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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 | 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




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.




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.
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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.
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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




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’is 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

15




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
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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.

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.
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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 1032 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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Echoes of Despair: Dasi and the Unforgiving Realities of Society in
R.K. Narayan’s Dasi the Bridegroom
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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 lyer 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.

39




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.

40




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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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
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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/mi,
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 ul plant extract with
various concentrations same procedure was carried out for standard antibiotics Streptomycin and
Cephalotoxin (25 pg/ml) used for this activity. The plates were then incubated at 37°C 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 1],

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 pg/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
Sr. | Name of Zone of Inhibition (mm)
No. | Species 100% 50% 25% 12.50%
1 Bridelia scandens 7.533+£0.058 | 6.467+0.153 | 6.500+0.100 | 4.600+0.100
Streptomycin  +ve | 14.553+0.006
Bacillus cereus | control
Cephalotoxin  +ve | 7.560+0.010
control
2 | Proteus Bridelia scandens | 12.500+0.100 | 6.400+0.100 | 5.367+0.153 | 5.500+0.100
vulgaris Streptomycin  +ve | 13.550+0.010
control
Cephalotoxin  +ve | 42.553+0.06
control
3 | Salmonella Bridelia scandens | 9.533+0.058 | 5.500+0.100 | 5.500+0.100 | 2.500+0.100
typhi Streptomycin  +ve | 9.553+0.006
control
Cephalotoxin  +ve | 25.560+0.010
control
4 | Staphylococcus | Bridelia scandens | 4.533+0.058 | 3.50+0.058 | 3.500+0.100 | 3.320+0.57

aureus

Streptomycin  +ve | 22.540+0.010
control
Cephalotoxin  +ve | 38.550+0.010
control

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.
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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.

Treatment EC (mS cm™) | 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

Table No: 3 Effect of Mucilage extract coating on Grape berries stored at refrigerator.

Treatment EC (mS cm™) | 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

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
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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

Sr. | Concentration Continue extract I | i
No

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.
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1 | Negative control 68.18

2 | Posiive control 55.25
Brideliascandens(fruits)

1 |0.50% 75.93 56.84 83.86 80.41

2 1% 70.44 69.07 81.41 81.52
Aegle marmelos(leaves)

1 |0.50% 83.19 86.49 92.49 86.32

2 | 1% 89.93 63.39 85.46 81.03

I-Pre, 11-Post and I11- 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

NC PC 0.5% Treatment 1% Treatment

Contine Contine

extract I I Il | extract || I Il
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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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

I-Pre, 11-Post and 111- 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 | Types of Abberent | NC | PC | 0.5% 1%
No | cells
Bridelia scandens
Continu | | ] Il Continue | | I Il
e extract extract
1 No of cells with (PA) | 8 25 |18 21 19 17 16 14 13 10
2 | Plof 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 | PlofCA 66.66 41.66 |25 - 58.33 50 83.33 | 75
5 | (PAXCA) 13 |42 |27 34 34 36 37 26 21 19
6 | Plof (PA£x 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 | Plof PA 47.05 35.29 |41.17 |94.11 | 70.58 7058 | - 58.82
3 | No of cells with (CA) |5 17 |12 9 5 8 5 6 13 0
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Pl 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
Pl of (PA+ CA) 42.82 46.27 | 60.41 | 31.27 | 81.60 80.21 | 6.89 |90.10
I-Pre, 11-Post and IllI- Simultaneous treatments, PI- Percent inhibition, PA-Physiological

aberrations, CA- Clastogenic aberrations, Pl=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 ¢ — 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 vyield 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 pg/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 pg/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 (331x10-4
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 Micronutrient with | Concentration of | Radial myecelial
no. | Carbendazim (8%) micronutrient (ug/ml) growth in mm
0.1 9.00
1 Zinc 0.5 10.33
1 12.33
2 Manganese 0.1 9.67

60




0.5 9.33
1 8.67
0.1 9.33
3 Boron 0.5 10.00
1 11.67
0.1 9.00
4 Iron 05 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)
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Table 2:- Synergistic effect of micronutrients on the development of carbendazim
resistance in Phyllosticta zingiberi. ( In vivo)

Sr.. | Micronutrient  with Concentration of micronutrient (ug/ml) Percentage
No. | Carbendazim (8%) of infection
0.1 0
1 Zinc 0.5 1
1 1
0.1 0
2 Manganese 0.5 0
1 0
0.1 0
3 Boron 0.5 0
1 1
4 Iron 0.1 0
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Fig. 2:- Synergistic effect of micronutrients on the development of carbendazim
resistance in Phyllosticta zingiberi. (In vivo)
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Table 3:- Percentage control efficacy (PCE) of micronutrient mixture in controlling the
Phyllosticta zingiberi. (In vitro and In vivo)

Sr. | Micronutrient with | Concentration of PCE in vitro PCE in vivo
No. | Carbendazim (8%) micronutrient (ug/ml)
0.1 90 100
1 Zinc 0.5 88.52 99
1 86.3 99
0.1 89.25 100
2 Mangnese 0.5 89.63 100
1 90.36 100
0.1 89.63 100
3 Boron 0.5 88.88 100
1 87.03 99
0.1 90 100
4 Iron 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 (RNA1), 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 pg/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.

Linear growth of sensitive isolate
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Graphl. 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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Linear growth of sensitive isolate
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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.

Linear growth of sensitive isolate
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Graph 3: Effect of Different Phosphate sources on the linear growth (mm) of
Fusarium udum sensitive isolate on Czapek Dox agar.
Sulphate nutrition
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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.

Linear growth of sensitive isolate
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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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Linear growth of sensitive isolate
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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.

Linear growth of sensitive isolate
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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.

Linear growth of sensitive isolate
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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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Morphological, structural and Physico-chemical properties of starch
extracted from Banana pseudo stem: A Novel Starch

Priya D. Patil, Dr. Annapurna Alvikar
Department of Botany, Vivekanand College, Kolhapur (Autonomous)

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
9/100g. According to SEM measurements, banana pseudo-stem starch had smooth surfaces and
uniform, elongated, circular ridges between 15 to 65 pum 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 x 100

CONFIRMATION OF STARCH:
Starch- 12KI 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% 12K1 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™.

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 x
10™* MPa, 25 mA) for 30 s. Then, the coated samples were put into the SEM chamber and
scanning electron micrographs were taken at 500 x 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 °C 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-12KI
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™ (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}(Fig. 3). The study was confirmed the observed spectra by
FT-IR spectroscopy of starch sample. The peaks at 3389.77 cm™, 2925.67 cm™ 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, related to the amorphous component (Van et al., 1995)
and that obtained at 1016.60 cm™ 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™. The band
at 1,080 cm™ in isolated starch was associated with the amorphous structures of starch. The
bands at 928~8 cm™* were attributed to D-glucopyranosy! ring vibrational modes and 766 + 10
cm™ were attributed to D-glucopyranosyl ring stretching. The isolated starch was slightly less
ordered in the external region of the granule.
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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 (Chavez-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 15-65um 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 um) (Tan et .al, 2017), wheat starch (2-20 um) (Wei et .al, 2017) and
sorghum starch (4-35 um) (Zhu, 2014).

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 starcn:

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

1.02 1.26 0.37 2.47

Table 1: Physico-chemical properties of isolated starch

Amylose Amylopectin  Starch

variety (¢/100g) (g/100g) (%)

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.

80



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9370678/table/polymers-14-03092-t001/

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
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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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Tablel Composition of essential oil from leaves, stem and seeds of C.iripa

Sr.No. [ Compounds Rf-value | Leaves | Stem Seed
I Terpene and 0.58 ++ ++ -
Phenyl propane 0.75 +++ +++ +++
1. Thymol 0.24 - +++ +
2. Muyristicin 0.92 - + ++
3. Borneol
4. Anethole
I Sesquiterpens 0.53 - - ++
1. Polyines 0.93 ++ - -
2. Azulene 0.99 +++ +++ ++
3. THC,
farnesene
Il Benzoins 0.11 +++ +++ +++
1. Benzoic
acid
cinnamic
acid
v Balms 0.81 - + -
1. Cinnamoyl
benzoate
caumaroyl
benzoyl
VvV Monoterpene 0.69 +++ - -
1. Linalyl
acetate
- =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.
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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 NacCl) 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 p moles of MDA g 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 Treatments | control | SA PUT GABA BF
parts NaCl (mM)
0 414 2.48 3.56 3.00 3.22
' (-40.10) | (-14.01) | (-27.54) (-2.22)
Leaves 50 248 1.50 2.00 1.80 2.44
(-39.52) | (-19.35) | (-27.42) (-1.61)
1.32 3.14 2.00 2.82
1 .
00 360 (-63.33) | (-12.78) | (-44.44) (-21.67)
0.78 1.28 0.90 1.04
Stem ) 0 200} 61.00) |(-36.00) |(-55.00) (-8.00)
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0.34 0.86 0.62 0.64
50 058 (-41.38) | (+48.28) | (+6.90) (+10.34)
0.78 0.94 0.72 0.84
100 134 1 a179) | (29.85) | (46.27) | (-37.31)

Each value is mean of three determinations.
Each value is expressed as i mole MDA g fresh tissue.
Values in parenthesis indicate percent increase (+) or decrease (-) over the control.

120.00 - Leaves
s 100.00
S= 80.00 m control
== SA
g 60.00 u
$ S 40.00 = PUT
X
5 0.00 “EF
50 100
NaCl (mM)
160.00 - Stem
IS 140.00 -
® ~ 120.00 - = control
2% 100.00 -
SE  80.00 - = SA
S 60.00 - .
o 40,00 - PUT
& 2000 - GABA
- 0.00 1 m BF
50 100
NaCl (mM)

Fig 1. Effect of foliar application of plant growth regulators on Lipid peroxidation in

the leaves and stem of A. gangeticus L. grown under NacCl 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 NacCl 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 H.O> 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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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 I, 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 CO;
(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 osmaotic 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 a-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 ARVS.
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 (1IAA), 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 (SAPSs) 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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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
valuel®l. 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!'*l. 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 Indial®l. 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,
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bloody stool, hematuria, and heavy menstruation!!!61!7] 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!!.

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 545 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 chemicall!?!,

Result and Discussion
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Table 1. Phytocomponents identified in ethanolic leaf extract of Amaranth
cruentus by LCMS

IS\II;') Name Formula Mass RT Properties
P CsH7 N
1. | Aminobenzoic 0 137.048 | 1.061 | e Gastrointestinal tract
acid ?
S Cis His
2. | Pentoxifylline 278.138 | 2.8435 | @ Breast Cancer
N4 O3
H
3. | Phyllanthin 824 1418235 | 15.961 | @ Liver cancer
6
Co H e Antimalarial hits,
4. | Primaquine leo ?11259.169 | 6.467 | e Breast
’ adenocarcinoma
e Human breast cancer,
. : Cas Hsg ;
5. | Simvastatin 0 418.272 | 16.693 | @ Hypercholesterolemic,
5
e Hypertensive Patients
. Ca0 Has e Prostatic Hyperplasia
. | T 1 408.1722 | 18.021
6 amsulosin N, Os S 08.17 8.0 Therapy
e Ho F e (olorectal Cancer,
g Ho
7. | Tegafur N» Os 200.06 18.937 o Gastric Cancer Cell
Apoptosis
H
8. | Trichodermin gz *1292.169 | 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!l. Pentoxifylline showing Breast Cancer activity®. Phyllanthin exhibits
Liver cancer*¥. Primaquine activity against antimalarial hits, Breast adenocarcinomal.
Simvastatin show Human breast cancer, Hypercholesterolemic, Hypertensive Patients/2Il .
Tamsulosin used in Prostatic Hyperplasia Therapy [.Tegafur showing activity against
Colorectal Cancer, Gastric Cancer Cell Apoptosisi*®*3l. Trichodermin show antimicrobial
activity!*l,

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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The Impact of social media on Interpersonal Relationships:
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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
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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
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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 96" 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. 1.) is computed by using the following formula as described
in Equation 1 (Duarah I. et al., 2011)

Germination indeX =n/d ..o 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 96 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 0.5 1.1 1.95 1.95 1.95
index
Plant  height 26.07+ 29.42+0. 31.38+ 32.88=0. 29.11+0.
(cm) 0.78 53 0.67 51 38
Length of the 6.0£0.2 9.5+0.85 8.5+0.5 8.8+0.16 8.6+0.31
pod (cm) 4 3
Percent 100 100 0 0 0
disease
Incidence
(PDI)
Dry wt. of 1.02+0. 2.04+0.3 2.79+0. 3.53+0.8 2.65+0.3
plant (gm) 46 1 42 4 2
Yield parameters
Number  of 9.1+0.7 15.2+0.7 22.7+0. 28.6+0.4 20.6+0.7
pods /plant 1 8 42 7 3
Number  of 5.8+0.6 10.2+0.7 11.3+0. 11.8+0.2 11.1+0.8
seeds /pod 2 8 16 4 2
Number  of 52.78+ 167.20+0 237.3+ 246.24+ 228.66+0
seeds /plant 0.41 .53 0.52 0.17 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 ¢) 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% vyield 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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Cultivation And Phytonutrient Analysis Of Spirulina platensis And
Development Of Prebiotics

Ms.Nikita R. Jadhav
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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 Co. 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 CO. 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 25-30°C 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 1IN 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-
30°C 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 (ug/ml) = 16.72 X A665.2-9.16 X A652.2...... 1)
Chlorophyll b (ug/ml) = 34.09 x A652.4-15.28 XA665.2...... )
Total carotenoids (ng/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 x 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, 509
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, | Spirulina 1gm
sugar, Dark chocolate
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
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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 0.51pg/ml, and
chlorophyll-b was estimated as 0.49 pg/ml. Total Carotenoids in Spirulina platensis was found 0.2
png/ml and phycocyanin was found 0.46 mg/ml. The concentration of pigments, such as
Chlorophyll-a 2.27ug/l, Chlorophyll-b 1.51pg/ml, carotenoids 0.17ug/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-

Nutrients Control candy Fortified candy

Protein % 48.18 54.25

Total Fat % 24.83 24.99

Carbohydrate % 14 15.30
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.
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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 mt? 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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LOCATION MAP OF THE STUDY AREA
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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

ir.N State District Touris Percentage
1 Maharashtra [Kolhapur 45 34.35

2 Maharashtra Sangli 32 24.42

3 Maharashtra Satara (10 7.63

4 Maharashtra Pune 12 0.16

5 Maharashtra Mumbai |05 3.81

6 Karnataka Begavi [20 3.22

7 Karnataka |Dharwad (07 15.26
Total 131 100

Source- Field Work

from Different Part of India
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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

Purpose

m Religious

-\ m Educational

= Entertainment
® With Friends

Other

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
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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
60
50 +
. 40
5 30
IS :
20
10 - .. l
N 3
Unemployed/ Income Below 10000-15000 15000-20000 More than 20000
House maker 10000
Income

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
120 v
100 +
o 80 1]
5 60 7
3 Z
l_ 40 | g ;‘
0
Transport and Lodging Food/ Meal Sanitation Other
communication Facility
Problems

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.

REFERENCES:

Gazetter of Kolhapur District.

Gharpure Vitthal (2001): Geography of Tourism, Pimpalapure and Co. Publication, Nagpur.

Pravin R. Talekar Dr. M. B. Potdar (2011): Religious Tourism in Kolhapur District: A
Geographical Analysis, Lokavishkar Vol-1, No. Il Interdisciplinary Research Institute,
Kolhapur

Patil M. A., Gophane B.N. (2012): Tourism, and Women Empowerment: A Study of Solapur
District, M.B.P., Sanshodhan Patrika, Vol -XXXIX(1), Jan -July 2012 PP46 -49.

R. M. Kendre (2012): A Geographical Study of Shri Manudevi Religious and Natural Tourist

Centre in Jalgaon District. Maharashtra, Bhugolshatra Parishad, Pune’s 29 th National
Conference — Sovineer.ISBN:978 -93-81354-40-7, PP 02-06.

Jagdale. U. G. and Dushing A. G. (2012): A Geographical Study of Tourist Centers in Junnar
Tahsil —~With special reference to Ozar. Maharashtra, Bhugolshatra Parishad, Pune’s

29th National Conference — Sovineer.,ISBN:978 -93-81354-40-7, PP07-10.

Majalekar. K. H., Mane S.S. and Ubale G. S. (2013): A Geographical Study of Religious Tourist
Centers in Hatkanagle Tahsil., International Journal of Advance and Applied Research
(IJAAR), Sovineer.ISSN:2347-7075, Vol- 1,

S.J.Steenbruggen. (2016). Tourism Geography: Emerging Trends and Initiatives to Support
Tourism in Morocco. Journal of Tourism & Hospitality, 5(3).

Bao, J. (2002). Tourism geography as the subject of doctoral dissertations in China, 1989-2000.
Tourism Geographies, 4(2), 148-152

Shaw, G. and Williams, A.M. (2002). Critical Issues in Tourism: A Geographical Perspectives,
2nd ed., 371 pp. Blackwell: Oxford.

Williams, S., & Lew, A. A. (2014). Tourism geography: Critical understandings of place, space
and experience. Rout ledge

166




HEHATE! IRETAS Her=art faegdie Arauar=ar ggdi=T ™.

FIFET TE. qree, 7. ST @
YT ITEATIeh

foeehTE ietst, hiceT (FRI)
yogitacom05@gmail.com

TR <~
AT e SterTd FRfiear Jerram e (i gidr sretmeier e 8 Tarid=n o TR 99 s d
ATAAT HATe FHel AT BhedHos IMEL AT e ATl Wigd T AT Bl 0T AT AT T G5

fmfor gram.
SR T ST ST ST 0 F HOAT SFaI J [deedTe YRR hidl Asel =T FAXATH

F HATERAF AT AEE! Alhie (Hae FE AT Foll [eare Arewar=ar I Tgdt HeRdTicrh g
T ST, o1 Ggal fohel Tieh AT STV o Far=Arell faeane 3 AEdrd & SFIe Tad e
SfErdeT ST S Al SIFA A HATed & g ATl 007 et SAlhimed Spt o) et 3. QT
AT ST ST HISUIR ATENd. TR BIOTRT <8Td &1 STTideh &ladiel g ST€l Ush Hecar= foaue
TR AT T FaieRoTHe Ffidt o= e fnft wiosr e e wohd ). wafaweme g

TGO T HEcdTe HOT ST, FeUE {00 ATRHE Fe=aret A feedre Attt S sl
TSt FEUTST TEAT=AT SISl el Uehell STOTR AT o TS JTgwidl SO el AT AT AR <37 g oo

% ““Taee AR g,

STEATEAT (-
HURETEAT Hfe SfiemT FRear SerEn Fewn i giar e e 81 TanidrEr o TR S S
ATAAT HTE FroRT TSR FheaTIes X AT T AT Figd X T B q07 AWos Ao w1 FHwfor

BT, ded AT, TSI SUCTodl o el Sare STehu0r o5 e AFHEAT WHETS d1g
AT AR, TS ATEcAT ARHGITUSR 3 T FHI0T % AR, e HHI0T SO el S b
FEAL. ) FAEY FEU Q) HAET FE

ST el SATET HuAre RIS Yok YeUd AT, 6 el W Sl YgNr o @refier T geardt wee
FH=ATes FHTOT AT, STTIaedT e T Tl shetell el SHHT SHIUATEIST ST SHHaLdl Wi 3T,

167



mailto:yogitacom05@gmail.com

I TR FHI Tk F&EA dl TR AT Tgd =l ATAST ShedT ST ATET. HROT AT Ygdid H-ET AT ETdeh

AT, Fa=Tel FTCAT FOATATS THTTCH TG T [T FLUTe TS WIed 3R, ATE el Foarei
UG AR ARAT & ATl qHalotre A 52k 9Tos U0 3eiid FerAral A1 uarral =l

ST O AT AT Ufshi=n Heg STcuar= /S 3R, FHoAre! foedre AEuar=n e Tgdl 3TTed.
I el FecdT=al TEdt QeI 3Ted SH 3 $Hue @d qaR 0, Mg T 0T, JelHdr o,
TSR 178 IR 0, TS SRea T o

Hied M For Fer=arel o=l o= AT SeTo Fiiel O sher=dTel GUT=al I §I3UIR ATEd. 3o
FAAWE AT TS, A= 35, FTpAal Fell, The A~ @l GHER Blal, @ HRSAT
FAAWE FTG, WA, 91q , FIIS T ST GHICRT BT, ST I Foll § S Staet e
T FHAU RS FA=ATE faeeTe Atevarear §qul S, SR ST SeieuaTel SHIT SHHT T, HerRll e,
AT B0 AT, TSIk Tesdd! ool Squ 18ISt STq0r T areft et et stfaean wiesd, weuee
AT TUTeAT TR 2TSa Uifest, I e $hapd | odT el Iel aTRedT qTfesid, aTRT ST $eht Uarstt
TR AT T-T A S Fqd A Bell uifest, Wiiesd Sodl, deedl Tl Judl Idid, TISHN e
SATHAT AT ST 34k el AT BielT AT,

TATEOTTET BT T &1 SITfeh SR aga e 3THT Ueh Hecare foea 31T, Taiewor iy foshme amer
2R%3 Tt et fa SIFRT A AcTe SEat TaHed 39 HT=T shel B0 o6l, ATRT HciedT TaTeRoTHEd et
Fomr= i Rt i @rer € Sk AT, TEfeRuIT=T <gTETeT SET € U HecdTs T ST,

IJIT—
¢) Far faceare #eft ETe TeEd fRdt AR ST STRA 7 OSTEEW F SN ASeiedide
anferef=t STpelt fmfor s,
R) Fa=rE facrare A G T AT SEAUT=T GHE S FET S0
3) Uk aq e T 3T AT GHATHR AT Il € ATt crearRtd deeet,
¥) FE=reh A feaTe A Rt T ST A i ST AT F e B0 g I
THTOTT T FHT S8
qIrar —
?) Tf FIeTR IETAA AT FO IR THAW ISR VRS FEHATS AT AT ST
FAOITEIE] TS el
R) Ferareidiar quf spEatar AT HO TR THAH TS wo FIAET TATH 0T T BN,

168




e HEUSAT :-

37) mifEerer dehetT —
FeHaTe! TRERTdIeT et faerare #Im R Araelt SITd 2 forwdt sty soarehiar werarel aferdier
%o FZAMT TeeT U Tod: TR heled] TGN AT SAMT Ao FZATI leh sher=arell fleae
YN ATEAT, S o ol FHell AT HLaTd I, US HEMTES! Ad I, FeRl IASITER o foedt o e
T STgier T Bl el SR (=) T o ehdl carel Al haTd 1, aree foweft @ e
O JHT HIfSdT ehierd ohatl.

arfeeer farsywor -
HFIGAGN HHTAT shoted AT Tieilel SEITHR forumoft s carr fasgwor shoamq a1,

®  STIAT T FehT HeERT INTATGT WTSIAVTAT FHgAAT HATH —

H 391391 ATSauY
By dAau

S SATFATE aRiferedn FHION Wy Yo Fd I o FohT Ferl ETEST WISAAT. HATT 4 Yo Fa =T el
T WIS

® 3T HT BT HHEA AT YT Td TAR FHUATATA AT AT —

169




Hgd daR oM
Hgd R & HOIR

e ST SRifoedn SHIOr £2.4 Yo FIHHT Wk STl ol ST F&A AT I T TIR Fd1d o
TR 0.4 Yo Tk AT Tt wifRe STHH SElier @T= @ RV AT T ATeH.

® FHEATH A faegaTe ATIUATHTS T HEaTa JVITH —

¥ 3Tl ol
Hygefier s

T SATHATE SR AT ¢R.4 Yo FEAMT Fa=AT= A [Iegale AEUAEE! SR STed. 90 2.4
% BETEId ST e s AT
® THUAATHS KV INT IFAATA ¢ HIfed FAUTAT Fearar T —

170




MRt 3rom
M AR AHOY

IS STepdTHed et JHTr Wy %o FEaiT FHar=ames HvId T IFadTd  Hifed 3T 90T 3Tt 4 %o

AT AT AT T e 3.

® HTE FHAATHYA T UTHA TohTd TFq TR FraTd ATelt ATfeat oAtg fehar Amdt aforef=m

A —

HfeHTS T TAdUIR
HRHIS g o AUk

S SATHATE IRITET T 3.4 Yo ST TehTe TG feshiel I ST IaTd © Hifed T8, I d 310
T TR T AT ST & FA & A AT, I2T. AMNLHAT i =1 ITANT 1S AAUAEIST foball
T AR FLOITATST BT, F0T caeaiisk &lo. b Yo THIMT ST Iralleiil Hifed! ST GG e IwTall Jrar

TR & Ikl ATENd TIOMTHt o1 2Tkt foedlm ST,

IR WA SISt diesd qt el W igeid ATer JRomH el Wedr=dl sTS[ell behell SfTdl. STgameR
AT FE Hlaeh ATE 3 Fed A AYIE el S|l S fegd et foh Qoo Yo FaMT Iergamen

171




AT T A AR @ HIfed 3T qur et a=arer fSahmoft SISmet e ST Jogame rehall STl
oY qefier aiter ST fegd e

s —

IR BT FeHaTS! TRERIE Faia ey focedre aauarsan o= s ol swear 39 foud
HTA 6T, AT FAHE AT T Gohl Fa T3] HSdd ARl aHos AT Fa=ar<l @ ¥V T FHdTl

I ATEL. T Al TS THA il FAU FHeld behell STl T FeaTadd HerTet Uigd [Mehd d cAlsh sherl &l
T ATd 9T IR FaTRId Hel M AT AT Fel ITSAT $hd od1d ol FHear=aral S F WiRTrar

TgTa BIe T TSEAT SATHAT et ST, IHSATIR TTheiell FHeRl e T8 & AT eIt SAhiT Hifed 3T
quT TIET T TS THIOTG SIS ekl STl

ST Sherll SHTe3T & o1 T §R.4 Yo Fdel T IR HTaTd @

¢4 Yo FoT AeSIHTE el ot <alTd.

FHAATES U W B © 4 Yo Fea™T HIfed HTg AT 34%0 FIAT ITSATR Tecied FHa=ames T
EERENICRICIREEICETS IR

I S 3.4 Yo HIAT WAl ZTehTe] Far=ATaTg T {ohTe] o siardrd. 9o 31 &4.4 Yo Fardiet Tk
des TS Al el FeUEH el qard.  ¢R.4 Yo FgeTdIet Tk herATe AN YRR focedle SAEvaTETat
TR AT T 210.% Yo FT ATAIET ST FAeT e I,

ATET I TG A L, Qo0 Yo Fd Fe=ar= AT Y foreeale AU JaeTeiier AT, ASTAEN hret
{1l TEcar=aT SISl o1 USoiel foud Adl. e WT-TsAl A0 fiesd WeuMHa foo Yo et
FHIATT AT Y forerare AuaTardt e el et wrieamey @ fawiel st sheft mies. samae
T Tk A foaR e AT ST MR I “Taes WRa Bied.

e

%) . <. foger amqy “‘oarteRer A’ FEIe fueTqL , et &
Y. afecrerd, AT .

R) €. q. W. T “TATIOITE T HA¥ATE” LRI ThTIH TEHT
HIT, ST,

172




Isolation And Characterization of antimicrobial peptides (AMPSs) from
isolated microorganisms

Shweta A Pise*!, Dr.N.H.Nadaf?, A.R.Jituri?,P.K.Guhagarkar?
Department of Microbiology, Vivekanand College, Kolhapur
Department of Microbiology, Shivaji University, Kolhapur

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 Kkill
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% NaNOs, 0.1% K>2HPO4, 0.05% KCI, 0.05% MgSOs, 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 AMPSs:

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.
e The isolated organism produces antimicrobial peptide (AMP).
e 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 9™ day
to reach a maximum yield of 2.4mg/ml on the 15" 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:

(@) 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
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(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);
(i) 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).

I1] 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% wi/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%wl/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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I11) 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

1) Fresh suspension of the culture was prepared to study Gram nature by Hucker and Conn
(1923) modified Gram staining method.

i) 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% wi/v hydrogen peroxide and observed for
evolution of gas bubbles as a positive catalase test.
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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 (X1073)
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 3.49 297 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 (°C) | Viscosity (X103)
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:

Enzymatic reactions | Results
Catalase +
Oxidase +
Gelatinase +
Amylase -
Caseinas +

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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FEOT AT s TETAT U - Tk FAWATH

TT. |2 Ui, SF. e @i
foraeT Hici, HiceTR (&)

T —
foreT T 2l frgaTaT diset STHET FeUIdd. TFel TR Shalell Sgiuil STRISTSeh HETe Ui He 31eh SgAfeh

e YTATET TR helT TS, el ARG THesoT=T e IHimed STaune T et oren fiesvarh
TRIAT FHHT TS TS THIHE STRUATd UK Tt TaTel 9 i Farreen uarel fohdud Raehieh S8l aeed

TR 3T, ST TR hoiedn aguft STTgAfesh HETel I ATes JEEl 81, W & 8, d HET9 311,

qTee: 318, AT A & HICRAH 3T TN ST T STANT STSHIE! TLATEaS! 9 Rerimeiet et AR
2% Ihal 3T ¢ ST SRS e o e Se e ST SR T AHhiE B e

Tl
T &g - ATl U, Sgafaeh Heeh Tared, SR 9.

forgam=am I TR SfoRTeTRiT ST St G SHT AT TS T ST & ek foreT Fev ATel

T I TR SR L FOITTST shefl STl ATSTET TRATSAT Fedeh et =lehT fohall He WTiHes qrugt
THE fGHd ATTEA 7 s h (AT I § Teh WRATICAT 6T Tehall TSTTee TRl T 8= SHdoa! ATaed

HTE. I qlaTc! T ARTeT THe At T ST, AT THTT SISt 7 sted o, fidt 7ear arel o, o]

e JHTCTTE AL AN ATl dieet 379 FeurdTd.
forgaa Arraett=h aT, T, Ui, i, der, A6, STEbes, HI, FHEL, Hhies, N, FiarT fohar
HIRITET e geATal BT STReAT ST S8 T G qeTe = Tehiehones forgarar ‘Hresr ot 's1 weurra.
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ST 3T, Tl e forgamees demg fareatst 7 T fefert @ehiaer wees fmio greft, & e To=ht Feh
Hefere ATfgeaT= ATSTaT —

T foret BT YR W Sk =81 & 9T 3T, SR S0 FeAHaX disT= = HIaH STUIrEra! Tl
HEISTT BTG IATET AN = T shefl STl U STUR Fat ol TS I W1of 76 FHsfel ST

HTIHT AT T T QATATE T ST S STfeedl STl SATMOT ot 1 S| FeUlT Wil STl Jedieh Joid
foham FUTETTrT forgam=a qHrET AT BT { A Sl @ fagaren aee M Wdish ST SR
(TRTrg ¥~ SieTe, foriy ufafed - o AR TEaTe)

WA= TSt Hephell B ST ATe. d 558 | AT WHEHT Yl FeU AT S8, anfien foeft e
AT I3k, T STQThRT, e H6et, FHelrelt= HehTeetl, =T HRTERT, M= SErersiey a1 M
forgantimam {mor srere! diser Seadia aToReAn ST 9 SsAmed faeATd ST e o dTTeRTesdt
a1for e Serar Adied IR AT ToHT ST, § S 3ThNh HRHE, FefieR heflcHeh U7 Teaciel Sad
AT ST T HG 4T RV F1al o SRR TH,
(Tieer et TTToreT SO Hied, Heria Hidia)
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JTTheT 3. 8. AT O

HTAUZAT —
RECIEE I

TTfie —
SUBHY TS, YfeAT 3Feh, AT, FId, Toiehe, foie o g 3.
Feft —

AT O Wes g3 [T SR 1T ST o T [Gad I-eTHed ohed SaTad. SIS, T ST,
s, Hiet dies, STad, HIaT FTdiet fiee 9 858 e =T & =t Irel i1 SIS =7dl. et 6l |nfeed T
e THFERAT Sk e STe. TEARER S e (el UTeh el BTl ATEd AT i qfedT 376k T[erehe
o AT Geheeiet! U, SATHY YTt STl <Al Ushal s BT ot carHed il Siieh shotell HTe
ST =TT HAe ot BA1Te o BT AT e U foae erdd ST, 37T Sgiolt STraifeeh O werelt o A

ST TG Al




HTFAT 3. 3. TR SARE TG HET I
FEU AT TR FHTAT U ATHEY STl Ueeh UaTeien AHTA ivdard SATe -

AN UM - AT I 99 8 foge fohaT e Wear= 318d. I ey, M, TS, Fheidd,

/TR, SaTecd % Heicieh SHTUIG 3TT@e3d. AT AHiHES I FTwelt qurer Sterard. Sft &= areaond,
AT

S - ATt oS Fennel seeds st weuraTd. Ame Stk S ToreH ATRd. ST AR F
HigaTaTe! HrEeRi STATd. SR We Sfiaece & = T T 3. U A Hioxrem, Aifead,
BIEHTE, TATE ST TR ARG 39 Wil & SATedTd.

T T - o ST & ool gemsiafotiae oo e fodieft omR. aoneree d9 e
3T el RIS B1%s Yrohard. Amed S it e, Semac # sTreed.

HIET - 3T T B AT FTRTHIS! B FRCIR AT SITal, ATeATe i i Fevd & fia@c
ST BT WA SIEvTTdier U SAHIo HETeT 318, SeATeAT AT SR JTITed 3T Tt TSR
BTRICIIT AT, FFETSIqe Jefshl, @ohL T SSTATSIET BIICIT SATe, SeIHE Feliesh, UM, v,
HIEETE, T, HISIH & UIvsh Hesh 8 ATgedra.

S - ATATE TSI STHET TGO, AT ST 3, ST & AT B S I Seshrifes Sad o
HRTE AT BRI 3. AT BRI fohalT T 8 TRIETS! BRI 3T,

TRt —

HEAT THATTST G AT Sk Feh ATt ST S Hehd= T SHefeiea JTTeTeod] TaTei=at F2ud

qIUTHES e ST @UaTel el ST 3T, Tl S1deh T aiTe Aifed STTed. FedT S O @ledt S
AT Feh T R T8 NI STehiel Heeh © TR U8 T8I, QATESHI0 THIgEt (TS 9T T,
ST Y0 AT T FHES A S AT, Toe THIE! R ST IEH & Feh Jeuieie Fhar! 3718 @Tes
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o T AT =T T@Ie ST AG ATEl ST T =T W@IE =T ST 16T AEIS dicahy ST
e g & TToM fohar H1Set e Ao et quf Sr&or S @1 3d 9 e SRS IR W
) T (T e T (), s (qerd) e T (6w T
GrpeaaTd), TSI (AT | TEESIEE), o () Sedier (T e S9E), e ok
(FHIRIF), Terehe (i) Sl weraie agoll e STTed ST § SgTUlt ATe e HaTelt Ui FRfauor da
T STICAT STRATE AT Jafeh o BRIET 819 Il

wael vy

o WIYS e, ¢ SRR & T AT UfoATH, TS

o . fo. U,  SITERRMH AT el © hifreAee ThIeH, qo0

e Gode P. K., ‘Studies in Indian Cultural History , Vol 1 , Hoshiarpur
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® TEATIAT @

ANTAT, B TAITEE], FEATAATaedT FEhr=aieil ==l ogEdt, anenft fem-fafma s,
ST . TS S e SHS B0 @ S foER, FTET, B gedie ST Tead eSS |y
ITAT TITIT held Hewe 316, THR=AT SAhicll STl Sicuard fordt T TR qo o7 safthea STaei=an
fawmeRe STUeT SCvETET STH FBfaUl ATd HWTYUIE Il ITd. WU & HEE SieTde
e FHAT AR, AT TTTHER STHES TS Siae STavaeh, daed qud =i aicuare HIReIe! Sawdh
3. TETETHS AT AfhH THA qL ATl UM TTes J10f, HeHE o STTehveh HHTNT i W hredl
I3, SeT=aT RITATE S1q AR SEE ST q AT TR ST SATdehdl 318, Safh=an
RIS HHTSUThINTed HTEUT=T FHell STTavaeh s

e I
9. T SRIEATAT ETS0T SHIRTeTe e G BT A5
. THTNUT T YT ST LT I3,

®  HHTYUT :

HATTIETa-fori=h, Afediel, headie JoHe FEl 3Fed. TH Ahihgd 3T Athihs aaud dTed. aHs
o= SITEMYEM Bd. € HHTI0r TWSART =Terd. STIeTa ST AT d 38TeT0l 33 e a0 318 § 9ead
TSI, BT AR B STl ST (H+HTS0T) AT STl 6 =1 3= 0ot T 43/ T ATATEE!]
(Together With) srar o128, weud  Hamem@mEl A AR @i shefl qifest. Hror fa=m afomm
T STet TEUIT=AT IeaTeR B 18al. (AFemeeny, . W 1 Roo¢ & }Y) ATTAR HHTYUT & 3168 (H-+TeoD)
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T 3 YTeRTAE TR AT AT, HUTIUITET Sqa JBId Toha 01 3T AT, HTIUTHTS! TR foehe i sheft
TIRST. qCT AT TEgd Y ET0T IS Yehd. I eferae, STUE! Ad THdTd.

o TN &&ET :

fomm, wq, 9TEAT SOk FOITEET GaTe AT TS 3T6d, T UshT oF kel STHd at HT90T &7
| TR gEH qa=ar SAfeharg foheltel ofier STaell ol 7T Siaes Trgterd!. HHTIUrhITied 3T STHel
T AT &G AT AT, HHTNOT & Sl Sl 9 Yool AT 3 HIRTCATE SRl 3T6d. @8R STIe
WIS T &, AETel T8 70N JaHg alell, SIuamed Ieeieid amed Fohid. Teme qiE S8 &
HHRTHFAA ST, TETET FHHT FTEER! JHeATRS STHA T A BT SHEM ThIe i el FHH HLal
ASA AT AT FHRHE HfHohd  HHTIO ST B oA SAfcheTaTel T JTSUaT Had Bigel.

HHTYOIT STIUATeRIsR, HEwT fhaT Ul quliel 3TTe. WHITH sach! alletd el aX JIdqul Ush =T,
R e T GHTE &Y Uhel R ST Al dal Iscd. qE=Ar= fa=R, a1, Jd waqol 9
T GHSA =Yl A1 STV R B Hew 376d. I HAUITER e IR, 5=R, 7d, a1 Joraiqor
#Higdl Jard. I 9 G Ficare adr Jal. (FRETEHt, . U, 00¢ 1 %) FAATCAE HIel U .
IR 76§ HHSTE Hdedr Faehl fifsha ST Ad. FeUM HuTT0held =ITel SiavrehlRied SATCHETd 00
T ST,

HTUTHEY T forR Samdel Aigred, ISR TRl gell. el Iy, T wH g IR
TSI SO AT % JThalTd. FHAT SAfBAT HIe Ush TS o sk HHSicl 376 il @1, GHT0 &
foraImRT= GaTo EaTO A a¥ dl HIaTHe! Sarv-HaT 376d. HeEq-THeEd AT TR a1 e B 7.
GTIOITG 79 THAHI=A] HIEAHENE] HEuTll §ld HEdl. & @elld H3 Faalen WIaeire Siie e,
(ARFTeTEsR, @. W : Roo¢ @ R8) WHAT HARKIN WWINUT HAMT G, Har, fSeger scmet met
THHEHAT TS =TS 316 3T T EHTS0T STI=ie 7 TedT i s

TVTIUT ShITCT STHUITETR! hial JRTEY SATHEATT ST AN fohall FTeaT SN hiRear et ar
ATt Aifedt SrETET g, & ARl TSTeTEH AT TSIATHIT Hiftae.

9. wrfee ol SO BT - FEUTS! SATTeTeT qUf Aifec! U e SATI0T FHITAT SAlehi=a Ykt e
FE AL
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R. UFHUET qF TR - AT FEARAdr, €AW G T <1 qU1 CHvATE ARl el g, e

3. fafor waten faewR 201 9 =T SIS 01 TSTe 376, T ST HIeedr=] FewrT 07 .

Y. ufafsrar 207 - G gHiEaT et St Sfafskar 20 sTavaes 3. 9 glaan, ford
AT T S T A,

S, T HIS O - Feplerd 7 GE=ATI HUTTOT AT AT HalT=ll GUUE HLATd. FEUT SToOrTel #

&. fafoear ma s - fafagar AT @0 STeT HAT AU STEd, HHTSOT LA SHICE SAh
ST WA, SiaTeiet 118 e i 3T wiela ST8e at SwTor =it 2id.

1. FHTIH-EHT0T v & AT 7R AT qOf AT T eFHTI 7 .

¢. AT T =T ST, SHT QT Seh T AT Tl T J=TeT ST §He
BT TN UTfESId. HREAT SAfthea WIsHT = ST SHTH07 shidT STt e,

Q. FRMEE T\ - HHNU HIA & FAlq FeATe MY AR, TohIeshdl, FRRIT ST AT
YOG 38 @ O VT Uhad JIeUI ATRl. A0 A8HT HATIETE T8, $emal

®  TWTYUTT TR

HATYOHITICY SUTEUITETS] HHTIOM Jhr hi0Md 3fTed. & Hifed 30l sl 37Te. HHTT0MTe Tl
YEITSHTON T SRR | et
%. AL FHTHOT ;
T SATRAT THNEHR I3 holel TUTYUT TEUTS Yerel HITSvT 21, Ammed firersh omfor foremeff, Serex-
oy, aferer 3Tor arefier, farshar TfoT UTeeh o TEaT=h e IeTeLol Tedel HHTUITd IdTd.
R, TTCTET HATYOT ;
UeHaTOt, T, $-Het, WIS, U ATHTEAT AT ThHehiTiT HelTg ATerdr 2l

3. AU TTIOT
NZATT 9 G FHIATT T ST=TReF GHTIo7 Tgorara. (e, (1) Iamm : 2093 : 23Y) Iy =aaw,

IR HRETAAT HH ATTE FHR=AT AR STIUTAT SNT=ETNERTO AT e AN, ST TETaT
AR ToAT 3TTes BId. <7 SN SNIETNe: AT shel STId. qo Seids, 99T, AR, HRSmST a1
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FHRT AT fSRTUft STo=Ties THTSor SEmea e,

¥, HTUTNGR HHTIOT ©
TRT TATEAT SR SHTS0T Fgurara. (e, (S1.) Siamm : 2093 & 93y) TE-yerf, S, fim-
AT, Tdt-Uedl IT ATCHHES SHTEITSAT [N T HIRe T T BId AT, WAl foa), shed T, STaAT
TRHYU! SAH BT, AT HHTSOTT TehHeh i U Hacl ST, ST ST, 3TUETT, $eoTd! siield arafaea
ScHTEl, A, A AU Wew I THH AR T, el fHd g e, Ames dwmond
ST AT T

o fiend :
§. TV 2T 3168 UTA g fohaT 31fereh safrmefiet shictoamrandt aToReT ST,
. WIS & AT SiiaHTd e e ol 7.
3. TV & AT AU T U AT I HINTCATR ST 3T,
Y. ST STAUATeRISR HEaTe ! f5RaT TRl qEe TR,
o WY :
9. Afawemes, 9.4, (2008) saraerivr wuet, et e, HSoh THITH, HiceTH.
R. FEmETEH, () #dt (2011) acpar ST HTHOr Hiered, VAT, HE THRH, HIeaTHR.
3. =edl, (S1.) wiarm (2013) warg, duryer, ST wifyes wivied, SATaRiieh Iufa Judh 9
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TR, THTS STIUT SR STTae

[EECIECEARE Rl CEIR )

® TEATSAT :
e § AT ATaWTaH =T Sehle HewdTe ATed ATe. SAe oiEsh Ao HiHdT Fid
AT TS ATAT FHTSITAT AT FHTSTGA AT BT HEhel il SIS Ll I ATel. EHIS 8T shelod
HIUTATET EHE THAT T ATHE SHTST STV Hel oA HISHI STTied TGIHI o HA (=T siei=1 seht
AT Sfa SHTq STEaTd, SHIST=AT Sitad o= i Sl SRl Aq ST6d. Aifecd &t wifveh
faftfet ufsham o1, THashT=a ATt & LRSIt JHeRT ST JehIET Heel STEdT AT foem Arfeeafaamr=ar
FHNTH AT STl
Hifec € gshraT At ARTERh STHd. W ST HHISENe STEATd. SHTST TEUm=
ShTe FTSEE ST SYad AT, TRashi=aT Sl STRISIT= STEUEee JHTSa i 3T6d. SHTSIaean
& Afcrh, GTfHen, WIS, HiEhideh edeqaeRl STaciedl AUQUIETdT =l EHT=dl ST SH Hd
A, ey e, foamesee, g for Tsaeesl sk S deiY Idl, T qEehiH!
SETRS TTeUaT=l 38T TR B STEd. AT JERT Al SiaHT STohei & TTedl. Tiash ATl AT
e I :
9. SR SRR HTec, THIST SATIOT Sl FeuSl 1 dTed J5.
R. Wil I FHIS AT TEREE T LT AT,
3. Wit I HEand! AF=ATdie TREaREsY ¥ hLal Adiel.
Y. @rfecd, THTST AT Skl Fi=aTeliet STfele TT8 shadT Asa.
o TINYT Ugdl ¢
® HIRed, AHIS ATV HERATAT T
qIfec, TS AT kel AT TARfdie Hefer STEamd. HfeeT & Hhdle 37T 3. 37 3ot
TR Wfec a9 HEpdie & GR0T Hd. Ao § HHTSITE STRET 316 3R i Aiegelt . w=ud
IS HTTSfcaehT 0T shefea Hifecr=i e Il ATt GHISTRI SHSTee ANTd. ATEEd ST
foram wiiedTT TiTeR et A ST ‘e ST ot A Tt wigcret wfferT sEf, Sfer g
&Y SRl S0 SemfaTeeh 3o R areshiqe AiSU &l al=al 8T Al Fid 3l aifefcash &
SfaTfarlt Tereraor SR STTcaeror et fou i el e Fret 31 Al Il SfaTdie
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e U 9 god Fd Al TEET qEd SadrEl SaT TEde @ Al Sl Qe
Hifelcrehale SATeld AT T AT ST ATeeiel! Tdt @ fohdt §e 31T, T HIIETge Hiseiel A1eRt
AfergEaT ford! 350 ATed TR T=AT HiieedT=! Jd 3R AMIAT 3d. (TATER Mefias @ 003 1 28%)

TTfee AT THIST TeATeet SetdMT U. T, SITed TeurdTd Y, oISl SAToT dfecd Ji=ardier sier
IS YIS WMAcT  Sect IT G5 T9IId Bld FTEdTd. Tl hlesdle AT drefshie qid
U Tl o TR TSiehid HHISTA FUicl HeT fohal TR Sehreea &qiaarel Sforam g gredl. =
AT FHEhT AT o AT TIT FUIT hrd T HATSAT Tl kel IT Higdd SATIeT FETSIIdI Frder
TIEY SATIOT G fo=T T AT, itk - Wieapideh HIeST, FHIETl 53, SR, TS e
T ATEREAT Tl GHISTTAT e =T JUEhR F0ATd HATAT. AHISIR =7, o, - T FHT,
FFEIT STl ST = Hewidiel wre e, SegwEdr e e ait dErsdie giadren
SITSRATTAT U6 S0 37T, ST Jerd g o ATiaRieh awel AT el Feurst STshH STk Sraed
F g Fieare fHawieh STOTAT YOTE} STRA STEET FEUAT IS, TeRT GO UTRaT MR e dfgar &
LA AT ST S TSI 3R, q8 @ 3T GHS A9 GaTSReR) 3. . T, STee It
WIS TifererTeliet Wifesieh drariqT SATfOT HeTvId Gefehi=T UshUrel GATST e -RUeT SATOT HHTA=AT delle Ukl
SV T HEw@qUl UMl A HTe. ST FefT SHTSISE HATHRd. ST a4, |HaT, Sy, ST =T
T et TR AT 3T, TAAT HIRGSIT AT HEweqUl qeali=ll SRR Feed Fa JohTeea ferasieear=n
foram Afecm=an ATemqe AT STl Wiee ST FHIS AT AT [GhTavaT M Efem
o, STRIT fHeRT T, 1. STed i e

TTfee & craehTet Tfven it reursrer wiftes ffifdt o1, vt € wen |rTforR deer oTR. SR
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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 commaodities 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
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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 1to 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 2%
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 | 10 16 24 8 0 58
fund management 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%
0 24 27 2 2 55
3 Lack of Transparency 0% 43.64% | 49.00% | 3.64% | 3.64% | 100%
4 Heavy commission of |0 20 15 6 5 46
agent 0% 43.48% | 32.61% | 13.04% | 10.87% | 100%
- 0 24 27 6 0 57
> Limited Product: 0% 42.11% | 47.37% | 10.53% | 0% | 100%
6 Malpractices in trading: 1> 32 S 8 0 b4
23.44% | 50.00% | 14.06% | 12.50% | 0% 100%
7 Lack of satisfactory | 25 12% 24 6 1 68
performance 36.76% | 17.65% | 35.29% | 8.82% | 1.47% | 100%
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Shortage of investment | 30 32 6 2 1 71

professional skills 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.

219




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 r and diffraction length  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 rR=R, /R, 10 sustain the competition between the phenomena of

diffraction and self-focusing during beam propagation. To explain it further the plot between
function F(R)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

: _El o T
=—2exp ——
AO f2 p I,02 f2

where E, is an initial amplitude of Gaussian laser beam with initial beam-width r, and f is the
dimensionless beam width parameter. The effective dielectric constant of nonlinear medium is
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£ =g +O(A)) - 1)
where, ¢,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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h

Following approach given by Akhmanov et al. and developed by Sodha et al. [3], we have
obtained the dimensionless beam-width parameter f

o't 4 (1 RdZJ
fo)eee(3)
£=17IR,,R, =kiZ,R, = (2,12 1 £,E?}"*
Where, R, and R are diffraction and self-focusing lengths respectively.

o2 f3

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 (f =1, =0

) the right hand side of equation (4) becomes,
F(R)=4(1—R?) Where, R-R, /R

—
2.5 SRS

g Defocusing Regjon\

% Self-focusing
-2.5 Region
F(R)
-5.0F : :
Self-trapping Point
~-1.5F \

-10.0f

\
-12.5
0 0.5 1.0 1.5 2.0

R
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:

F(R)=0 for R=1i.e R, =R,

Self-focusing:

F(R)<0 for R>1.ie. R, >R,
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Defocusing:
F(R)>0 for R<1 ie. R, <R,

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.
2.0

f 1.0}

‘ R=0.3
R=0.0

3 ‘ ..... R=0.9

0.5} i \ — Bt

| R=1.8
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4
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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Antimicrobial activity of aq. and alcoholic extract of Terminalia catappa L.
drug resistant bacteria isolated from a clinical sample causing Urinary Tract
Infection (UTTI)
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Department of Microbiology,
Vivekanand College (Autonomous), Kolhapur

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 UTlIs 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
\/ortex 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.

Manufacturing
Chemical Origin
company
Ethanol(36%) HiMedia (India)
Crystal violet HiMedia (India)
lodin HiMedia (India)
Barium chloride HiMedia (India)
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Hydrochloric acid HiMedia (India)
Ethidium bromide HiMedia (India)
Glycerol(C3HgO3) 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 4°C, 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 10° 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 37°C for 24 hours.

3.2.5.11dentificationofBacteria

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 Ibs. 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) lunit
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

e Steroid

Iml extract was dissolved in 10 ml of chloroform & equal volume ofconcentrated
H2S04 acid was added from the side of test tube .The upper layer turns redand
H2S04 layer showed yellow with green fluorescence .This indicates the presenceof
steroid.

e 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.

e Coumarin

3 ml of 10% NaOH was added to 2 ml of aqueous extract formation of yellow
colour indicates coumarins.

e Emodin:

2mlof NH4OHand 3 ml of benzenewasaddedtoextractappearanceof redcolour
indicates presence of emodins.

e Alkaloids

A quantity (3 ml) of concentrated extract was taken into a test tube and 1 ml HCI
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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.

e Phenol

Ferric Chloride test: Test extract were treated with 4 drops of Alcoholic FeCI3
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 Ibs. 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.qg., Fruit, flower, stem, leaf, etc.) Each plate containing 4
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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
45 65 24
Age
Below30 Above30
Male Female Male Female 24
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)

2)

3)

4)

5)

6)

7)

Erythromycin(Cs7Hs7NO13):

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.

Fusidicacid(Cz1H4gOs):

Fusidic acid is a steroid antibiotic extracted from Fusidum coccineum which is
also involved in protein synthesis inhibition.

Methicillin(C17H20N206S):

Methicillin is a semisynthetic type of antibiotic. It is a narrow spectrum
antibiotic which is a derivative of Penicillin antibiotic with bactericidal and 3
lactamase resistant activity. It prevents cross linking of peptidoglycan and
inhibits cell wall synthesis.
Penicillin-G(C16H18N204S):

It is a broad spectrum antibiotic consisting of  lactam ring which interferes
with the cross linkage of peptidoglycan and inhibits cell wall synthesis.
Streptomycin(C21Hz1N7O12):

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.
Tetracycline(C22H24N20g):

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.

Tigecycline (C29H39NsOg): 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
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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. TESTS RESULT SAMPLES
1 Steroid: Upper layer of the Fruit +
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 Flower -
distilled water  was
agitated in a graduated Stem -
cylinder for 15 minutes
Leaf -
Seed +
Cover +
3 Coumarin: Yellow colour Fruit +
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3mI10%NaOH+2ml

ofextract

Emodins: Red colour

3mlBenzene+1ml NHsOH +
1 ml of
extract

Alkaloids: Brown precipitate

formed
3 ml of extract + 1 ml

HClImixandheatfor20
minutes. Then cool &
filtertheextract.

WAGNER“STEST:-
Imlfiltrate+1ml

Wagner*'s reagent

Phenol: Bluishblackcolour
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FERRICCHLORIDE

TEST:-

1 ml of extract treated
with4dropsofalcoholic
ferricchloridesolution

5.5Antimicrobialactivityagainstknownbacteria:

Flower

Stem

Leaf

Seed

Cover

(Table5-4): Antibacterialactivityofaqueousextractsofdifferentpartsof T.catappa L

SR.NO. Bacteria

1 Bacilluscereus

2 Staphylococcus
aureus

3 Salmonellatyphi

4 Pseudomonas
aeruginosa

Ethanolicextractofstemproducedmaximuminhibitionzoneof20mmfor

Control

(Ethanol)

Nozone

15

Nozone

Nozone
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Zoneofinhibition(inmm)50

Mg

Flower

14 11
15 16
17 8
16 11

Fruit

Stem

16

16

20

20

Leaf

12

15

11

15



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 pg/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 50ul of ethanolic
extract (Table 4) of cover which is 28mm and minimum zone at the same concentration
which is 12mm respectively. At 80pl(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 (50ul) of each ethanolic extract of various parts of Terminalia catappa
Linn. maximum zones of inhibition was observed and at higher concentration (80pl) of
ethanolic extracts of various parts of the plant shows minimum zones.

(Table5-5)Antibacterialactivityofaqueousextractsofdifferentpartsof T.catappa

L.onbacteriaisolatedfromclinicalsampleofUrinaryTractinfectionbydisc diffusion method (50
pl).

SR.NO Samples Zone of inhibition in mm(50ul)
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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.catappalL. on
bacteria isolated from clinical sample of Urinary Tract Infection by disc diffusion
method (80 ul)

SR.NO Samples Zone of inhibition in mm(80ul)
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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Hierarchical Distribution of Towns in Kolhapur District

Dr Sunil Bhosale, Dr Govardhan Ubale, Dr. Sidharth Ghoderao
Vivekanand College (Autonomous), Kolhapur

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 15° 43' and 17° 17' north latitudes and 73° 40' and 74° 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.
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The district has an area of 7,685.00 sgq. 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 1991 Urban | 2001 Urban
Variation Population in | Population in
1991 - 2001 % %

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
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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

Class of Town
Year || N (50000- | Il (20000- | IV (10000- | V (5000- | VI (<

100000) 99999) 49000) 19999) 9999) 5000)
1931 | 0.00 61.82 0.00 11.03 20.97 6.18
1941 | 0.00 62.00 0.00 12.38 20.71 491
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
Ichalkaraniji.

Population of the largest city
Index of PRiMAaCY = ----=-mnmmmmmmmmmmmm oo e

Population of the second-largest city

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 191

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 |
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 — 4109.

3. Singh. R.Y (1994): Geography of Settlements, Rawat Publications, Jaipur.

254




Identification of Land Use Land Cover and Change Detection Analysis of
Case Study Shirol Tehsil in Kolhapur District Using GIS And Remote
Sensing Techniques

Dr. Siddharth S. Ghoderao! Dr. Govardhan S. Ubale? Dr. Sunil G. Bhosle?
Department of Geography, Vivekanand College, Kolhapur (Autonomous) Maharashtra.

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.




At any one point or place, there may be multiple and alternate land uses, the specification of

which may have a political dimension.
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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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Tax Planning Analysis: Overview
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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.

Health Insurance: Avail deductions under Section 80D for premiums paid towards
health insurance for self, family, or parents.

Home Loan Interest: Claim deductions under Section 24 for interest payments on a
home loan.

Donations: Deductions under Section 80G for donations to specified charitable
organizations.

HRA and LTA: Employees can avail exemptions on House Rent Allowance (HRA)
and Leave Travel Allowance (LTA) by providing relevant bills and proof.

Income Splitting: If possible, distribute income among family members in lower tax
brackets.

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.

Tax Credits: Utilize Input Tax Credits (ITC) under GST for taxes paid on inputs.
Capital Expenditure: Depreciation benefits can be availed on assets purchased for
business use.

Transfer Pricing: Businesses dealing with related parties should ensure that
transactions are at arm’s length to avoid tax implications.

R&D Tax Credits: Companies involved in research and development activities can
claim tax benefits under Section 35(2AB).

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.

Tax Deferral Strategies: Postponing income or accelerating deductions in a manner
that reduces the current tax burden.

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 wvarious 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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T FACAT I ATheHL T AR TATULEhTaITer foreme

2T, TH, AR BT,

T GTEATIh, Sferd fom e
foreehTE it e (F&m)
YHUTEAT -Q¢&o00R0& LR

TSR

COVID-19 v shiHT &1 HeTHIR T TRATA og at SR ST e sTret
TR, AT TSR, TSEhi, eMfiieh, 37T, dieahfaer, Nafrs F STRwfowE Jea o weer fmf
AT HTed. Hifds 19 =1 gaff Aresiat 3 STeadt ames Ficiedn ST seei-l ARdra seferaer=a
iy ey It e reEt fFmivr greft B, A STvrEdE W geel ot FuISt SIRIAT AT HET ST
TTA=AT TSR, STEE FEam TR ARl FHTd ISR Wiehe see Hidiel F SR STameter
AT SHRETAT qfeedl, qeal 9 foe=n = qdl Rt SR SIS AT fqevpehraea=a
HifEeter foa=m et oTR.
FA ea: Hifae 19 , st , Sfeget, sreierewe , e Aehe ST Taav ...

BfegTie oTTfoler wet

FRAMe i gerel snfie #d arear aft Wl wRd 7 faorft ew Arhedet T AT,
1929 we wfeean AeRfgHaT sftermes fuior Sirerell o Fat SHTR aerelelt siifiss wewet watn aitfea
TR, JEAT AETIGIE! ST wende wree fmior Ft, wfiags, SwTshieter, @rsnfiRr, e 3
AATS TSTHRT AT o AIM IFF THEET AT T YA NS ATheHED 3Tehel FG-3dR AT
AT fogT ad. ameeier 2001 @t e swieher " ae 98 He aid secdns
IFAhI=AT =T e o 31 fod=ireer fior grear soome fafeqer sre. wames 2008 wreft
fmfor serett onfdfer wdt @ AE B, A e AT Few SHNSTIEied HHETH TR R
|rHTSHeR, TSTehid o e Sarren dewar fagd 31,
aATrefeR wEder AT TReT .

AT SRR AT HHHUTHGS STk 3T HTehe Well HIGAT JHTUTER BEoT HTedT. Tl i auiaed
T THFRITE 3Rk JE0T Yedeh SRM=a1 Hed SSHared Fedr foud Ad ATl Rt (ot 9 dee
T TS AT, PIAT T TR T Lo AT I ST JETS ST THR AT o e

267




FHIBRIA T BT Hohe HITATHAL ST I ST A HTe. ST & AT A& AL, Tt
T TEIR ST R TR, e S SIS wiehened Tiien o=l fomr et e et 7l & foene
LT HTE] BT I,
TATUTRETIT STl T

TR =T Taavhier forame Jamar, ISR "he 8 3T A F WIfehaier  =iTerd.
TR YL IS o AT fou=raeen sl gla Sel. AT JHHT IO HA==AT ASTh Wi
U 3T ST TS AT STES e W & A8 JAaupehl= 3ATe. Yaiet di=-=m aui-T 21 Tqeogehie
QY T Fed FeuSE WA T[AaUERERET Headiel . TS Taevshari-l Jehi=ar Srarrat faamd 1
AT WA B A otk WA [daues wUet, faaveert fqa (SIP= Systematic
Investment Plan) & wi=geret e a1 ATEMIqT AT ST o Jaavpeh FU, SArE <

e, U ATehe < foha TRt ETelt STe TRt dUd SN § FOfEr Wi Ik ATel. ATee 3Ue
TEUTS! SU[foeh hIBH  HIehel! SO0 Bld SAEAMT SIS ¥Tecteh @hH T o7 AT F dehi

HTehe=AT HeAT=AT UIEeTiel ST el T[avTeh Ul ST Fdhiel AT STHe.
TAAUTH T RIVTAT ha=T =TT

IR ST O ST SISTH M1 Gl sG] SRR Hishe WTfeet ST, T 31T
STfes AT HeheT=aT S 3R TSR qUITUT hidesd STEAMT IO SHu=iedl RISTEHHES T[dash
FUAl T RO hAT WS T ? B I U AT shu =l JISTE=aT Wefi=l J|el  HiehdeaT

SERAT FHIBIE! qe FHHT BId TR, ST FHoiel $hemecd aiTet 3Ted & anfter 2008 =ar widiax
ST W AT TRATe T e AT ATHSART diielt AU IO ST AT JISTETe e

T ST I5.

Ut w2Te

AT TSt Ot Wi 8 € U AT Tt e, U T vt Sa e et
=t fohAa TeT T YeaTel T ST ST WS T, T ANCAT  HIAAT AT W AT FH HoHd
AT, HTET hU-=T=a1 ASTH=AT TRl Teh ToRAT UEITET sl FEUTST ehTel USTid fireadrd. deet 7 Ut e
VTN SHT=T STHHEY T TET-Ue Iuihrat faeel a0 o ATal Wardl @u =irer e, géier e
T ITEROMER SATICATAT &Y T A, Fery quiqe§ avet wet ¥ fora fiesd aidt, wean ot 36 &

SR fopme fiyesd shRoT TR A1 ST fohd SRed™ wenTs dieedr o fowd. wupe st sl
Ut FRUTSH HT feRHdTAT STEUT=AT SISTHAE ST T[qdU[h shefl il WAt T e ehie et

fesat,
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Sr. | Company Name Earlier Price Recent Price

1 DIGJAM Ltd company 20 oct 2021 345/-
20.90/-

2 Gita Renewable Energy 26 Nov. 2020 22 Oct 297/-
6.60

3 Brightcom Group Limited 1 June 2021 3 Jan 2022
7.10/- 206.20/-

4 Reliance Infra 27 March 2020 14 Dec, 2021
9.30/- 108.35

5 Eicher Motors 22 Sept 2006 15 Sept, 2017

Company 24.44/- 3200.80/-

JYUh hel Ha=are Ut 91319 ST fhdl T At el sreraiHat <= Jureie |Te gTgdr
HTTEATAT Ut 137 =T T[qAUhi= Hecd FHs 3d

$2TE THIOTAT X AT et fowm: -

TS TEURS RIS TS Rt forsha Bre e faareft et At firese @ foreor S e few
TheHE 24 3T FEUMIG . S QHeHIBIEIS! Tqauh i ATerd. AATdre! 81 e WiaaT d qigarsn
TRUSTe WY TEEATET AT, HHOT S Aiehe T I THEH ©ed TR, ThHT AT Al qCel ZH=r=ll
TRIET B, TEH S86 1 AT A1 Jaufi=an =1 Hle @Y AaaIash o8 Hd, SN T AeRit
AT GET GT HIS ST ToHAM & Iehd. dogl ST AT Aleheneliar AMTHT ATaaemie qraayes®
3T .

TR AftrenT

FEATAT 3M(feh SO 1AM SIfdeh TR TS, STfdeh b o WRd TR ST
ATl ReerdToed FEmonm U T I TR, AT AHSTISTh, TSN, FHiX I, T I,
e AT IS, TR[ATEH, TR HaT 9 Jrmd Smeeiat MRa TR Ry ¥ 3q 311, ammet
FE refIRET AT ST s SITER el ST 3Ted. SAta i e see o aRom
FoTF=aT HB ASITIR g I, FTFTEAAT I JUATEIES], TSHhe] ATTITEIS! TSR
fffdadt T werms FH FATEET TR AT SAfE TeheiE SRR helel AR, W € WA &0
HAITH TSfieh=aT H1esld T2l Uhal ST HEHelqd S o WA Hialel. aHos YR HIheHTdl & i
SR ST G aUEhaRiETE! & Uk geuEt ATe S AT, S Hr qae SSEd A &=
THIAT AT TR

TRATAT J ST $a SUM=AT IS WTeheHe el TR SSFmed Jeue B0 OIS selyT 9 16
A3 T[AIUERARIET el | o =ial [Aauehiaed aTeeiel g Iar, AT Hax eared gfskan geffart
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IS IR, HRVT WA HIeaTd ST WIGAT FeUISTT ST QX1 J Sellgd T gqeel BIdMT et
AR,
T Y HUAAT |, SR = IcTe FHUUMAT U1 J S SHau=ar sha-Aiell  "wie Bisdl.
Tl & AT BT JENTHT AT TR Tegrta oireran 18 aiet g TraT TRfkerdt qeramr Ig.
T
WA Srehiell AHfEeRdT STl hieameTe |, iel, s fhar =X /e st sifas
T Tqave FUAERS AT a8 J3R Wiohe Tedl Y Tqa0] Feul IR STeT= HHfehar saeor
T TSI TR, AR HRAT AT TETHAHR WM JAavEwaRie T Jeacarsn 8 fFmior e e .
LT IR T Yo FGHesaT A [AAUEHERHT SaTAee ahel SETAT To= STIUTE qTerRreT fiesd.
T FHETHTT TAeVeaTAT HRMTETawE SR o AT g aRferdt amqes s
AT AT T R SHNHHE S=ATe SMHeficl o ARATd Hegad] siehi1e] SATSIatued T sheil
HTE. IS Fsl Ul TET Fd AR T AAATEAAT ATSHT J0ATH HIS FLhRRA FHAHIAT i et
3R, ATSHITd, TS AThee foodweh o el Sreidqssiean Hd UG HIEl Fles I Ak § AN Tg
TR,

feput=ar TuTa Saohe TR0 TR 3Nt T HRHT H1eBld aoed & seem 23 ure 2020 Tsh
3934 i @rett iwed @ fohra 33 Afemrean e v 32778 wid S iR
aem fwet 50 @1 seam =t fwa 1135 sfeht wmed 7610 saht el Sa = awten A
fopmcfren e i wrear. 7 SHert, 2022 TSt e 17812 @ s=wes 61000 = 2o 9r
FeAr. 5 samt, 2024 st Fedt starridqsn gaia S 3w @i Fed 21710 T9EeR | e

72112 g5 #3d 3. AL HSMISS T Alhe AEl TR Hael 3. AT Taedre &
e hear I5a i e il A Hee HUEIHE ATehe Tl TN R A F A At A
ARSI A HEET F& od 3R 9 AYedl 6= 79 e WIS Aehe Heffer TaauEhier
TSR R SHTHTHT STEdTe.

TSRS F TAHHGS 3HHHAT ST HIehe o FS-3ART THT STl Aed.  [daveharian foem
AT TS SATe ol AR FehIersh formi=ar g1 T[qeeh Foar 9 bl Sk Jerdne 3o
HSERIEIE R G GIE LRI
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HATAT HEAA T TRAAT Uk THTSINE T A%ATH

T. U @1 O
AT forvmT S

frareTE hicist hicaTy, (Famr)

RS SHTST BT faferey Feciedn QTS T8, HRAMHES 3 ST, 99, 19 SeTod] HHERITdie T Tk
TEATIeh hd STEAET IATAT [CEdTd. &el, T, TWI JT=AT Sishe e S ST oleh  STHE AT

T ATE M@ i eft R, IR THTSTE d@ehdl € SaeTest UHelt STd. WRd &1 JRATiEhder
Stou faforeas Feciarn ofar e s 397 R ST SATHE O S Wl faehe Ireamhe aeen g

3.

WA GHTST= a8 fg @t areT giem siergs fofean sierge T st A1 A 9iRd a1
AT FIAESHES VAT FHTSTE! STSUEEUl @Y STelTadl TEd Helel Tearen fogd Id. wrdte
TS T T 61 RV i@ Sl ST STSiTe §6hd ™ U ofal Sfded 3118 S STl 3at S
TeT WIRATRAT oTes TEdd. HRA TS SAehia STt saareel < TT HIST T 3Te. Ha AT FHER A1 Hd 'S
1 T Sfced 9 ', S & S Hed, @es @t Seadt Ad AT, RV Sf. STerETed HceHt Fdm.
"SI ST ATET AT ST 37 Feorera

ST ST "YW WO . @ AR 9 S @hE, 99, S ¥E A1 = R ol g e
FOATG T BNdl. T UTel Shiel SRR QUaTd 3TTel. et oha =1 Hd S FeUiSl U forTid edl
AT ST AT JITET S FIeS 3T TEUATT T I8 TS ATlIet el AT QT IS AT TR

ATET 37 [EAT STET AT HIE AT FEUIAIG Shi ST T ¥6d S AT T ISATITE IS ST 3T,
TSI 372 ST 07 3T TR FEUIS! SIFHTITA eS0T |HIT 3T AT 37 Sielt S

e Tl (-

TN 32 <~
1)<l Srareer=a aREdT= SHROT ST BT,
2SIt e & SRhT T TER Hefel STHITEH,
3)SITelt e 3 TS forehte AT ST O,
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4) STt T I TS SU JTa ST 0,

TR -

1) STt Wos TS Sife e TR,

2) ST SHEETGS IS TREdHTT STSeT o STeT 1T,
3) STl sHarEee FuTST fowwar Fmior g o,

A)STelt e AT S AT shefl 3T,

STt Srareerdfiet aftae -

AT TR ;-

el AT ST S fecterr= e e 3 o €. el S Wigd e S T
T Ford, TAHoS Alshiel S =Tehil g ST BId, UUT STTS hIVIATE! ATk Tiar STl ST faetelt
SIET FAAT qIeS &1 S 770 ST @ ST AT ATERITHR ST e HAR[oTET are &t I
Ford oS SATRA {ohTaTeT STSUe! AT ST BIdT TETE {8 STdldet el e STEAT ql Te
AT ST AFA L AN SE AT HE STl AT [ & et ATENd A 3 FEG
fameT=a W& sed

AT fodrg (- s T e gy s e, fig anigen faere u afa deRn Jre
AT ST WS S &M @& STl ARl Hee e drd 3 STAiqd sSewhd ol S oo7
gk Frea qefferdt afftedt afeet A, o ImfaaTerr WHIT ated SR dEE sIOume w6l df
ST ST efiehe STTe SATIed fashrame foem F& fame g staamT o1 faua o1

STt STttt St et e -

TR ST Fds TR T8 Sia Tl o8 e ST & SaLual el dHefd 31, TS
STt SFereert |quf T giredt Feeft all ot FHped el AT, HHTISh Hueh dred 38 SIS el HHl Ed
TR, STATTER Shie Gt STt fiesd St ot 7ot STToeaTdier HITeTar STeTa Je=aT Tiast fiesd
TR TGS ST ST S T Bt 28 (g el wram aieft @ Foatt et g fog 3,

qrHTfSTeR Gmfifer AUTAT IT ST -
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AT FHTSIT ik SR GO HIZAT AU et Tk Sefiet o fafie sAfererr quama simeret
B aftg STt Srer i foRiva: sarr A Sddier S ge St SR Yo O e ST o A
ST A GO HHS STl TARHAT T F& Gl STd Fogd, T I[E AN Sq 3 @AHes d o OH gl
13 AT AT T AHRUATT AT BT Ged ATel qt Wit ST 90 T AThRATd ATere BT, 90T
Ty wemer & uftferd afecrt A @mer @y HigAr YOG Sed e STRd.  GHHTEdr are
HEEH W el 3R s gu & JAfcheh ST A HATe FHIOTATE ST =l SR efrfeer foeft rehrar
AT ATE AT HHE A AR T TS F0A W= TSl ATE @Hes S el e o
AR BT T FSAHT FHHT STl AT fohdl o T FTeiet ST 68 AdTa,

ARG TSI Te T #1 -

W SHTSIT ST T 7w Bl STl SPHTER SATETNG ST ST ST SeH Hi TER e
ShIT AHTSITHE TSl (2 el ST 3T AR ST ST e TS o1 SAehia a1l ST ae 3t
BIdT, A=A SfealTell BV e Toad ol shivTeT ST 3T AT Hewd 81, SAxhiel SAfdd qeiiell e
&I, WIS SR SAhIT 28 HEde JTH &id 8Id 907 FH1es Saarcll FHSITT 31T HIgaT ST qiter
T, AT GRUTH STET HTAT hl SAhIA Wewl TTH FIel ST SITie Wew FHl el 9 SAchi=aT djed el
e TH FTC] TATHos TId: =41 hjed [ STH sholell SAfSId GSfiet STST Hew UTH Siciel {8 Id SRTrRIan St
SR St Hesrre T 7ew TS e Hiamed FHl el 311
fafre St o< Tfeet 1 -

el HHTSIT ST T=aT TR &0 Bld caTd STl STd & §e2ig Jcl Sd 376d 907 e
itfeerd! sIgerel! Sfase 00 FHREM =1 SEvdd AT S IOl Sd H8 I HH8 A I AT
TEATSHTON SRV STa18. Gfish ST Tfeeel ATl AT §el STt ewiar ot SAlehET S ded A
AT TR TS HITAET ST 248 e Tl STy 8 T Wrar & STt A S A Srard gaT
AT AT JUAT ST ST,

ERRERICRtC R I

HATITAT S FeeieTT SR a3 A SAha foshrare stede fFmfor S e &= e
3 Tl BN e VTR HAGER HIVTATR! Ll d4d Foad TETa=aT 3T Taran Saamawi Hiee
HAATS Tl A W 90§ I FE A Aoed ATes AHIAT [ohrare] AR ST & Sedant
SIET TY Bl T M AdeiiAT i T fie AW d HuE AESd df qaEd d FE
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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, *H 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
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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
20=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 (K>.CO3) was dried under vacuum at 150°C for 6 h.

3. DMF was vaccum distilled from P205 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 HCI 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 HCI 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).

IH NMR (400MHz, DMSO-d6), & (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

!H NMR (400MHz, CDCI3), 8 (ppm): 7.28 (s, 2H), 7.11 (d, 2H), 7.02 (d, 2H), 6.78
(s4H), 3.35 (s, 4H), 6.68 (s, 4H), 2.25(s, 10H), 1.70(m, 4H).

13C NMR (100MHz, CDCI3), & (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 HCI 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 K>COz 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, *H-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™ (asymmetric -NO; stretching) and 1346 cm™ (symmetric -NO; stretching). The
band at 3062 and 2959 cm™ 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.l1 FT-IR spectrum of 1, 1-bis [4- (4-nitro phenoxy)-3-methyl phenyl]
cyclopentane

'H-NMR spectrum of BMNPC is depicted in Fig. 2 The aromatic protons ‘h’
and ‘g’ appeared in the range 8.13 J, ppm and 7.31 J, ppm as doublet and which is
corresponding to aromatic protons of phenyl ring attached to nitro group. The
aromatic proton ‘¢’ , ‘d’ and ‘e’ appeared in the range 7.12 3, ppm and 6.87 &, 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 &, ppm as singlet and the aliphatic protons ‘a’ and ‘b’
appeared as two multiplets at 1.60 and 2.31 &, ppm, respectively.
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Fig. 2 'H 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, *H-
NMR, 3 CNMR 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™ and 1122 cm™. Band at 3010 cm™ is
due to aromatic C-H stretching and band at 2957 and 2869 cm™ 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

IH-NMR spectrum of 1,1-bis[4-(4-aminophenoxy)-3-methyl
phenyl]cyclopentane (BAMPC) is represented in Fig.4. The aliphatic protons ‘a’ and
‘D> were observed for methylene group of cyclopentylidene ring at 1.70 and 2.25 9,
ppm. The aliphatic protons ‘" at 2.25 o, 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 o, ppm, appered as doublet respectively. The
aromatic proton ‘g’and ‘i’ appeared as a doublet at 7.02 d, ppm and 7.28 o, ppm
corresponding to phenyl ring attached to cyclopentylidene ring.The proton ‘h’
appeared as a singlet at 7.11 o, ppm. The signal at 3.35 3, ppm is due to —NH2 protons.
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Fig. 4 H 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. *3C 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 0; corresponding to aromatic CH
carbons. The tertiary carbons showed signals at 153.93, 149.80, 143.28 (C-NH>),
141.84, 129.79 3, and 54.64 & whereas CH> carbon gave NMR signals at 38.94, 23.02
0 confirming aliphatic cyclopentylidene ring. The carbon showed signal 16.55 o
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 CHzs carbons are upper sides at 129.79, 125.26, 119.80, 116.71, 116.27 & and
16.58 respectively. The peaks of CH2 appeared at down side at 38.93, 23.0 &.
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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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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 Monomers Yield Inherent
Code _ % Viscosity
Diamine | TPA IPA dL/g®
BAMPC | Mol% Mol%
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

4Inherent 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™ (CH = N stretching). The sharp bands occurring at 1229 and
1121 cm™ 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'™
can be assigned to assymetric and symmetric aliphatic (C-H stretching) vibrations.
The vibration at 827 cm™ indicates para catenation of aromatic rings.

The IR spectrum of poly (ether-azomethine) SPAM-3, Fig. 9 showed the
characteristic absorption at 1623 cm™ (CH = N stretching). The sharp bands occurring
at 1229 and 1156 cm™ 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™ can be assigned to asymmetric and symmetric aliphatic (C-H
stretching) vibrations. The vibration at 832 cm™ indicates para catenation of aromatic
rings.

The IR spectrum of poly (ether-azomethine) SPAM-5, Fig. 10 showed the
characteristic absorption at 1621 cm™ (CH = N stretching). The sharp bands occurring
at 1234 and 1122 cm™ 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™ can be assigned to assymetric and symmetric aliphatic (C-H stretching)
vibrations. The vibration at 835 cm™ indicates para catenation of aromatic rings.
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Fig. 8 FT-IR spectrum of SPAM-1
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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 | Solvents

Code DMF | DMAc | DMSO | NMP | THF | CHCIs | 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 (Tq) and residual weight at 900°C.

Table 3. Physical properties of Poly(ether-azomethine)s

Polymer Thermal behaviour °
Code Ti°C Tq°C Tg Residual
°C 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
Tq — 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. Tq 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 (T;) were in the range of 409°C to
416°C. The residual weight at 900°C were in the range of 16%-19%.
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Fig. 11 TGA curve of Poly(ether-azomethine)s SPAM-1 to SPAM-5

The DSC curves (Fig. 12) represent the T4 values of methyl substituted poly
(ether-azomethine)s. All these polyazomethines exhibits a Ty 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 T4 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.
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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 20 =~ 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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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
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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 n-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.

Il. 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[Imn] [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 Fe?*, Co?*, or Mn?*,
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)s(H20)2]*" (bpy = 4,4-bipyridine) backbone [28]. A
straightforward homogeneous reaction between Cu metal ions and benzenehexaselenol
ligand creates nanocrystals of a 2D n—d conjugated copper bis(diselenolene) coordination
polymer [29]. The coordination polymer [TAG] [FellFelll (CICNAnN)s] was synthesized
through mixed-valence Fe 11 Fe 111 with CICNANR? 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(ll)
nitrate/H.O 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)2:4H20 [33]. A new p-type semi-conducting two-dimensional coordination polymer,
based on Cu(l) 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(2H20) to give Cull(S2CNR2)2
Complexation with CuBr.S(CHzs)2 or Cul to given the complexometric polymers [35]. A
scalable chemical bath deposition process used to readily establish a 1D m—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. | Monomers Metals | Complexometric Properties Re
No polymer f.
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4'-amino-acetophenone- | Cu/ Poly(aniline-co- Areal 22
glyoxime ligand Ni/ pyrrole)-based  on | Capacitance:
OH glyoxime complex
| Co
N N 765-1024 mF
cm?  [per 10
mA cm?]
H \l|\l
0 OH
2,3,7,8- 23
tetraaminophenazine- C AT
u ; Conductivity:
1,4,6,9-tetraone [TAPT] Cu-TAPT Y
400Sm'atr.t.
0 0
And
HN N \H,
O 100 Sm™!at 423K
HoN N NH,
0 0
Tetrathiafulvalene 24
tetrathiolate Ni Ni-TTFtt Conductivity:
[TTFu] 1280 S cmt
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\/
/7N

o
T
M=

S S
Sn

N,/
7N\

Bu Bu

2,7-dioxybenzo[Imn] 25
[3,8] Phenanthroline- K K-ONDI Conductivity:
1,3,6,8(2H,7H)-tetraone] 10 S cm™!
[O-NDI]
OH
O, IL (0]
(@] T (@]
OH
Benzene-1,2,4,5-tetra- A=LI/N | A>-TM-PTtSA Conductivity: | 26
methylsulfonamide al K 107 to 10° S
-1
PTtSA And cmatr. t
T.M.=
Fe/Co/ ngh_ redox
Mn potential above

3V
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2,5-Dihydroxy-1,4- T.M. TM-DHBQ strong bonding | 27
benzoquinone (H2- | Ni, Mg, to O species,
DHBQ) Mn, Zn,
HO o Co
© : iOH
4,4-bipyridine Co [Co(bpy)a(H20)2]** | Conductivity: 28
N 102Scm?
B
=
= |
A
N
Benzenehexaselenol Cu Cu-BHS Conductivity: 29
[BHS] 110 S cm™ at
300 K,

SeH
HSe SeH
HSe SeH
SeH
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9 chlorocyanoanilate Fe [TAGI[FellFellI(CI 30
T ellFe
dianionic CNAn)] Conductivity: 2
cl x 107 S cm-
0 0 1
O O
S}
CN
10 | Benzene-hexathiol Cu Cu-BHT Conductivity: 32
SH 1,580 S cm? at
HS SH rt
HS SH
SH
11 | 5,5- (anthracene-9,10- (Cd [Cd(H2L)2]-3H20 Conductivity: 33

diylbis(ethyne-2,1-diyl))
diisophthalic acid

HOOC COCH

1.04-1.55x 10°°
Scmt
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11 | 1,3-benzenedithiolate Cu [Cu2(1,3-BDT)]n Conductivity: 34

[BDT] 1.5mS cm™?

HS SH

12 | Dithiocarbamate[DTC] | Cu Cu[DTC] Conductivity: 35
Rj/iR 1 mScm?
° 8

Re /\'/

13 | 1,2,45- Ni Ni-BTA Electrochromic | 36
benzenetetramine [BTA] properties:

H2N NHz After 10 000
electrochemical
cycles exist

HzN NHz excellent
durability

I11. 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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Ocimum gratissimum L.: A Herbal Tea
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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 2" 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
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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 VVadgaon.

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 (100° £ 2°C)

!

Dried Camellia sinensis and Ocimum gratissimum (1:1)

!

Sweetening (1Tsp. sugar / jiggery / Stevia leaves)

!

Hot water extraction

!

Filtration

! \
Cooling Hot

R

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
e Herbal teas (which are also called 'tisanes') are simple, effective, inexpensive ways to
enjoy the taste and benefits of herbs and spices.

e Herbal tea as a refreshing drink.
e Achieving a more calm and relaxed state of mind.
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e Supporting heart health.

e Aiding with stomach and digestive problems.
e Providing cleansing properties for the body.
e Promoting energy and wellness.

e Nourishing the nervous system.

e Strengthening the immune system.

e Providing antioxidants to the body.

e Boosting energy levels and invigorating the body.
e Relieving stress.

e Helping to avoid colds.

e Stimulating the internal organs.

e Promoting a good night’s sleep.

e Reduce Acidity

e Fat burning
e 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 -4 bowl

Ginger, garlic and chilli paste - 2 thsp

Corn flour- 3-4 thsp 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- %2 tsp
Kokum/tamarind juice - 1 tbsp
Red chili powder- 1-2 thsp
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 thbsp
Cheese—1cube/Butter- 1tbsp 168
Green chili paste- 1 thsp
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 thsp
Corn flour- One thsp

Red chili powder- Half thsp
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)
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Amorphophallus paeoniifolius (Suran)

Kurdu Soup

Suran Cutlets
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Suran Vadi
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Potassium Phosphate Catalyzed Synthesis of Erlenmeyer Azlactones
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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 Erlenmeyer® 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-acetylglycine?
yielding the so-called Erlenmeyer azlactones. These have been used in a wide variety of reactions as
precursors for biologically active peptides®, herbicides, fungicides®, as drugs, pesticides and
agrochemical intermediates®. They have been used in active site titrations of enzymes®, as
antihypertensives’ and in the asymmetric synthesis of amino acids®.

A detailed literature survey towards the Erlenmeyer reaction revealed that most of the protocols
employed for this reaction operate under high thermal activation®* microwave activation®>’ and
ultrasonic irradiation.’®1® There are a few protocols operable at room temperature using N-
methylimidazole?, (S)-proline?! and (D,L)-proline??. Each of the above method has its own merit with
at least one of the limitations of low vyields, 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 KzPO4 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 KsPO4 for synthesis of organic compounds,? 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 KzPO4, we envisioned that KsPO4 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* 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 Time  Yield®
Mol (%) (min) (%)

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.
bYields 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 Time Yield
3 (min) (%)**
o
N
R— P t o)
a 1=H 15 82
b ! =4-OMe 15 65
C 1 =3-Cl 20 88
d 1 =4-CHs 10 76
e 1 =4-NO> 10 78
f :=3-NO2 20 88
g X = 4-isopropyl 15 80
h R =4-OH 10 86
[ =3,4-OMe 10 80
] = 2,5-di-Me 15 84

k R = 3-OMe, 4-OH, 5-NO2 15 83
2 All products showed satisfactory spectroscopic data. (IR, *H and 3C NMR)
bYields 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 *H NMR and 75 MHz for *C NMR) spectrometer in
DMSO-ds or CDCl3 using TMS as an internal standard and & 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 5SmLof hexane. The product
obtained was pure by simple recrystalization by ethanol.

Spetcral data of selected compound

Entry 3a, Table 2: Mp.162-165 °C; IR (KBr): 3322, 2930,1795, 1655, 1165 cm™; *H NMR (300 MHz,
CDCl13): 6 =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 °C; IR (KBr): 3322, 2930, 1799, 1657, 1165 cm™; 'H NMR (300
MHz, CDC13): & = 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); *C NMR (75 MHz, CDCls): §125.39, 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 °C; IR (KBr): 3321, 2925, 1789, 1651, 1177 cm; 'H NMR (300 MHz,
CDCls): 6 =2.43 (s, 3H, Ar-CHa), 2.48 (s, 3H, Ar-CHg), 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 °C; IR (KBr): 3208, 2935, 1791,1680, 1106 cm™; 'H NMR (300 MHz,
CDC13): 6 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); 3C NMR (75 MHz, DMSO-de): 557.20, 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.

Acknowledgement:
One of the authors DSG gratefully acknowledges Vivekanand college, Kolhapur (Autonomous)
for finantial assistance under seed money research grant scheme.

References:
[1] Erlenmeyer, E. Annalen. 1893, 275, 1.
[2] Baltazzi, E. Q. Rev. Chem. Soc. 1955, 9, 150.

[3] a) Etschenberg, E.; Opitz,W.; Raddatz, S. Brit. 1980, 25, 1570140.
b) Reed, JW.; Kingston, G. I. D. J. Nat. Prod. 1986, 49, 626.

328




[4]

[5]

[6]
[7]

[8]

[9]

[10]
[11]
[12]
[13]
[14]
[15]
[16]
[17]
[18]
[19]
[20]

[21]
[22]

[23]

b)

a)
b)

a)
b)

c)

Bakos, J.; Neil, B.; Toros, S.; Eifert, G.; Bihari, F.; Nagy, M.; Saros, L.; Durko, A.;
Kuronya, I.; Bohus. P. Ger. Offen.1987, 11, DE 3641046.

Jeschkeit, H.; Breaemer, B.; Lehmann, H.; Seewald, I.; Kleppel, M. Ger. (East) 1989, 22,
DD 266021.

Augustin, M.; Thondorf, I.; Strube, M. Ger. (East) 1988, 14, DD 260063.

Augustin, M.; Strube, M.; Thondorf, I. Ger. (East) 1988, 7, DD 259862.

Bacse, H. J.; Havsteen, B. Anal. Biochem. 1989, 181, 321.

Urano, K.; Tornioka, Y.; Okubo, K.; Yarnazaki, K.; Nagamatsu, A. Jpn. Kokai Tokkyo
Koho JP 01 29369 189 29, 3691, 1989.

Gillespie, H. B.; Snyder, H. R. Org. Synth. Coll. VVol. 1943, 2, 489; Org. Synth., Coll. Vol.
1939, 19, 67.

Boruah, A.; Baruah, P.; Sandhu, J. J. Chem. Res.(S) 1998, 614.

Fred, M.; Pavia, M. Synthesis 1988, 1659.

Bates, R.; Janda, K. Synthesis 1984, 310.

Subhashini, N.; Hanumanthu, P. Ind. J. Chem. Sect. B 2000, 39 (3), 198.

Chel’tsova, G.; Karpeiskaya, E.; Klavunovskii, E. Bull. Acad. Sci. USSR 1989, 38(5.2),
1014.

Liubeznova, M.; Karpeiskaya, E.; Klavunovskii, E. Bull. Acad. Sci. USSR 1990, 39 (4.1),
731

Steglich, W.; Gruber, P. Angew. Chem. Int. Ed. 1971, 10 (9), 655.

Majumdar, K. C.; Ghosh, S. K. J. Chem. Soc., Perkin Trans. 1 1994, 2889.

Majumdar, K. C.; Biswas, P. Tetrahedron 1999, 55, 1449.

Raad, I. I.; Hachem, R. Y.; Abi-Said, D.; Rolston, K. V. I.; Whimbey, E.; Buzaid, A. C;
Legha, S. Cancer 1998, 82, 403.

Anderle, C.; Stieger, M.; Burrell, M.; Reinelt, S.; Maxwell, A.; Page, M.; Heide, L.
Antimicrob. Agents Chemother. 2008, 52, 1982.

Burlison, J. A.; Neckers, L.; Smith, A. B.; Maxwell, A.; Blagg, B. S. J. J. Am. Chem. Soc.
2006, 128, 15529.

Y. Aparna, N. J. Prameela Subhashini J. Chem. Pharm. Res., 2010, 2(3), 473.

Chuanming, Y.; Baocheng, Z.; Weike, S.; Zhenyuan, X. Synth.

Commun. 2006, 36, 3447.

Gaikwad, D. S. Undale, K.A.; Shaikh, T.S.; Pore, D. M. C. R. Chimie 2011, 14, 865.
Undale, K.A.; Shaikh, T.S.; Desai, U. V.; Gaikwad, D. S.; Pore, D.M. Ind. J.Chem. Sec.B
2012, 51, 1039.

Undale, K. A.; Dongare, B. B.; Desai, U. V.; Pore, D. M. Cat. Lett. 2009, 132, 104.

329




Palladium Nanoparticle-Catalyzed Suzuki-Miyaura Coupling in Multi-
Functionalized lonic Liquid Media

Dipak S. Gaikwad*, Satish S. Kadam, Saurabh C. Khilare, Kedar A. Undale

Department of Chemistry, Vivekanand College, Kolhapur (Autonomous), Maharashtra 416003,
India

*E-mail: dgchemistry@gmail.com ; Tel.: +91 231 2658612; fax: +91 231 2658840

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
lonic 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.!? 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.®* 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.® 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 1Ls.® 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
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conductivity.” 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.® Among
them Suzuki coupling® have specially attracted the attention of many researchers, in essence due
to the small loading of metal required to afford high turnover frequencies,'® 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,*! 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.
RT, 12h

/ \ I +C|7
H,N N+ CI/YOH HN— N
— Acetone _>_\
HO OH

OH

DCM:MeOH | KOH, RT
(3:1) 24h

=\ OH
HO OH

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-lodoanisole 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 80°C reaction completed 100%. Results of this preliminary survey are
shown in Table 1.

! 'Pd' catalyst O
+ e ——
o (HO),B IL, -
O

RT/A

la 2a 3a
Scheme 2: A Typical Suzuki-Miyaura Coupling reaction
Table 1. Optimization of the reaction conditions

Entry Catalyst (2 Base Temp. Yield
mole %) (mol%) (°C) (%)°

1 Pd(PPhs)4 [ADPPyY][OH] (20) RT 20

2 Pd(PPh3)s [ADPPy][OH] (20) 80 60

3 Pd2(dba)s [ADPPyY][OH] (20) 80 40

4 Pd/C [ADPPyY][OH] (20) 80 10

5 Pd(OAcC)2 [ADPPyY][OH] (20) RT 45

6 Pd(OAC): [ADPPy][OH] (20) 80 99

7 Pd(OAcC)2 [ADPPyY][OH] (30) 80 99

8 PdClI; [ADPPy][OH] (30) 80 90

& Reaction conditions: 4-lodoanisole (1 mmol), phenylboronic acid (1.1 mmol), Pd catalyst (2
mole %), water (5 mL), Plsolated 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-
lodoanisole 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
reaction?

! 'Pd' catalyst O
+ e ——
~
0 (HO),B IL. so°c
o

la 2a 3a
Entry Ratio substrate : [ADPPy][OH] Yield (%)°
Boronic acid (mol%)
1 1:1.0 5 58
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2 1:1.0 10 71
3 1:11 5 79
4 1:11 20 91
5 1:15 20 86

Reaction conditions: 4-lodoanisole, phenylboronic acid, Pd(OAc). (2 mol%), water (5.0 mL), 80
°C; 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). (Fig. 1a).
The absorption at 405 nm due to Pd(OAc). 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.

1.60 -
1.40 -
1.20 A
1.00 -
0.80 ~
0.60 -
0.40 +
0.20 A

0.00 T T 1 T T
230 280 330 380 430 480

Wavelength(nm)

— Pd(OAC)2
— IL+R

—IL

Absorbance

(b) C©
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). and 5 mL water at 80 °C. 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 conditions?

X=Br, I, Cl

/@7'?2 Pd(OAc), G Re
(HO),B - 80%C s Q
2 3
Entry  Aryl Halide Boronic Acid Time in Yield
min (%)°
a R=H, X=I R2=H 30 91
b Rl=H, X=Cl R?=4-OMe 30 88
C RI=H, X=Br R?=2-Me 30 79
d R!=4-Me, X=Br R?=H 30 89
e R!=4-Me, X=I R?=4-OMe 35 83
f R!=4-OMe, X=I R?=H 35 88
g R!=4-OMe, X=I R2=4-OMe 35 71
h R=4-CN, X=Br R2=H 45 77
i R=4-CN, X=Br R2=4-OMe 45 75
j R!=4-NO,, X=I R?=H 50 54
k R!=4-NO,, X=I R2=4-OMe 50 47
I R!=4-COMe, X=Br R?=H 40 76
m R!=4-OMe, X=Br R?=4-OMe 40 69
n R!=4-OMe, X=Br R?=2-Me 45 87
0 1-Naphthyl lodie R?=H 40 55

2 Reaction conditions: aryl halide (1 mmol), boronic acid (1.1 mmol), Pd(OAc). (2 mol%),
[ADPPY][OH] (20 mol%), Water (5 mL) at 80 °C. ° 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).

100 "% o
920 -~ 1
80 -~
70 -~
60 -

50 -

Yield %

40 -

30 -

20 -

10 - ——

No. of Recycle

Fig: 2 Reusability of catalytic system (lonic 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. *H NMR and *C NMR
spectra were recorded on a Bruker AC spectrometer (300 MHz for *H NMR and 75 MHz for 1*C
NMR), using CDCIs as solvent and tetramethylsilane (TMS) as an internal standard. Chemical
shifts () are expressed in parts per million (ppm) and coupling constants are expressed in hertz
(Hz).

Synthesis of lonic 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][CI] (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 °C 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 *H NMR and *C 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 PANPs 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 lonic Liquid:
4-amino-1-(2,3-dihydroxy-propyl)-pyridinium hydroxide [ADPPy][OH].
Viscous yellow liquid, *H NMR (DMSO-d®, 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), *C NMR (CDCls, 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 70-72°C; IR (KBr): 3034, 1569, 1481, 1428, 728, 696 cm™;
'H NMR (CDCls, 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). *C NMR (CDCls, 75 MHz, TMS): 127.22, 127.30, 128.80, 141.32
Entry I, Table 3: White solid, mp 120-121°C; IR (KBr): 3073, 2998, 1678, 1602, 1403, 1359,
1283, 1263, 961, 842, 765, 721, 691 cm™; *H NMR (CDCls, 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). °C
NMR (CDCls, 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,
and the distinctions between data warehousing (OLAP) and operational databases (OLTP). The
paper serves as a valuable resource for researchers, practitioners, and students seeking a
thorough understanding of data warehousing.
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Enterprise Data Warehouse (EDW).

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.
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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
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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 agueous 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 [10:41,

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 FeClz 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 HCI 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 HNO3z 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 H.SO4 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 FeCls 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 HCI was taken evidence of presence of the Phlobatannins .

Test for Cardial Glycosides
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Killer-KillaniTest : Plant extract treated with glacial acetic acid containing a drop of FeCls . A
brown coloured ring indicates the presence of the positive test.

Test for Carbohydrates

lodine Test : Take 2 ml of extract were treated with 5 drops of lodine 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. Phytochemicals Emblica | Lawsonia | Ocimum | Acacia Hibiscus
No. officinalis | inermis L. | sanctum | concinna | rosa-
Gaertn. L. L. 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. Phytochemicals Bacopa monnieri | Sapindus mukorossi

No. L. 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.
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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 N 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 CO. from atmosphere in the presence of sunlight. Soekisman (1977) found that
water hyacinth appears to follow the Cs pathway but differ from the Cs 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 Hz and Na.

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,

No+8H"+8¢e + 16ATP> 2NHs3 + H, + 16 ADP + 16P;j

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

352




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 -

2ADP + 2P;

(Fervidoxin)g  (Fe-proteinly, | (MoFeproteinls  Np+ 8H'
photosynthesis
or oxidative
electron
tranaport
(Ferridoxin)g, (Fe-pratein) (MoFe-protein)y, sNHs+ H;

2ATP
AN J

8 times
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 1% 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,
e Aerobic bacteria-

Azomonas, Azotobacter, Beijerinkia, Spirillum, Derxia, Methylomonas, = Mycobacteria.
e Facultative anarobic -

Bacillus, Enterobacter, Klebsiella, Flavobacterium ,Arthrobacter.

e 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.
2.0bservation 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 N free
mannitol agar (Dubey). A loopful of microbial sample (pellet) was streaked by four quaderent
method on sterile Asbhys N free mannitol agar plate. These plates were incubated at at 28° 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 28° 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 28° 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 28° 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 28° 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 28° 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 28° 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
28° C for 48 hrs. After incubation reduction of nitrate to nitrite was detected by the addition of
sulphanilic acid and a-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 28° 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 28° 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 28° 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 28° 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 28° 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 H>S 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 26° 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
28°C 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 28°C 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 28° 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 °C 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 (ImM, 2mM,
3mM and 4mM) .The plates were incubated at 28° 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 ° 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.

357




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 % Na,COs respectively. The plates were incubated at 28°
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

Sr. | Colony | Isolates positive tests
No. | charact | A; Ao Az
ers RESULTSANDISSCUSSION
1 Size <1mm <lmm |>1mm
2 Shape Circular Circula E”lpS 4.1. Collection of samp|e _

Total of two plant samples namely, S:
and S 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 Siand S;
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 As.

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, A2 and Asobtained 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.
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r oidal Table no 4: Colony characters of the bacterial

3 Colour | Yellow | White | White | isolates on Ashbys nitrogen free mannitol agar
4 Margin | Regular | Regular | Irregu | medium.

lar 4.5 Characterisation of bacterial isolates —

5 Elevati | Convex | Convex | Conve It can be seen from the table no.4 that

on X the colonies of the isolates A1 and Az were

6 Opacity | Opaque | Translu | Transl | With size <1 mm and Az was > 1 mm.

cent ucent | Colonies of all the isolates were circular in

7 Consist | Moist Moist | Moist | shape except Az which was ellipsoidal in shape.

ency Colonies of A, and Aswere white in colour

while of A1 were yellow in colour. Colonies of
Az andA; were regular in margin while of Az showed irregular margin. Colonies of Az and As
were translucent while colonies of Aiwere 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. | Isolate | Gram Motility | Spore
No. | no. nature formation
1 Ax Gram Motile |+
positive
short rods
2 A Gram Motile | -
negative
short rods
3 As Gram Motile | -
positive
coccobacilli

<

‘- ’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 Az 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.

A1 Ao As
R + R

Hugh and Leifson
test

‘+’= Oxidative ‘-’= Non saccharolytic
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It can be seen from the table that isolate no. A, Showed oxidative mode of metabolism and the
isolate no. A; andAs showed non saccharolytic mode.
4.5.3.2 Enzymatic properties —

It can be seen from the table that all the isolates except Az showed oxidase test
positive.All the isolates showed catalase test positive except A2, The isolates namely Az, A2
andAsshowed amylase test positive while remaining isolates showed it negative. All the isolates
showed gelatinase test negative . The isolates A1 andA. were showed caseinase and nitrate
reduction test positive while remaining all isolates showed negative. The isolates A1, A2 and As
showed urease test negative while remaining all isolates showed positive. All the isolates showed
cellulose and lysine decarboxylase test negative. A> andAs showed lipase test negative while
remaining all the isolates showed it positive. Isolates A1 and As were showed phenylanine
deamination test positive while remaining all the isolates were showed it negative. All the
isolates showed arginine hydrolysis property.

‘> Negative test, ‘+’ | Sr. Tests Isolates positive test.

Table no. 6: Results of | No. A1 | Az | Az | enzymatic properties of
the isolates. 1 Oxidase + |+ |-

4533 H2S |2 Catalase + |- |+ | production test—
Results of HxS |3 Amylase + |+ |+ | production test by all
the seven isolates were [ 4 | Gelatinase R I as shown in table no. 7.
Table no. 7: Results of [ 5 | Caseinase + |+ |- H2S production test of
all the isolates. 6 | Urease - - -

Hz ALA AT Nitrate reduction + |+ |-

Sproducti |1 |2 |3 |[g  [Cellulase - |- |-

on test - |- |- |9 Lipase PR I

> Negative test. 10 | Phenylaninedeaminase | + |- |+

It can be seen from the 77 Arginine hydrolysis + |+ |+ | table that none of the
isolates showed HS 12 | Lysine decarbixylase |- |- |- production ability.

45.3.4. 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. Tests Isolates

No. Al | A2 | A3
1 Indole test - - -
2 M.R - - -
3 V.P - - -

4 Citrate utilization test | + | + -
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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 As.
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 | Az
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 D b D
15 Cellobiose | - |- |-
16 Maltose - + |-
‘+’ - acid producti@, - 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 Al not fermented sucrose while remaining three isolates were fermented sucrose
with acid only. The isolates A> and Aswere 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 As. isolate A> 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.

Potash
activity.

mobilizin

Isolates

g | A1

Az

Conc.

Isolates

Oof
metal

A1 | A2

Az

Lead (Pb)

ImM

+ -

2 mM

3mM

4 mM

Mercury (Hg)

ImM

2 mM

3mM

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 Az and As. 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-

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.

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

Isolates

conc.
(%)

Al | Ao

As

1%

2%

3%

4%

5%

6%

++| |+ |+ +
1

7%

8%
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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

e 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 Az) and four were phosphate solubilising.(P1,P2,P4 and Ps)

e The two isolates were Gram positive cocci, two were Gram positive coccobacilli and
remaining were Gram negative coccobacilli, Gram positive short rods.

e All the isolates were motile in nature.

e The isolate A1 was only isolate with spore forming ability.

e Allisolates except A; and A 3 were found to be oxidative in nature.

e All the isolates showed property of production of varieties of enzymes extracellularly as
well as fermenting varieties of sugars.

e Allisolates except A 3 showed ability to utilize citrate.

e The isolate Ps showed indol test positive.

e The isolates P1, P2, P4 and Ps showed potash mobilizing activity.

e The isolates P 2, Ps, and A1 showed the growth up to 6 % NaCl concentration.
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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 B-keto ester in EtOH-H20 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].

lonic 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]
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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], Fe304@APTES@isatin-
SO3H[19 ], isonicotinic acid [20 Jamong 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, Immol), malononitrile (3, 1 mmol), and ethyl aceto acetate (4,
Immol)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.

R
|\ AN
CHO o F
CN I N
\ NH2 N R - /
| o H,0 RT,EtOH-H20 (1:1) N |
NH, CN \
X o ToEt N7 T07 NH,
R H
1 2 3 4 5

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.

Tablel. Effect of catalyst on the reaction

Entry | Catalyst Temperture Time(min) | Yield %P
loading % | (°C)

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 .” 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 %P
1 absence trace

2 actonitrile 45

3 H.0 70

4 MeOH 78

5 C2Hs0OH 84

& Reaction condition: benzaldehyde (1 mmol), ethyl acetoacetate (1 mmol)
malononitrile (1 mmol),and hydrazine hydrate (1 mmol) and IL (20%) Room
temperature. ® 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 | Aldehyde Product Time | Yield(%o)
No
1 PhCHO 32 86
HsC
CN
~
HN
\ _—=
N o) NH,
5a
2 2-CICsH4CHO 32 88
HoC cl
CN
\
HN
/
N o NH,
5b
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4-OHCsH4CHO OH 33 86
HsC
CN
—
HN
\N/
(@] NH,
5¢c
3-OCH3CeH4CHO OCHa 34 82
HsC
CN
IESS
HN
/
N o) NH,
5d
4-OEtCgH4CHO OCaHs 35 84
HsC
CN
—
HN
\ —
N o NH,
5e
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4-NMe2CeHsCHO \N/ 32 84
HsC
CN
\
HN
\ —
N 0 NH,
5f
4-F CeH4CHO E 30 90
HsC
CN
—
HN
/
N o NH,
59
OCHg 34 84
OCH;
HaC
CN
IENSS
HN
—
N o NH,
5h
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2 Reaction condition: benzaldehyde (1 mmol), ethyl acetoacetate (1 mmol) malononitrile
(1 mmol),and hydrazine hydrate (1 mmol) and IL (20%) Room temperature. ° 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 em—1 (KBr): 3406, 3370, 3068,3030, 2932, 2193,
1645, 1488, 1145. 1H NMR (400 MHz, DMSO-d6): SH (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): C (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.el-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.

Acknowledgment: One of the authors SSK is very much thankful to vivekanand
college(Autonomous) Kolhapur to providing the facilities.
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Comparative study of acidity status in some CAM plant
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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 S50ml 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

Volume of oxalic acid X Total volume X Extract litration X 100
teken fortiration(ml) /% of extractiml) 7 reading (ml)

TAN =

Standard liration X Standard firatian 'y Weight of plant Veluma of exlrast X 4
reading(ml} reading{ml] malerial{mg} taken for firation(m)
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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 Name of the | Total titrable acid
no. | plant 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.

Reference
1)’comparative study of the acidity status in some wild vegetables” by Varsha Sanjay Khude
(June 2020)

2) “Seasonal variation in photosynthesis and diel carbon balance under natural conditions in
two Peperomia species that differ with respect to leaf anatomy” by Nicolas Y. Fondom and
Sergio Castro-Nava.
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Phylogenetic analysis of SARS-COV-2 from the most widespread variants

Pruthviraj Amar Patil and A.L. Upadhye
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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.




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.

D)

X/
X4

L)

X/
°

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:
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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/

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

Sr.No | Spike Isolation Accesion Collection
Varients Country Number Date
1 WILD CHINA NC 045512 | 12/2019
2 EPSILON | USA OM485491 | 03/2020
3 ZETA BRAZIL OL442124 | 07/2020
4 BETA SOUTH OM739160 | 10/2020
AFRICA
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 OD913776 | 12/2020
countries
14 LAMBDA | PERU MZ275287 | 01/2021
15 THETA PHIILIPPIENS | OL989074 | 03/2021
16 B.1.1.3.18 | MULTIPLE OD955012 | 01/2021
COUNTRIES
17 MU COLUMBIA 0Q564667 | 01/2021
18 OMICRON | SOUTH OM725163 | 11/2021
BA.1 AFRICA
19 OMICRON | SOUTH OM773442 | 12/2021
BA.2 AFRICA
20 OMICRON | NORTH ON563241 | 12/2021
BA.2.12.1 | AMERICA
21 OMICRON | SOUTH ON324341 | 03/2022
BA 4 AFRICA
22 OMICRON | SOUTH ON647569 | 04/2022
BA.S AFRICA

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,
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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 DI138Y
R190S T10271

DELTA Del156-157 R158G

EPSILON S131 W152C

ETA Q52R A67V Q677H
F888L

THETA E1092K H1101Y

IOTA L5F D253G

KAPPA E154K Q1071H

LAMBDA T761 R246N
Del247-252  F490S
T859N
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MU Ins147N Y 147N

R346K
20A.EU1 A222V
A23.1 R102I F157L V367F
B.1.1.318 T951

Dell143-144 N2111
L212V  Ins213-214

OMICRON BA.1 V215P G446S
G449S T547K
N856K L98I1F

OMICRON S704L

BA.2.12.1

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 246252 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
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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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1.Emilia Caputo ! and Luigi Mandrich
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The Role and Functions of Teachers in Improving Effective Learning in
Classes

Dr.Surekha.S.Awate, Mr. Sunny Kale
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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.

Keywords: Teacher’s role, Teacher’s function, Effective learning

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.

1. 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 describethe role and function of the teacher in
the learning processto run effectively. Moreover, the observation technique is also
used to observe directly how the process of learning isand social interaction between
stakeholders at school.
Theresearcher 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 happensbecause there only one teacher in the class which makes teacher
confused in guiding the students who has twodifferent characteristic between Special
and the normal one. It is also being an obstacle of the teacher is doing their function
as an instructor.

. RESULTS
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 bsit down and not make a noise. Besides that, the teacheralso 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 tomake the student disciplines; (9) motivator,
teachermotivates 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 noteffective. 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

386




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 theclass 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 isused 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 inthe 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 onthe 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 aneducative 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 tobe 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 bydoing 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 andsociety. 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 rolesas a social developer, social innovator, and social agent.

The teacher can do their role inorganizing 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. Anotheropinion comes from which declare about teacher’s strategies in
managing the class is the teacherwho 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 aguideline 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 andbad values; (9) teacher as inspirator have to be able to
givegood 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 tobe 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 usedto 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 shouldbe
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 notonly 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 understandabout 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 veryactive. 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 orother 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 theeffectiveness 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-learningprocess 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 havea 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 a-1, 4-glycisidic bonds. There are three types
of amylases: a-amylase, f-amylase, y-amylase. a- amylases breakdown long chain saccharides
a-amylase act faster than f-amylase. a- amylases are also found in plants, fungi and bacteria f3-
amylase hydrolyse the second a-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 1075. 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 Test E E MG E E MG MG

. M M 5 M M 12 11

N G G G G

0 7a 4 7 3

. b C a

1 Amylase - + - - + + -

2 CMC - - - + - - +

3 Xylanase - + - - + + -

4 Nitrate + + - + + n n
reductase

5 Caseinas - + + + + + +
e

Protocol for enzymatic assay
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Table No. —3.2 Standard protocol for enzymatic assay

Sub Disti Enz D O
stra lled yme N
te wate (in S D
(in r (in ml) A
ml) ml) (i
n
m
1)
Enzyme 1ml 2 ml - ncu 1 ub
control bate m ate
the | for
tube
Substrate - 2 ml 1mi or 1
control 10 m mi
min | n
in
Reaction 2 ml - 1 mil At 1 o]l
mixture 370 m lin
C | g
wa
ter
DNSA - 3 ml - 1 bat
control m h
|
STANDARD FOR AMYLASE, XYLANASE, CMC, GLUCOSE
Table No. -3.3 Glucose standard
Glucose Glucos Distille DNSA O.D at
concentration e d (in 530
Mg/ml solutio water ml) nm
n (in (inml)
ml)
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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0.25 0.5 0.5 1 Bath 0.42
0.30 0.6 0.4 1 For 0.49
Blank - 1 1 10 min -
Standard concentration-0.5mg/ml
Graph No. — 3.1 Glucose standard
0.D at 530nm
0.6
0.5
0.4
0.3
B 0.D at 530nm
0.2
0.1
o] N
0.05 0.1 0.15 0.2 0.25 0.3
NITRATE STANDARD
Reagent A- 1% sulphanilamide in 3N HCL Reagent B- 0.02% a naphthol
Table No. -3.4 Nitrate Standard
S KNO3 KNO3 Distill Reag O.D at 450
r. concentr solutio ed ent
N ation n (in water A
0. Mg/ml ml) (in and
ml) reag
ent B
(in
ml)
0.05 0.1 0.9 1 Keep 0.04
2 0.10 0.2 0.8 1 In 0.11
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3 0.15 0.3 0.7 1 Boili 0.23
ng
4 0.20 0.4 0.6 1 Wate 0.30
r
5 0.25 0.5 0.5 1 Bath 0.49
0.30 0.6 0.4 1 For 0.55
7 Blank - 1 1 10 -
min
Graph No. — 3.2 for Nitrate Standard
O.D at 450 nm
0.6
0.5
0.4
0.3
B 0.Dat450 nm
0.2
0.1
o WL . . . .
0.05 0.1 0.15 0.2 0.25 0.3

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 37°c 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

401




Sr. Organis Enzyme Substrate Reaction
No. m control (EC) control mixture (RM)
(SC)
10 30 1 30 1 30 min
min mi 0 mi 0
n m n
in m
i
n
1 4b 0.16 0. 0. 0.1 0 0.68
13 0 0
6 7
8
2 12 0.09 0. 0. 0.6 1 1.16
10 5 2
2 1
0
3 3a 0.04 0. 0. 0.7 1 1.40
05 6 4
3 5
3
10 min

® 10 min

3a 12 4b

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 37°c 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

Organ Enzyme control(EC) Substrate Reaction
ism control(SC) mixture(RM)
10 min 30 10 min 30 10 min 30
min min min

7c 0.08 0.09 0.10 0.11 0.21 0.2
4

11 0.11 0.02 0.09 0.06 0.25 0.3
1
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For cellulose enzyme activity of organism at 520 nm for 10 min
Graph No. — 3.4 assay of Cellulase

10 min

0.06

0.05

0.04

0.03 H 10 min

0.02

0.01

7c 11

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 37°c for 10 minutes. Iml 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 Enzyme control Substrate control Reaction
r. (EC) (SC) mixture (RM)
N Orga

nism 10 30 min 10 min 30 10 30
0 . . . .

' min min min 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

= 10 min
3a
Graph No. — 3.5 assay of xylanase 4 /c .08
5 7a 10
For nitrate reductase activity-
Out of 7 strains of organisms 6 strains shown growth on |g 11 07
minimal+1%KNO3 medium. These 6 strains were EMG 4b, EMG 3a,
EMG7a, EMG7¢c, EMGI11 and EMGI12. These strains were further taken for
enzymatic activity. Its mass culturing was done by inoculating them in 100 ml Graph
of 1% KNO3 broth. The enzyme source was obtained as supernatant on No. -
centrifuging the culture broth at 5000 rpm for 15 min. To this supernatant 3.6
equal amount of substrate (1% KNO3) was added and incubated at 37°c for 10 assay
minutes. o-naphthol reagent was added to the above tube and was kept in of
boiling water bath for 10 minutes. It was then cooled to room temperature. nitrate
This was done to stop the reaction. The absorbance was measured at 450 nm reduct
using colorimeter. ase
Table No. — 3.8 Quantitative Enzyme Assay of nitrate reductase
S Org Enzyme Substrate Reaction
r. anis control(EC) control(SC) mixture(RM)
N m 10 30 min 10 30 10 30 min
0. min min min min
1 3a 0.07 0.04 1.14 1.0 1.63 1.83
0
2 4b 0.04 0.06 1.02 1.0 1.51 1.50
3
3 12 0.06 0.02 1.13 1.0 1.59 1.48
4
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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 EMGI12. These strains were further taken for enzymatic activity. Its mass

3.7
Assay
of
Casein
ase

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 37°c 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 Orga Enzyme Substrate Reaction

: nism control(EC) control(SC) mixture(RM)

’: 10 min 30 10 min 30 10 30
mi m min mi
n in n

1 5 0.40 0.6 0.55 0. 1.07 1.4
0 61 0

2 3a 0.70 0.5 0.81 0. 1.58 1.5
0 50 0

3 12 0.30 0.4 0.45 0. 0.97 1.3
¢) 60 3

4 7C 0.44 0.3 0.70 0. 1.55 1.2
5 75 0

5 4b 0.55 0.5 0.59 0. 1.61 1.2
1 43 1

6 11 0.19 0.1 0.50 0. 0.90 0.9
3 55 ¢
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10 min
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0.45

0.4

0.35

03 M 10 min
0.25
02 | |
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5 3a 12 7c 4b 11

Comparative analysis of highest enzyme activities of gut flora of
earthworm

Graph No. 3.8 Comparative graph of all enzymes

Result
Series 1

1
0.9
0.8
0.7
06 B Series 1
0.5
0.4
0.3

Amylasse Xylanase Caseinase Nitrate
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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 37° ¢. 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

S Organism Final O.D for amylase

r:' 10 min. 30 min.
0

1 EMG 4b 0.56 0.45

2 EMG 12 0.49 0.44

3 EMG 3a 0.86 0.61
For cellulose

CMC plates were spot inoculated with different strains isolate from gut of earthworm species.
These plates were incubated for 24 hours at 37° ¢. After incubation, 1% congo red reagent was
added on plate and possible formation of zone was observed.
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Photograph No. —4.3 Qualitative test and Analytical data for Cellulase

Sr. Organis Final O.D for cellulase
no m

10 min. 30 min.
1 EMG 7c 0.03 0.04
2 EMG 11 0.05 0.23

For xylanase

xylane plates were spot inoculated with different strains isolate from gut of earthworm species.
These plates were incubated for 24 hours at 37° 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 Organism Final O.D for xylanase

10 min. 30 min.
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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 37° c¢. After incubation, a-
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. Organism Final O.D for nitrate reductase

no. 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. Organism Final O.D for caseinase
no. 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 Enzymes Name of Final Amount  of Enzyme
: bacteria O.D product from activity
N graph (mg/ml/min)
0.
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 EMG 3a 0.42 1.12 0.11
reductase 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
(TALENSs), 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. PREIL).

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 I: 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 Il: 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 Ill: 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 IV: 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 Technigues 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 levelL , 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 M,
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 leitao (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 (o) and beta (p) particles and neutrons
(Mba et al., 2012; Mba and Shu, 2012). These radiations are part of the electromagnetic
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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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TALENSs, and ODM are also currently used. ZFN was developed in 2003 (Bibikova et al.,
2003), TALENSs 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 Ill).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
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two different functional domains:artificial ZF Cys2-His2 domain at the N-terminal region and
a nonspecific Fokl DNA cleavage domain at the Cterminal region. Fokl 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 Il1). 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 Fokl 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 Il
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 TALENSs, 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/TALENSs 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 (DHPLCO 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- | nuclease. Cut strands are then separated by
denaturing polyacrylamide gel electrophoresis and visualized by fluorescence detection by
using a LI-COR DNA analyser.
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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 1%t 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. 2" 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 Reference
mutant/cultivar
(country)
Rice Salt Gamma NEAR IRRI-9 | MRNI. Nu.
tolerance | ray (India) 45, 2001
Rice Salt lon beam. | Japan Abe et al.,
tolerance | Irradiation 2007
Rice Salt Gamma VND95-20 Do et al
tolerance 2009
Bread Drought | Gamma Njoro BWI | IAEA
wheat tolerance (Kenya) Bulletin, 50-
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1
Maize Drought | Gamma Kneja 698W | PMR, 2012
tolerance | ray (Bulgaria)
Rice Tolerance | Gamma Kahmir Ahluwalia,
to cold ray Bastrati Maluszynski
(Pakistan) and
Nichterlein,
2004
Rice Tolerance | Gamma Nagina 22 | Poli et al.,,
to heat ray (India) 2013
Soybean | Tolerance | Gamma Heinong 26 | Khan and
in cold, | ray (China) Tyag, 2013
drought
and water
logging

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 Reference
mutant/cultivar
(country)
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Rice Resistance | Gamma Camago 8 | MBNL  No.
to  blast | ray (Costa Rica) 43, 1997
and virus
disease
Bread Resistance | Gamma EldoNgano-I PBGNL Nos.
wheat to black (Kenya) 32 and 33,
stem rust 2014
(Ug99)
Chick pea | Blight Gamma 1lassam-2K Hassan et al.
resistance Pakistan 2001
Barley Mildew EMS Betina Sigurbjornsson
resistance (France) and Micke,
19741
Japanese | Black spot | Gamma Gold Nijissciki | Saito, 2016
pear resistance (Japan)
Pepermint | Wilt Neutron Murray Todd, Green
disease. irradiation. | Mitcham; and  Horner,
resistance (USA) 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(\VVollman 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 Reference
mutant/cultivar
(country)
Rice Grain Gamma | VND95-20 Du et al. 2009
quality ray (Vietnam)
Rice Glutinous | Gamma | RD6 Ahluwalia,
endosperm | ray (Thailand) Maluszynski
and
Nichterlein,
2004
Bread wheat Grain Gamma | Jauhar 78 | MBNL No. 2,
colour ray (Pakistan) 1973
Cassava Cooking Gamma | Tekbank  ve | MANT No. 44,
quality ray/MNU | (Ghana) 1999
Sorghum Grain Gamma | Djeman (Mali) | MBNL No. 44,
colour ray 1999
Sunflower High oleic | Gamma | NuSun (USA) | Ahluwalia,
acid ray Maluszynski
and
Nichterlein,
2004
Tobacco Pale green | X-ray Chlorina  Fr | Sigurbjornsson
(Indonesia) and Micke,
1974
Grape fruit Red fruit | EMS Rio Star | MBNI. No. 37,
flesh and (USA) 1991
juice
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Chrysanthemum | Reduced lon beam | Aladdin 2 | Shiran et al,
axillary (Japan) 2013
buds
Various New Gamma | Golden MHNI. Nos. 33
flowers, La | colours ray Creman Cream | and 34. 1989,
Canna lilies. | and forms Prapanpong: Wongpiyasatid,
Moss Orange Huchan et al,
Siranul;  Pink | 2000
peeranuch;
Yellow arunce
(Thailand)

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 1% 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.

No. of mutant cultivation

10 B Ornamental

M Fiber

| ]

50 Grass/ Fodder

M Fruits

W Sugar crop
Other

50

Cereals

Oil seeds

Pulses

Vegetables

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 10 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 | Tumor cells might not be
original mature cells 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.
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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 :

e 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.

e 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.

e 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.

e 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.

e 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:
lonizing 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 @ 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:
Alcohol
Obesity
Infection
Tobacco

o0 o

Preventive Measures —
e Exercise regularly
e Eliminate or reduce stress and enhance the ability of effectively cope with stress
e Go to annual health check up
e Learn to practice self-examination ( Breast & testicular)
e Eat a balanced diet that includes vegetables, fresh fruit, whole grains & adequate
amount of fibres.
e Take at least 6-8 hours of rest per night
e Reduce exposure to known or suspected carcinogen.
e Quit smoking & drinking.
e Auvoid eating preserved food.
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Prostate cancer - Symptoms and causes - Mayo Clinic

Colon cancer - Symptoms and causes - Mayo Clinic

446



https://www.mayoclinic.org/diseases-conditions/prostate-cancer/symptoms-causes/syc-20353087
https://www.mayoclinic.org/diseases-conditions/colon-cancer/symptoms-causes/syc-20353669

Isolation and characterisation of Pesticide (chlorpyrifos) Degrading
Microorganisms from soil

Supriya Dinanath Potdar?, Mr. S. G. Kulkarni?
1 MSc Biotechnology, Department of Biotechnology, Shivaji University, Kolhapur
2 Vivekanand College, Kolhapur (Autonomous)

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:
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Figd. Sercening of Chlowpyrifos degrading Bacteria
1. Screening observations fungus colony und bactena degrading colony with zone.
2. Further growth on N agar for ch \ of b fal colony

.

Colony Morphology:-

Size | Shape | Colour | Margin | Elevation | Opacity | Consistency | Gram | Motility
Nature

0.5- Circular | White | Regular | Convex Opaque | Moist Gram Non-

1mm Positive | motile
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Gram Staining:-

Figd. Gram Staining;
Gram positive cocci shaped isolates were seen by microscopic observation.

Biochemical tests (IMVIiC) of Bacterial isolates

Figs. IMViC Test
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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Education as a Vital source of human capital formation then and Now:

Dr. Revati R. Patil
Asst. Prof. Department of Commerce.
Vivekanand College Kolhapur, (Autonomous)

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.

453




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 11Ts 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 (I1Ts) and Indian Institute of Management (I1IMs), 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 1ITs,
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
Buddbhist 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.

e 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.

e The teachers used the storytelling methods to teach the students.

o Students used to ask questions about the topics taught by the teachers and these topics
were discussed and then answered to the students.

e The education of that time mainly focused on practical knowledge of the topics taught in
the class.

e 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

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.
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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Yoga Is the Tonic of Human Welfare

Prof. Havaldar Shri Narayan Rajaram Sangar (Retd) Indian Army
Director of Physical Education, Vivekanand College, Kolhapur (Autonomous)

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.
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Skill Enhancement Courses for Undergraduate Degree Programme in
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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.

e Drug Industry
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o Beverage Industry

o Food Industry

o Pharmaceutical Industries

e Chemical Industries

e Agro-based industries
Dairy Industries

e Foundries

e Cosmetic industries

o Fertilizer industries

o Polymer / Rubber industries

o Leather industries

o Textile industries

e Sugar industries

o Pesticide industries

o Perfume Industries

« Research and Development institutions/organizations

o Research Institutions

o Quality Control Departments in Industries

o Oil and Gas Companies

e Paint industries

e Paper industries

Different roles, positions and posts which are available for the aspiring Chemistry Graduate
candidates are as below where they can be placed.

e Chemist

e Lab Assistant

e Pharmaceutical Sales Executive

e Chemical Technicians

e [Forensic Assistant Scientists

e Quality Control Chemists

e Hazardous Material Management Chemist
e Analytical Chemists

e Organic Chemists

e Junior Research Associates

e Medical representatives

e 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 SWAY AM portal, which is administered under the Spoken Tutorial
project by Indian Institute of Technology, Bombay. Using this software we can perform
the following.

e To create and visualize chemical structures in 3D.

e To render secondary structures of proteins and nucleic acids.

e View crystal structure and unit cell parameters.

e It displays structures in various display formats

e We can change the thickness of bonds, color of atoms and bonds.

e Rotate and view the molecule from various angles.

e Displays interatomic distances, bond-angles, dihedral-angles, dipoles,

charges and symbols.

e Surfaces, atomic and molecular orbitals can be displayed.

e We can produce animations and create GIF files.

e Images can be used in print media-journals/ publications/books.

e 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. RDK:it 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.

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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Ten Days by Gillian Slovo : A Political Thriller
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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 20" 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. Baniji, 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

469




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’ (pagel77). 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.
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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,
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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 um 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 | 15.60%
methy| ester (C 20:5n3)
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 | Saturated | Monounsaturated | Polyunsaturated | Trans Fat
ol (%) (%) (%) (%)

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.|53.90 18.30 27.70 0
corniculatum
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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
applicationusing 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
containsadditional 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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connectedinformation of the system.
Report: it shows the reports in different fields of the system.

. 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-
TheHotelmanagement 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
7,8,8.1,10,0r11.

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 andbeverage industry, resorts, airlines, cruise and many more.

. 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
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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
beeasily 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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