------------------------------------------------------- 

 

Introduction: 

 The works of South African novelist Gillian Slovo have a life-enhancing effect on her 

readers that makes her global phenomenon. Her work covers major events, political upheavals, 

current affairs, crimes and social concerns. Gillian Slovo is a virago brilliant, prolific British 

writer and playwright has written 13 novels, 2 plays and a memoir. She is a contemporary by her 

personal background of being born and grown up in South Africa. South Africa had caused her a 

considerable amount of pain, so she adopts political edge in her literary works and uses most of 

her insight into human mind with each character and waves into story. She understands the live 
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experience of individual and the present research paper focuses on the study of novel in the light 

of politics which causes amount of pain that shapes their lives. The present novel is the best 

example of political thriller, marked significant period that explores new contemporary social 

issues of nationhood such as crime, power politics, death, corruption, racism, identity crisis, 

inequality etc.   

Political Thriller: 

 The term ‘political thriller’ is emerged as a fairly new form of literature, film or 

television which has come into the 20th century period. It is a thriller set against the backdrop of 

a political power struggles. It mainly deals with conflicts, corruption, terrorism, warfare, political 

engagement and power dynamics etc. It is known as a sub-genre of thriller novels that 

incorporate political element as major part of the plot. In this form, the story revolves around the 

socio-political issues such as crime, political upheavals, death, riot, robbery, family affair etc that 

set against the backdrop governmental institutions. The aim of this genre is to provide 

suspenseful stories with multilayered plots with thought-provoking twists and turns which gives  

tumultuous impact of power politics on civilian’s lives, hopes and fears which gives tense-filled 

experience to the readers. 

 Ten Days is also considered as a rich and ambitious family drama inspired by the 2011 

London riot. It is a political thriller set in an imaginary town Rockham which navigates the tense 

and unveiling political climate during the Riot. The story of the present novel centers of three 

individual characters Cathy Mason, a single white mother and a member of Liaison committee, 

Home Secretary Peter Whiteley and the new Met commissioner Police Joshu Yares. The novel 

opens with Cathy being woken up by the noise of police helicopter flying over for the 

surveillance of Lovelace building. Cathy Mason, a white woman is a heart of the novel. She is 

living with her 14years daughter in a Lovelace estate where she spent whole night with her lover, 

a man called Banji(black) in her own flat in Lovelace Estate, is photographed by a passing police 

helicopter. As she wakes up and sees her lover has gone away without informing her. She drags 

herself from the bed and goes in the balcony. She sees the terrible scene and witnesses the 

incident between local police and Ruben, a black man, another resident of Lovelace estate who 

goes to the community centre in a distressed manner and caught up in police custody. ‘Cathy 

only now noticed- two policemen making straight for Ruben’ (page 4). It is observed by Cathy 

and narrated through her eyes that the police requested him to remove face covering hoodie 

under section 60 of public order. They do know his mental health problem. Local police came at 

Lovelace Estate, a housing society that is being pulled down and doomed for demolition. She 

becomes a witness of Rockham Street between the police and Ruben, mentally ill black man 

unintentionally dies at the hands of police.  The residents of Lovelace are almost black. Banji, a 

black man also present there was trying his best to release Ruben from the police custody but he 

failed and things deepened in a serious way due to racism. The tension arises in London when 

the news spread about the death of Ruben. And as a result, the riot starts after his death that 

spread across the country. “When we went to the police station to ask them what had happened, 

they didn’t offer to seat us’ Ruben’s father continued ‘we can’t say nothing, they told us, except 
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that someone has phoned them to complain about Ruben’s behavior”. (Page53). After knowing 

the news about his death, immediately his grieving family decided to go to police station and 

speak to Commissioner Yares.  They visited the Rockham police station to ask for the reason 

behind his death. But no communication was done from station staff. They waited outside the 

station for many hours. But no one was giving response to them.  Instead of communicating with 

them, they behave rudely and arrogantly. They made a big mistake that the public saw it and 

angered due to police attitude and riot develops. Consequently, a peaceful demonstration turns 

into violent riots due to bad politics of police towards the black community. This is the 

significant incident shows the class ridden and political flaws in the society. Meanwhile, instead 

of protecting society, police were making their career.  

   Things become serious when police didn’t disclose to Ruben’s parents that how exactly 

he dies. Due to this people decided to give justice to Ruben’s family and everything has 

worsened. This demonstration became a riot at Lovelace Estate. This riot forms a background to 

a story that spans unpredictable 10 days and covers the themes such as political intrigue, racism, 

inequality, corruption, broken relationship etc.  As a result, police cars and buses were burned. 

Shops were looted, broken paving stones, petrol bombs, many people were trapped in burning 

premises and became fearful, caught up in the middle of the disturbances, robbery and crime 

scene arson. At that time, Metropolitan Police Commissioner Joshua just promoted to this post 

when the riot begin. He was in charge to handle the situation as well as political drama. 

Apparently, the devious Home secretary has an eye on this post that is trying to get this post and 

taking the advantage of this riot for his own purpose. Thus, the new commissioner was under the 

pressure from both the mayor of London and the Home Secretary who has an affair with his 

personal assistant under the nose of his wife. The Met is forced by Home secretary to resign the 

job over his son’s culprit and to leave his wife for leaking his affair. He was backed by the PM 

against the wish of Home secretary that he was in pressure to handle the riot or resign the job. 

This riot has become a main background for political leaders to fight for their ambitions and ruin 

each other’s career with the help of riot. Apparently, this unforgettable story of a London 

civilian’s riot has changed the social norms and political conditions which make character to 

suffer a lot. After the death of Ruben, Banji became a most wanted man and the new 

commissioner focuses on finding this man who has become a tabloid face of the London riot. 

Cathy suffered a lot in her life due to disappearance of her lover and broken relationship with 

him.  ‘If you don’t tell me everything you know about this man, you will leave me no choice but 

to arrest you on suspicion of conspiracy to commit arson in relation to the throwing of a bottle of 

burning petrol’ (page177). Cathy was struggling with her relationship with Banji who became a 

wanted man by the police for throwing a bottle of burning petrol. Cathy’s normal day became 

disastrous one as she and her daughter Lyndall are arrested by police for inquiry. But they didn’t 

know anything about him and they both frightened because hiding the true identity of her 

daughter Lyndall. She was distressed and lost in a grief. Finally, they came to know the news 

about the death of Banji from the Detective Constable Julius Jibola that he killed himself by 

hanging. There was another death of PC Keith at the hand of mob in Broadwater Farm. 15 
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people were died in police custody due to the power politics. Every corner of the city is blocked 

by the riot and the dark shadows caused by the fire.  ‘Politics was such a cruel game’ (Page 73). 

There was another tension that explodes due to politics. PM’s son Theodore was arrested for 

driving under the influence of alcohol and the suspicion of having possession of drug. The PM 

hands over his son to police because he wanted the country to know that all those who break the 

law and rules including his son for their wrong behavior will be punished. Later he faced 

difficulties in his own life for corruption. He was trying to downgrade his own corruption into 

the Teddy’s business. At the end of the novel another character Anil Chahda who pulled the 

arrest warrant against PM’s son faced such an ignominious end to his career. When he was 

inquired by Joshua Yares, it is proved that he changed the record. It was a great mystery of his 

resignation under the pressure of ruling class. In the end, after one year later, when election 

before ten days ago, the reporter was telling about the last year’s riot was serious to stop onward 

march of the government and PM has proved himself as a strong political leader in times of 

crisis. 

Conclusion: 

 Thus, the novel captures skillfully the political turmoil of riot in London that faces by 

multifaceted characters and mirrors the social and political unrest of that time. These characters 

grapple with unveiling complexities of political turmoil and aggressive riot that probes the 

human struggle and tensions, injustices and social disturbances of that time. In this thriller, the 

death of black man becomes a tactic to play political game during riot at the highest level that 

resulted into harsh criminal activities. The author painstakingly details frustrated and powerless 

community, dynamics of power, corruption, inequality, politicians and broken relationships and 

family rife through her characters which highlights politics of time and its bad consequences on 

the lives of ordinary people in the present novel. The threat of violence also looms largely 

throughout the novel which depicts causes and motivations behind the riot that explores the 

atrocities and political condition of the country. 

 

Bibliography: 

1. Slovo, Gillian. Ten Days Random House, London 2016. Print. 

2. Abraham, M.H. A Glossary of Literary Terms 

3. Horsley, Lee, Twentieth-Century Crime Fiction. Oxford: Oxford University Press, 

2005.Print. 

4. Webster, Roger, Studying Literary Theory: An Introduction, Second Edition, 1990.Print. 

5. Greedy, Paul, Novel Truths: Literature and Truth Commissions, London University 

Press, 2000. Print. 



472 
 

Aegiceras corniculatum L. (Blanco): Potential source of saturated fatty acids 

 
1Priya D. Patil 
1Department of Botany, Vivekanand College, Kolhapur (Autonomous) 

E-mail: ppriya.patil@rediffmail.com /  priya.patil8798@gmail.com 

 

 

ABSTRACT: In present investigation, fatty acids (FAs) were estimated from the leaves of 

Aegiceras corniculatum (L.) Blanco. It was found that in leaves of the species showed more  

saturated FAs than unsaturated FAs. Arachidic acid, Heneicosanoic acid, Myristoleic acid, 

Linolelaidic acid, Linoleic acid and cis-4,7,11,14,17-Eicosapentaenoic acids are major FAs 

present in leaves. The mixture of saturated and unsaturated FAs present in the leaves of A. 

corniculatum suggests that the leaves are rich source of FAs and therefore, it can be used as 

alternative source of FAs in different industries for various purposes.  

 

Keywords: Aegiceras corniculatum, Leaves, Fatty Acids (FAs), Arachidic acid  

 

 

INTRODUCTION:  A fatty acid is a carboxylic acid, often with a long aliphatic tail, either 

saturated or unsaturated. Fatty acids are required in the body for cell membrane function and 

integrity, healthy skin, cholesterol metabolism and prostaglandin production. They are also 

necessary for the function of thyroid and adrenal glands. Fatty acids are used in cosmetics as 

emollients, thickening agents and mixed with glycerin, cleansing agents. They are also used in 

production of soaps, detergents and are a component of some low toxicity pesticides. The most 

common fatty acids are myristic acid (C14:0), palmitic acid (C16:0), stearic acid (C18:0), oleic 

acid (C18:1) and linoleic acid (C18:2) [1]. The present work was carried out on fatty acid 

extraction of the leaves A. corniculatum. Fatty acids are saturated, monounsaturated or 

polyunsaturated.  

Fatty acids are the constituents of all plant cells, where they function as membrane 

components, storage products, metabolites, and as a source of energy [2]. Saturated FAs include 

butyric, capric, myristic, palmitic arachidic acids. Polyunsaturated FAs include linoleic, 

linolenic, Arachidonic acids. Oleic acid is an example of monounsaturated FA. Capric acid 

widely used in perfumes, cosmetics and creams. Myristic acid is used in the food industry as a 

flavoring agent. Both capric and myristic acid are used as raw material for emulsifiers, in 

toiletiries soaps & detergents anionic and nonionic surfactants. Palmitic acid is used in the 

manufacture of pharmaceuticals, cosmetics, lube oils, water proofing and food grade additives. 

Stearic Acid is used widely in cosmetics, candles, rubber industries, lubricants, hardening of 

soaps, shoe & metal polishes. Arachidic acid is used for the production of detergents, 

photographic materials and lubricants. Linolenic acid is an unsaturated FA, considered essential 

to the human diet, which is an important component of natural drying oils such as linseed oil, 

mailto:ppriya.patil@rediffmail.com
mailto:priya.patil8798@gmail.com
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and used in making paints and synthetic resins. For cosmetic products, linoleic acid is the most 

frequently essential FA. It prevents barrier and cornifications disorders, lowers the 

transepidermal water loss and increases skin moistness. Caproic, caprylic and carpric acids have 

similar biological activities. Both caprylic and capric acid have antiviral activity against HIV [3, 

4]. Caprylic acid has also been reported to have antitumour activity in mice [5]. However, fewer 

data are available for the fatty acids of mangroves & sediments in mangrove swamps [6, 7]. The 

present work was attempted to profiling the fatty acids from leaves of Aegiceras corniculatum, 

which shows rich source of saturated fatty acids. These fatty acids are used as various industrial 

as well as pharmaceutical purposes suggesting the potentiality of mangrove species as a 

bioresource.  

MATERIALS AND METHODS: For the extraction of fatty acids, leaves of mangrove 

Aegiceras corniculatum were collected from west coast of Maharashtra (Sindhudurg District). 

Collected fresh leaves were washed and blotted to dry. Then the samples were then subjected to 

extraction in methanol by using Soxhlet Apparatus. To analyze fatty acids from the oil fractions 

by gas chromatography technique, the oil was subjected to transesterification to obtain the fatty 

acid methyl esters. The fatty acid methyl ester fraction was eluted with petroleum ether: diethyl 

ether= 50:50 (v/v), the fractions were redissolved in hexane and subjected to GC analysis. GC-

FID analysis Fatty acid methyl esters were analyzed by GC-FID. A SHIMADZU GC17-A- gas 

chromatograph with flame ionization detector (FID) was used. Fatty acid methyl esters were 

separated on CHROMOPACK WCOT 25mX 0.25 mm ID, 0.2 µm film thickness capillary 

column using temperature programme from 150C/5 min, 40C / min until 2350C and 50 min at 

2350C with the following conditions: Injector temperature 2600C, FID temperature 2600 C and 

carrier gas-Helium. The identification of fatty acids was done by comparison with the methyl 

esters of standard fatty acids.  

RESULTS AND DISCUSSION: The different types of oils possess different properties 

according to their saturated and unsaturated fatty acids. Present investigations showed that leaves 

of A. corniculatum comprises the mixture of saturated and unsaturated FAs with no trans FAs. In 

the leaves, saturated FAs (53.90%) are more than unsaturated. The leaves show presence of 

Arachidic acid, Heneicosanoic acid, Myristoleic acid, Linolelaidic acid, cis-5, 8, 11, 14, 17- 

Eicosapentaenoic acid are in quite higher amount while Caproic acid, Oleic acid and Linolenic 

acid are in least amount (Table-1). Linolenic acid seems to be the major fatty acid, and arachidic 

acid was present in much lower amounts in fresh leaves of some mangroves [8, 9]. But in leaves 

of A. corniculatum, Arachidic acid is found in higher amount (42.30%). Arachidic acid is also 

called eicosanoic acid, is the saturated FA with a 20 carbon chain, which mainly useful in the 

production of soaps, detergents, for making phographic material and also in lubricants. Leaves of 

A. corniculatum also show presence of some important PUFAs like Linolelaidic acid and 

Linoleic acid. PUFAs mostly referred as essential FAs, because humans cannot make these acids 

on their own so it must be obtained from food. Linoelaidic acid is an omega-6 trans fatty acid 

and is a geometric isomer of linoleic acid, it is found in partially hydrogenated vegetable oils. 

Linoleic acid belongs to essential fatty acid that humans and animals must ingest for good health, 
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because the body requires them for various biological processes, but cannot synthesize them 

from other food components [10]. The key function of Linoleic acid is to maintain the integrity 

of the skin. It is an important FA mostly used in cosmetic products. Linoleic acid has become 

increasingly popular in the beauty products industry because of its beneficial properties on the 

skin. Linoleic acid is anti-inflammatory, acne reductive, and moisture retentive properties when 

applied topically on the skin [11, 12]. Thus, in the leaves of A. corniculatum showed abundant 

amount of saturated FAs. Saturated oils are more stable and do not become rancid as quickly as 

unsaturated oils.  

Sr. No. Name of the Test FAs in Leaves of  

A. corniculatum 

1. Caproic acid methyl ester (C 6:0) 0.10% 

2. Arachidic acid methyl ester (C 20:0) 42.30% 

3. Heneicosanoic acid methyl ester (C 21:0) 11.50% 

4. Total of Fatty Acids : Saturated 53.90% 

5. Myristoleic acid methyl ester (C 14:1) 17.50% 

6. Oleic acid methyl ester (C 18:1n9c) 0.80% 

7. Total of Fatty Acids : Monounsaturated 18.30% 

8. Linolelaidic acid methyl ester (C 18:2n6t) 7.80% 

9. Linoleic acid methyl ester (C 18:2n6c) 4.30% 

10. Cis-5,8,11,14,17-Eicosapentaenoic acid 

methyl ester (C 20:5n3) 

15.60% 

11. Total of Fatty Acids : Polyunsaturated 27.70% 

12. Total of Trans Fat -- 

Table 1: Fatty acids of leaves of A. corniculatum 

 Rich source of different fatty acids are oils like sunflower, safflower, coconut, 

linseed, cottonseed, palm oil, olive oil etc. FAs of standard oils compared with the FAs in leaves 

of A. corniculatum, the leaves showed highest amount in all except coconut oil, (Table-2) [13]. 

So, the present investigation clearly provides the baseline idea that justifies the use of leaves of 

A. corniculatum as a rich source of saturated fatty acids.  

Sr. No. Name of the 

oil  

Saturated 

(%) 

Monounsaturated 

(%) 

 

Polyunsaturated 

(%) 

 

Trans Fat 

(%) 

 

1. Coconut oil 85.2 6.6 1.7 0 

 

2. Palm oil 45.3 41.6 8.3 0 

3. Cottonseed oil 25.5 21.3 48.1 0 

4. Olive oil 14 69.7 11.2 0 

5. Rapeseed oil 5.3 64.3 24.8 0 

6. Leaves of A. 

corniculatum 

53.90 18.30 27.70 0 
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Table 2: Saturated Fatty Acids of Standard oils in comparison with leaves of A. 

corniculatum 

 

CONCLUSION: The role of fatty acids in our body is significant, which determines and 

regulates proper body functions. FAs extracted from leaves of A. corniculatum have a great 

commercial value. The mixture of saturated and unsaturated FAs present in the leaves of A. 

corniculatum suggests potentiality of species, which provides alternative source of saturated FAs 

for various industries like soaps, detergents, cosmetics etc.  
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Abstract: The system aims the maintenance and management of the different Hotels are 

available in the different parts of the world. This paper designs the Hotel Management 

System, the overall task of system development is to make the office staff can quickly and 

easily complete the hotel guest room management task. Hotel management helps you 

manage booking guest and agents. The system provides the information regarding the 

different hotels that are available and their status specifies to availability. The guest is 

scheduled information of the availability of the units they have requested the time. The 

guests can visit the site and register themselves with the essential information that is 

expected by the system. Each registered guest can raise a request for the unit booking. The 

Guests are scheduled with the info of the availability of the units for they have requested 

the time. For database connection we are using JDBC (Java Database Connectivity). 

 

Keywords: Hotel management, System Modeling, Requirementsanalysis. 

 

--------------------------------------------------------------------------------------------------------------------- 

 

1. Introduction 

Hotel management project provides room booking, Staff management and other needed 

hotel management features. The entire project has been established keeping in view of the 

distributed client server computing technology in mind. We arecreating a desktop 

application using java it is a hotel management system application. Hotel industry is facing 

the increasingly fierce competitive environment, on the other hand the traditional hotel industry 

is difficult to get is rid of low price, low occupancy rate and low profit. The Hotel 

Management System project is a desktop application that allows a hotel manager to 

manage all hotel operations online. This system is incredibly adjustable and convenient 

because of the interactive GUI and the ability to manage numerous hotel bookings and 

rooms. A Hotel System Java is created using the Java programming language and the Net 

Beans IDE, and it uses a SQL database as its back-end to keep records available for 

future use. This is a straightforward yet complete hotel management system. This system 

finishes all of the tasks that a hotel software program must complete. 
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2. The Requirements Analysis of System Functional 

Hotel management system mainly used in the hotel daily information set, entry and 

question at the same time in between customer writers, administrator’s owner set up an 

interactive platform for a visit. Hotel management major functionalist are customer 

Information, rooms, food, other items, check out and payment. 

 

3. Hotel Management System Java 

A hotel management system is a collection of hotel software applications that keep things 

running efficiently. Accounting software, customer relationship management (CRM) 

software,and a confusing assortment of industry-specific software are allavailable. 

 

4. Business Requirements Analysis 

Room booking ability can handle customer bookings by various means, such as phone 

book, online bookings, and reservations at the front desk. Rooms of the hotel have different 

grades, and require the system to be able to classify the room management, and according 

to book different types of rooms tooffer available prices, booking discount timing function 

settings such as lowest price, easy to fit individual traveller and collection reservations. 

Goal: To make a responsive, easy to operate, fast and efficient recovery of information 

as per the user's convenience. To provide all information about Rare Material to User and 

Maintain payments of supplier and buyer. To provide comfort in the maintenance of 

different types of Raw Material Requirement. To make a database that is consistent and 

secure. To provide correct, whole, ongoing information. To develop a well-organized 

information storage system. To make good documentation so as to facilitate imaginable 

future enhancements. 

The hotel information management need-The hotel management include the following 

functional requirements such as personal information related to maintenance counter, 

management and business information analysis. 

 

The key features are required in this system are, Room category, Room, Facility, Room 

Facility, Guest,Booking, Search, Report. 

 

Room Category: Rooms are categorized into their respective infrastructure and number of 

portion that divide the room. 

Room: This shows the number of rooms available in thehotels. 

Facility: It is the feature that shows the facilities providingby the hotels. 

Room Facility: This shows the providence of room facility such as rooms that are 

contains additional features. 

Guest: This shows the data of guest customers. 

Booking: This shows the both online and offline booking ofthe customers and guests. 

Search: This is provided the search options of the system that can search any 
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connected information of the system. 

Report: it shows the reports in different fields of the system. 

 

5. Importance of Hotel Management System in Java 

The hotel sector, sometimes known as the people’s industry, is currently experiencing a 

qualified and knowledgeable people shortage. More than lakhs of workers are expected to 

be wanted in this industry during the next five years, according to projections. Based on 

this hypothesis it can be decided that the chances of landing a reputable position in this 

industry are extremely high. 

The objectives of hotel management system, 

A front-office system for a hotel, motel, or resorts main goal is to increase income, 

streamline operations, and remove human labour. The scope of hotel management system-

The Hotelmanagement is one of the extremely job oriented field. it coversa wide range of 

services with food service, accommodation andcatering. The main job fields in the 

hospitality sector include Hotels, resorts, fast food chains, restaurants, etc. 

 

The System Requirements for Hotel Management System 

Hardware Requirements, Multi-core – 1.8 GHz processor orbetter.,4GB RAM., Windows 

7, 8, 8.1, 10, or 11. 

80 GB hard drive or more 160 GB highly recommend Mouse. Monitor with 1024 X 768 

resolution or advanced. Windows compatible printer (laser printer recommended) Gigabit 

Ethernet port and router for networking computers. 

The future scope of hotel management, 

This sector is expected to grow extremely, roughly 7.5% of our GDP by 2025. Today, 

Hotel Management is not onlylimited to hotels but has gone a long way to catering, clubs, 

food and beverage industry, resorts, airlines, cruise and many more. 

 

7. Database Access Technology 

This system can combine uses Java JDBC technology achieve connection of Java with 

MySQL. DBC (Java Data Base Connectivity Java database connectivity is a Java API for 

executing SQL statements, and can provide unified access to multiple relational databases, 

which consists of a set of classesand interfaces printed in the Java language. JDBC 

provides a standard API for database developers, can build more advanced tools and 

interfaces according to it that enables database developers to use pure Java API to write 

database applications. JDBC structures include a connection to the database, send a 

statement of the operational database and process the results. Java has a sturdy, safe, easy 

to use, easy to understand and can be automatically downloaded from the network 

properties, it is an outstanding language in writing database applications. All you need is 

Java application and the method of dialogue between different databases and JDBC is a 

mechanism for this purpose. JDBC extends the functionality of Java. This is called a 



479 

 

client/server configuration, in which users’ computers is clients, provides database’s 

computer is a server. In a three-tier model, the command is sent to the service’s middle-

tier, and then it sends SQL statements to the database. Database process SQL statements 

and the results are sent back to the middle tier,middle tier and then sent the results back to 

the user. 

 

8. Principle of Database Design 

Hotel management information’s main task is to manage the needs of information 

obtained through large amounts of data, which must store and manage large amounts of 

data. Therefore, establish a good data structures and databases can make the whole system 

be quickly, easily, and accurately to manage the data you need is one of the main 

indicators to measure a hotel management information system development work well or 

bad. A good data structure and database should fully reflect the evolving situation, fully 

meet regulatory requirements at all levels of the Organization, should also make 

subsequent systems development work convenient, fast, overhead is smalland comfort of 

maintenance. 

Operator set up module: This module is used to succeed the hotel operator information, 

add new operator, edit existing operator information, and delete operative information 

functions. 

 

9. Conclusion 

From a proper analysis of positive points and constraints on the component, it can be 

safely concluded that the project is a highly efficient GUI based component. This desktop 

application is working properly and meeting to all user requirements. This component can 

be easily worked in many other systems. The system should also serve as a important kit to 

improving the efficiency in hotel management system. 
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