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PREFACE

This proceeding contains the contributed res
Seminar on 75 Years of Indlan Lconom
Department of Lconomics of Arts, Comm
Khurd and sponsored by Indian Col
19% 20™ Januvary 2024,

earch presentation delivered at the National
Y. Opportunities and Problems” organized by the
erce, Sclence and Computer Sclence College, Ashvi
INCll of Soclal Sclence Research (ICSSR), New Delhi held on

The seminar particularly  encoura
academies with the more established ac

On the occasion of the 75th year of Independence, the entire country Is celebrating the

while organizing a seminar on ‘75 Years of Indian

India is being looked as the next €conomic superpower and also is expected to lead the
world as Vishva Gury, it is essential to evaluate the progress of the economy in a nutshell.
However, there are plenty of challenges to this economy that it needs to overcome to become a
global giant. There are problems related to population growth, regional imbalance, poverty,
unemployment and slow growth rate, etc. This seminar has proved to be a very good platform

for the researchers of Economics, Commerce and Management to share their research regarding
the Indian Economy.

The main object of the seminar is to bring together eminent researchers of various fields of
Economics and Commerce to exchange ideas relevant to the Opportunities and Problems in the
Indian Economy. Most of the Research papers in this volume have been referred. The editors

express their gratitude to all the management as well as staff, colleagues, research scholars and
students, who helped in many ways for its success.

This academic event is being conducted with financial assistance from the Indian Council of
Social Science Research (ICSSR), New Delhi. | am glad that the Department of Economics is also
bringing out a research journal of the seminar that includes invited talks of the resource persons
and the contributions of the participants. My sincere thanks and appreciation are due to the
staff members for making great efforts in organizing this event and making it a grand success.

Thank You!

Dr. Sarika Rohamare




.OMF UTER SCIENCE COLLEGE ASHVI KD.
B++ grade with CGPA 2.89 :
dnagar Maharashtra, India- 413738
ail ID: principal. acsashw@pravara in,
www.ashvicollege.in y




S TTTTRRREEescseeeeesseewensessmez»»—

Current Research Scenario in Science and 'I‘cchnuloa !CRSST~24I

CURRENT RESEARCH
SCENARIO IN SCIENCE AND
TECHNOLOGY

Chief Editor
Dr. M. N. Kharde

Executive Editors Co-Editors

Dr. S. D. Bhumkar Dr. A. B. Gholap

Mr. D. V. Lokhande Dr. R. B. Gaikar

Mr. S. S. Varpe Mr. M. M. Patel

Mr. V. P. Chaudhari Mr. V. A. Salve
Published by

ARTS, COMMERCE, SCIENCE AND COMPUTER

SCIENCE COLLEGE ASHVI KD.
Tal. Sangamner, Dist. Ahmednagar Maharashtra, India- 413738

CRSST-24 : Jaunary-2024



N

RCH SCENARIO IN BCIENCE AND

CURRENT RESEA
TRCHNOLOGY

Publisher
ARTS, COMMERCE, SCIENC

ASHVI KD.
Tal, Sangamner, Dist. Ahmednagar Maharashtra, India- 413734

£ AND COMPUTER SCIENCE
COLL'Q.

Phone/ Web/Email:
Tel: +02425—24005

Website: ww.ashvicollegc.in
Email ID: principal.acsashvi@pravara.in

Edition/ISBN
19, January 2024
978-93-6128-406-9

All rights reserved. No parts of this publication shall be reproduced, stored in a
stem oOr transmitted, in any form or by any means, electronic
recording or otherwise, without thc.

mechanical, photocopying (xerox copy),
prior permission of the Author and Publishers.

ublisher/editor of the book is not responsible for errors in the
om the use of information contained in it.)

(Disclaimer: The p
equences arising fr

contents or any cons

CRSST-24 : Jaunary-2024



This book represents the research papers contributed by teachers and research
scholars on Current Research Scenario in Science and Technology. Economic growth
eled by science, technology, and innovation.

€w concepts into use that creates value. It opens

. : ate change, achieve
disaster risks, realize sustainable industrialization and solve the
problems of poverty and unemployment,

Creating a sustainable future needs a critical thinking of how one can apply

technology for the development of innovations within existing society. It is possible only
when we create public awareness through a current research scenario. The goal of
s_ustainable future can be achieved by the understanding the basics of scientific concepts
like energy _conservation reduce-reuse-recycle, water harvesting, organic farming,
rooftop farming use of various technologies like solar, thermal, wind, rain, geothermal
and biomass. Building knowledge based society having a significant impact on our lives to

promote economic growth and environmental sustainability by exploring ideas andfinding
new feasible ways,

Chemistry plays a pivotal role in the strength of the Indian economy and the
advancement of humankind. Chemist’s achievements include life-saving pharmaceuticals,
advanced energy solutions, improved agricultural productivity, and novel materials used
in products from clothing to electronic devices. Current research in chemistry will help
to better protect plants from pest infestations, improve food production and distribution
channels, extend the shelf life of food through advances in packaging, and maintain food
quality and safety. High-yield seeds in combination with new approaches to fertilization
will increase food production and helpto reduce soil erosion.

Medical breakthroughs and technologies made possible through advances in
chemistry provide understanding of how human health is impacted by disease and
hazardous chemicals in our food, water and the environment. Current research in science
plays a critical role in medical diagnosis and drug development, enabling people to live
healthier lives also offers new solutions for reducing pollution and its impacts on human
health. Current research in chemistry can help eliminate or reduce hazardous chemical
pollution. Chemistry will help meet the affordable and clean energy goal through the
development of new materials for renewable energy, by beingmore energy efficient in the
chemical processing industries, and by advancing cleaner fuel technologies.

Life science research contributes for delivering better outcomes for health, the
environment and industrial, agricultural and energy production. Current research in Life
Science also promises more effective and efficient products to provide better health that
are based on understanding of the human body and its ailments and diseases and of the
interventions required to deal with them. These products can deliver on two vital and
inextricably linked goals - i/mproved health.

The increasing energy demand in scarcity of electricity that affects education and
healthcare in many areas of the world, are the vital problems faced by the contemporary
civilization. Physics contributes in addressing these problems by the development of
alternative energy sources. The scientific research is the foundation of progress in
renewable energy technologies, fuel cells as well as the nuclear power, which is
considered as alternative, clean energy source. Sustainable energetic that includes
photovoltaic, solar thermal applications, biomass conversion, wind energy technology,
hydrogen production and fuel cells requires novel solutions provided by physics.

Dr. M. N. Kharde

CRSST-24 : Jaunary-2024
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Abstract
The Purpose of my Research Paper is to focus on potentiality and strength of India’s Service

Sector in shaping Business through Retail Sector. The distinct characteristics of services are
intangibility, perishability, inseparability, variability, ownership, simultaneity, quality
measurement etc. This study is to discover the remarkable changes in Service Sector and its
overall impact in structuring Business through Retail Sector. As Service plays vital and crucial
role in the pace growth of Indian Economy, this research paper also depict the role of services in
Modern Economy, reasons for the growth of Services in India with addition of analyzing the
transformation in this Sector. With its emerging nature it has become the fastest-growing sectors
on the global landscape and hence it has made substantial contribution towards global output as
well as employment generation. With around 1.2 billion population India’s Services share to
Total GDP for the year 2012-2013 is 59 29% and Retail sector contributes by 14 % to 15 % of its

GDP for Indian Economy. My research paper will put emphasize on how Retail Industry get

“Tertiary Sector” and implication on FDI (Foreign Direct Investment) .The

empowered by this
research also calls attention to the related case study in order to develop business in retail
ics of the retail service sector in

industry. The purpose of this paper is to examine the characteristi
India and underlines its future prospects.

Keywords! Service Sector; Indian Economy; Retail Sector; FDI (Foreign Direct Investment)

Introduction

A Service is a form of product that consists of activities, benefits, or satisfactions offered for

sale that are essentially intangible and do not result in the ownership of anything. Philip Kotler
and Bloom define services as, “any activity or benefit that one party can offer to another that is
essentially intangible and does not result in the ownership of anything. Its production may or may

not be tied to a physical product.”
The distinct characteristics 0O

variability, ownership, simultaneity,

Examples of Business Services

f services are intangibility, perishability, inseparability,
quality measurement etc.

Table 1.1 Various example of Business Services
Retailing Courier Service Hotel Restaurant ]
Advertising Education Airlines Consultangy |
IT Service Banking Services Medical Services R&D Services
Education Legal Services Maintenance " Invcstmgnt Ad’wsmg
Beauty Saloon Theme Park Marketing Research Accounting & Tax
at a faster rate and strengthens our

1.1) in India is growing
% to total GDP (Gross Domestic Product) (2012-2013).
Post-Independence in the financial year of 1951-1952 it was about 29 63% share to total GDP

which further accelerated by 43.91% during Ppost liberalization period (1991-1992). l.lerail
Industry accounts for 14 — 15 o, GDP for Indian Economy and estimated to be US$ 500 billion

Various Business Sectors (Table
Indian Economy by contributing 59.29

L
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in 2016. Overall different Service Sectors iy,

. Ing;
as well as in global economy. a

and is expected to rise about USS 2500 billion e
generates employment and create stability 10 the: marke
Research Objectives o hen the Indian Economy.

* To identify the role of Service Sector In Strengt E; gttt

* To evaluate the reasons for the remarkable growt 0 1 he scenario of FDI in

* To abserve the growth of Indian Retail Service Sector an

Retail Industry.

* To visualize future prospects of Services in
Research Methodolo

) gy , :
The data is primarily collected from secondary sources with the aid of books, newspape;,

magazine, journals and internet.

Service Sector-The New Growth Engine of Indian Ecofmmy z i
Indians are undergoing a distinct change. Services play a dominant role in our Jives

Services sector is the fastest growing sector of the Indian Economy. It clocked a growth rate of

8% in the 90s.0ne in two Indians eam their livingfrom services
Table 1.2 GDP Distribution of three sectors for 5 years

India’s Retail Sector.

Financial Year Agriculture & Allied Industry share Services Share |
services to Total GDP to Total GDP to Total GDP

(%) (%) (%)
1991-1992 28.54 27.33 4391
2009-2010 14.64 28.27 57.09
2010-2011 14.45 28.23 57.32
2011-2012 14.10 27.51 58.39
2012-2013 13.68 27.03 59.29

We can interpret from the abovF data (Tablel.2), that post liberalization has flourished the
entrant of multinational companies in India with certain liberal policies and thus it rise the service
share to total GDP with lots ofemployment opportunities as well. As we can observe (Tablel.2)
that the rate of contribution of GDP for Agriculture and as well as Industry is slowing down
gradually, but certainly the Service Sector is on continuous fastest growing stage.

Remarkable growth Observe in India’s Service Sector —International Comparison

India’s services sector is still growing at much higher rate as compare to primary and
secondary sectors of Indian Economy In 2011, service sectors contribute was 67.5 per cent in the
world GDP of US $70.2 trillion. . Now India is fifth largest Economy in the world
Reasons for the growth of Services in India

» Ecounamic, Afflucace-: The incremse in per capita income (from Rupees 238.8 in 1950 ©
Rupess: 11,954 in.]998) is an indicator of the increase in general afﬂuel:;ce levcl‘ The increas¢
in affluence has given rise to services like pest-control, personal securi interior- designer €1
« Changing Role of Women-: As soon as more women have started wozing the need: for day

education/distance learning/ part-time courses,
e Life’s Expectanc'y_.; The health Programmes haye s
life expectancy, giving rise to services like old
of fitness clubs; diagnostic centres, medica] ¢
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are the reflection of the growing demands for health care services.
Future Prospects of Services in Retail Sector in India:

Post liberalization in Retail sector in India. Today within the booming service sector,
retailing is the single biggest contributor in terms of GDP to nation income it can be further
divide in to organize an unorganized sector.

« Organized sector

As Organized Retail Sector constitutes to 8% and it is estimated to be 20% by the year
2020.Indian Corporate like Pantaloon, Reliance and ITC enter into segment along with various
foreign brands. With greater purchasing power amongst the middle class, it has resulted in the
establishment of departmental stores, supermarkets, rural retailing, e- retailing and luxury
retailing. These different sectors have a unique advantage and the scale of operation depends
upon factors like average footfalls, sales per sqftetc.However the process of acquiring license
is still a bottleneck for the development of Indian Retailing.

» Unorganized sector
The unorganized sector is still dominant in India with 92% in total retail market, since it has
the advantage of low investment and pricing of products is very important and crucial for
traditional retailer as well as for the consumer. Unorganized retailers play an important role in
this regard and are a vital part of the supply chain. Flexible credit options and convenient
shopping locations will help traditional retail to continue its dominance in retail sector.

» Rural Retailing
India’s huge rural market has also attracted retail investments and is seen as a viable
opportunity for growth by corporate India.ITC launched the country’s first rural mall
“ChaupalSagar” with diverse products being offered ranging from FMCG to electronics
appliance to automobiles, with a view to provide farmers a one stop centre for all their
consumption requirements..

Findings

* The Indian service industry has emerged as one of the largest and fastest-growing sectors on

the globallandscape with India ranked 9® in overall GDP and 10th in services GDP.

Economic Liberalization, market orientation, changing the role of women, export potential,

service tax etc are some of the reasons for the growth of India’ Service Sector.

Indian Service Sector shaping the business through retail sector which accounts for 14-15 per

cent of thegross domestic product and the implication of FDI to different stakeholders.
Conclusions-:

India’s Service Sector (Tertiary Sector) constitutes to 59.29% to total GDP as compare to
Primary (13.68%) and Secondary (27.03%) Sector in Indian Economy. Retail Industry as a part of
Indian Service Sector contributes about 14-15% GDP in the growth of Economy.FDI in Retail

with 100% in single brand and 51% in multi-brand empowered the retail sector and to different
stakeholders (Farmers, SME, Consumers, retailers, etc) by giving an opportunity to grow and
prosper their business. Thus India’s Service Sector is shaping the future of Business through
Retail Industry.
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Loknete Dr. Balasaheb Vikhe Patil (Padmabhushan Awardee), Pravara Rural Education
Society’s Arts, Commerce, Science and Computer Science College, Ashvi, was established in
14th July 2001 by the great vision of Late Dr. Balasaheb Vitthalrao Vikhe Patil. The college is
situated at Ashwi village, the heart of 22 villages generally known as Pravara region. The college
has 2.5 acres campus with lush green trees and pollution free atmosphere. The college is
permanently non grant, affiliated to the Savitribai Phule Pune University, Pune and is approved
under section 2(f) of the U.G.C. act. The institution offers 3 years undergraduate degree
programs viz., B. A. in Marathi, Hindi, English, Economics and Geography, B. Com and B.Sc. in
Chemistry and three year post graduate degree program like M.Sc. (Organic Chemistry), M.Sc.
(Analytical Chemistry) and M. Com. in (Business Administration).

Curriculum offered by the institution is highly relevant to the present needs of the society
and aimed at overall personality and career development of students. The institution is
committed to impart quality and value based education to the students, which help them in
gaining knowledge and employment. The institution has highly qualified and experience
teachers, well equipped laboratories, library, gymnasium and spacious playground. The
institution has NSS unit conducts various extension activities. The Soft Skill Development
program is conducted for overall development of the students. The institution has Earn and
Learn Scheme, Book Bank Scheme and Poor Boys Fund for economically and socially backward
students. For counseling and recognizing the needs of students the institution has Student-
Teacher Guardian Scheme.

Faculties are actively engaged in research activity. The number of research papers published
in national and international journals has been increasing. With an objective to equip students
and teachers to compete in global knowledge based society, the institution has started
restructuring every component of education i.e. learning, teaching, research and extension to
make it more relevant and useful to the society.

The management and staff take efforts for quality enhancement and to achieve academic
excellence to keep pace with future plans and execute its mission and goals successfully. It helps
the students for their vertical and horizontal academic growth and gaining knowledge.
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Women Economic Empowe
by Indian English Novelist wr

Ms. Sunanda Ramnath Pachore,
Rescarch Scholar and Assistant Professor, s deh
Arts Commerce Science and Computer Science College Ashwi K.D.

Women's economic empowerment in India has gained i“"“’”if‘g attention now a day, [t g
become a key factor for promoting gender equality and sus%amab‘le‘ c!evz?lopmen[_ Women
empowerment is a general term originated in 1960 with the starting of civil rights ’mUVEIlnent in
U.S.A. It covers wide range of ideologies and theories which focuse:s OR. Wormen §: Position ip
society, their social, economic rights and culture. Literature plays an important role in women’s
empowerment from different angle such as social, political economic and helps them to create
their own self existence in Indian Patriarchal society. In English Literature the idea of Women
Empowerment incorporated with the idea of feminism. This is a ideology which is greatly
influenced by western writers Mary Wollstonecraft, Simone de Beauvoir, Toril Moi, Kate Millett
Elaine Showalter and Virginia woolf. They all favor the same idea and give voice to the voiceless
women psyche. Verginia woolf in her essay 4 Room of One’s Own, writes, “A woman must have
money and a room of her own if she is to write fiction.”” In this quote she urges to the women
who have caught themselves in the societal norms to break open and live independently. In India
from Vedic period the ideology of women empowerment is existed. Women were highly regarded
and had position in their society. They believe that God exists where women are valued. At that
time women are allowed to take part in all activities that men could do. After Vedic period the
status of women declined. They lost their social, political and religious status. The birth of
daughter is unwelcomed and the birth of son was desired. The systems like child marriage, dowry,
and sati started. All freedom that they had in Vedic period curtailed by the rigid patriarchal Indian
society. However, over the past one and half decade, Indian society has witnessed transformative
change in the status of Indian women. This change is attributed to both economic and non-
economic factors.

In Indian literature, the theme of woman empowerment is most subtly handled by Indian
female writers in post- independence period when most of the literary fields were male
dominated. A number of women novelists such as Shashi Deshpande, Kamala Markandaya,
Nayantara Sahgal, Ruth Prawar Jhabwala, Anita Desai mainly wrote about various female issues.
They describe the lives of Indian women under the impact of patriarchy and simultaneously
present the concept of new women who is strong, fully awakened about their rights and ready (0
fight against the patriarchal norms. They not only fight for their social status but also for their
cconomic status which is very important to receive equal status to men. The present research
paper will highlights how women’s economic empowerment is depicted in the characters of
Shashi Deshpande. Shashi Deshpande is a well known novelist in Indian Literature. Who
represent Indian Middle class women and their struggle in her writing. Her writing focuses on the
lives of women who are suffering and struggling under the patriarchal construct with their oWn
strength.

The Dark Holds No Terror is a reflective novel of the feminist aspiration by Shashi
Dcshpandc.; It narrates the story of a successful lady doctor Sarita, the protagonist of the novel
The story is about her conflict that she has to face as doctor and as a wife. She is a popular doctof
outside hcr. home and inside her home she is trapped animal by her husband. Sarita has a bettr
understanding of herself and others that gives her courage to face the reality. It is the story of 8

___../

Tntroduction:
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girl who is finding her inner self, She grows u
As a daughter she has bad memories, Sarita st

P a8 a victim of her mother’s gender — based bias.

T T Il remembers her mother’s bitter words utter when
she was unable to save her younger brother from drowning, She put all blame on saru’s head and

she is not allowed tq have any escape from this sense of guilt, which makes her more insecure in
her mlatinnsh.ips Wll|1 others. Manoher who ig unpaid leach;er in a small college behaves very
rudely with his wife and Fums cruel when he realizes tha his career is not having any future or
hopes on the other hand his wife has overtaken him professional.

Initially she was spending her life with emotions and anxieties but gradually she realizes that
there is more to life than dependency on husbang and parents. And subsequently she decides to
make her life better. Thus it is a tremendously powerful picture of a self sufficient woman who is
aware of her professional and economic identity. The novel “The Dark Holds No Terrors” ends
with the certainty that how women is no longer to be victim of male ego but a confident and
economically empowered woman who has come out of all social evils with the help of economic
independency.

In ‘If I Die Today” presents fractured marital relationship of a couple Manju and Vijay. Manju
has been as loving and understanding wife who later on turned out to be an emotional woman.
She is neither satisfied nor confident and livi ng her life in such miserable which makes her unable
to see that her feelings of misery are not due to her faults. Her husnand Vijay depicts the
traditional picture of hindu husband who desire a son; the sole heir of the family. Though an
educated Dr. Kulkarni longs for a son and silently torturing his wife; making her fully dependent
on him. She seems to have become a victim of passive aggressive husband who silently tortures
his wife who neither hits nor says any angry word to his wife, but his behavior, actions and sly
comments make her guilt. She hopes that second pregnancy will bring husband and wife closer
but fails to get desire result. Here she realized that the problem does not lie in motherhood,
wifehood and womanhood but in the attitude of Indian middle class males who take women
granted as they become wife. At the end Anju is fed up with all this and decides to fight for her
independence from the stronghold of female domination; became economically independent and
frees herself from the patriarchal marriage institution.

Conclusion:

It is in this manner Shashi Deshpande exposes the lives of Indian women who are caught
themselves between traditional patriarchy and modernity. Thus in both above selected novel, the
novelist created such female characters who reconstructs women’s experiences to voice for their
oppressive living. In her works she is trying to free the women from their female psyche, male
domination and patriarchal ideologies by transcending their boundaries. This is a changed new
Women represented in the both selected novel, who has become conscious of their destination.
Now they are not worried about the fear of old age, fear of unloved, misjudged, misunderstood
and failure that has been haunting her throughout the ages. Both are very fruitful novels in which
Deshpande has shown female consciousness of her own rights, responsibilities and destination. In
Nutshell these two pieces of literature promotes that women’s economic empowerment is the only

Way to get gender equality in Indian Society and will a help to enrich inclusive economic growth
of India_
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Faculties are actively engaged in research activity. The number of research papers published
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restructuring every component of education i.e. learning, teaching, research and extension to
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Introduction :

India's economy is one of the world's fastest growing, as we all know, so it is crucial to
having a government intervention and a significant increase in investment flow foreign
investment in a developed country like India will maintain and accelerate the development of its
e-commerce sector. According to statistics data, internet usage in India has climbed to 429.23
million users and is anticipated to reach over 1000 million by the year 2025 as a result of the
country's strong expansion in digital penetration. E-commerce has the potential to help developing
rural areas in nations like India leapfrog into the knowledge paradigm, which is one of the most
significant benefits of the industry. E-commerce has integrated significantly into modern life. For
the majority of individuals, especially those living in urban areas, having access to e-commerce
platforms is not a luxury but rather a necessity. India has over 100 million internet users, and
there are alternative ecommerce platforms available (instead of the traditional physical platforms)
for practically every area of our lives, starting with the purchase of ordinary household items and
ending with online brokerage. E-business is still not widely adopted compared to other established
markets like the US and the UK, but it is expanding considerably more quickly now than it did in
the past.

Key Words: e-commerce
Objective:-

1. To study the concept of E-commerce

2. ToStudy the Role of E-commerce in Economic Development
Data collection:-

The primary source of data collection in this research paper is the secondary data. The
available information on E-commerce has been extensively used to complete the research report.
All the available Journals, Related books, Web, Articles, Publish and unpublished information
and Papers provided necessary information to the finalize the research paper.

Limitations of Study

This paper is based on secondary data so that this paper possesses all inherent limitation of
secondary data. And in this paper no primary data is used. Time constrain is also one of the
limitations of this study.

Meaning-
E-Commerce

‘E—Commercg, also known as c_lcctronic commerce or internet commerce, is an activity of
buying 'and selling goods 0{ services ovcfr the internet or open networks. So. any kind of
:;:E:f::;i";ﬂ liz::ﬂ:;yr:O:;i.e f l;rcl;";sr;em]; d_é?;:; ;Jcnsme;)ed as E-comme‘rce. So, E-commerce can be
the Internet, others dt;ﬁnc E-Comme}ce i o LR R Sl semicesmid

’ as retail sales to consumers for which the transaction

takes place on open networks. The buying and sellin i
- g of products, services, and digital products
through the Intemet all fall under the umbrella of e~commerce. gital produc
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“Eoonmence (electrome commerce) s the exchange of goods and services and the
FaaINRR oF fueds and data over the intermet. E-commerce relies
PRt wchading  websites,
possable™

“Hlectoar: commerve is commerce via any electronic media, such as TV, fax, and online
acovary Intermet-based commerce makes use of any Internet facility and service. Web-based
commerve Rxvuses on the opportunity of the World Wide Web apparatus, in particular, its
wbaquaty andd s case of use™,

Types of E-commerce:

I, Business-to-Business (B2B) - B2B  e-commerce consists  of all kinds of electronic
wansactions, dealings and business related o the goods and services that are conducted
drwoen two companies.

1. Business-te-Consumer (B2C) - It is the most common form of e-commerce, and it deals
with electronic business relationships between businesses and consumers.

3 Consumer-to-Consumer (C2C) =This level of e-commerce consists of all electronic
Tansachons that take place between consumers. This consists of electronic transactions of
200ds and services between two customers and is mainly conducted through a third party that
provides an online platform for these transactions. C2C e-commerce consists of sites where
oid wems are bought and sold, such as OLX. Quickr etc.

4. Comsumer-to-Business (C2B) —In C2B e-commerce, a consumer or an individual makes
B oods or services available online for companies to purchase, so, in this kind of e-
commerce 3 complete reversal of the selling and buying process takes place.

3. Business-to-Administration (B2A) — This e-commerce consists of electronic transactions
that wkes place companies and bodies of public administration such as government.

& Ceoasumer-te-Administration (C2A) — This e~commerce consists of electronic transactions
that takes place between people and bodies of public administration.

Rele of E-Commerce in Economy Development

E<ommerce m India 1s growing not just because of the internet penetration is increasing
but also due to the favourable ecosystem developed by the market. E~commerce and electronic
applicanons m automation has brought in tremendous growth in India. E-commerce is connecting
rural India for the business hence develop village economy. Following points shows the vital role
of e~commerce in Indian economic development.

I. The growth of the e-commerce industry has been rapid over the past few years, with no signs
of slowing down_ In a world that is becoming increasingly digitized, e~commerce has become
a crucial component of the global economy. As technology continues to advance and
consumers become more comfortable with online shopping, it is expected that the e-
commerce industry will play a vital role in driving economic growth in the years to come.

One of the key factors contributing to the growth of e-commerce is the convenience it offers

to consumers. With the ability to shop from the comfort of their own homes, customers can

avoid the hassle of physically visiting stores and save time in the process. In addition, the
wide selection of products available online has made it easier for customers to compare prices
and find the best deals, further fueling the growth of e-commerce.

3. Another factor that has contributed to the rise of e-commerce is the increased availability of
high-speed internet and mobile devices. With more and more people having access to the
mternet and smartphones, the number of people shopping online has increased dramatically.
This trend is expected to continue in the coming years, as technology continues to improve
and more people gain access to the internet.

on technology and digital
Wile apps and social media to make buying and selling

ro
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ommerce has also had a significant impact on small businesses gy,
rm for selling goods and services, e-commer,
has made it easier for small businesses to reach a wider audience and (lzompt?tc with large;
companies. This has helped to create new jobs and stimulate economic growth, as smy]|
businesses are able to invest in new products and services, hire new employees, and expang
their operations.
5. E~commerce has also had a positive impact on the global economy by creating new marke
and increasing cross-border trade. With the ability to sell products and services to customers
all over the world, e-commerce has opened up new opportunities for businesses to reach new

customers and expand their reach.

6. E-commerce has also played a crucial role 1
retail. By reducing the need for physical stores and reducing the amount of waste generated

by shipping and packaging, e-commerce has helped to reduce carbon emissions and promote
sustainability.

7. E-commerce has already had a significant impact on the global economy, and its role in
driving economic growth in the years to come is expected to be even greater. With its ability
to offer convenience, create new markets, and promote sustainability, e-commerce will
continue to play a vital role in shaping the future of the global economy

Conclusion
E-commerce has become an essential part of all of our lives. Apart from this, it helps in the

economic development of the nation as well this development takes place via optimum utilization
of resources, improved efficiency, enhanced customer services, and FDI. Since ecommerce 1 S0
important, the government should also take measures to improve e- commerce in the country for
further growth and development. E-commerce has reached so many people and has impacted their
lives in a much better way. People can now choose from a different range of products according
to their needs and wants. Better technology and digitization have boosted the competition among
firms and have ensured a healthy environment where firms can improve their overall working
while contributing to economic development.
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Abstract

E-banking, also known as online banking or virtual banking or internet banking is a system
that cnables banking transactions like transfer of funds, payment of loans and EMIs, deposit, and
withdrawal of cash virtually with the help of the internet. The purpose of the study is to emphasize
the concept of e-banking. The research method of this study used the secondary data listed in
different databases of books, research papers, and related articles of e-banking available on the
Intemet. The present study has been undertaken to describe the present status of e-banking in India
and examine the challenges & opportunities of e-banking. With the help of e-banking, the
banking sector is gaining customer satisfaction and loyalty. Banks should provide their customers

with convenience, meaning offering service through several distributions chanmels and the
availability of online services becomes easier for the customer.

Keywords: - E-banking, internet, electronic payment
LINTRODUCTION

Banking today has become easier and it has led to a secure way for people to keep their hard-
eamned money in their bank accounts. There are numerous of options available to people ranging
from debit cards, credit cards, e-wallets, internet banking,and mobile banking and so on which
have replaced the traditional methods of transactions. Earlier the payment through electronic
mode was restricted to making huge and lump sum payments for large value transactions and
cheques were the main instruments of transactions for a long time before technical innovations
took place. Now even petty payments become easier through e-banking making it more
convenient for users to seftle their payments. The adoption of e-banking services by customers

enables banks to get returns on their investment and provide them with a competitive
environment.

E-banking :

According to UNCTAD, (2002) stated that deployment of retail or wholesale banking
services over the internet is often referred to as E-banking which involves individual and
corporate clients, and includes bank transfers, payments and settlements, documentary collections
and credits, corporate and household lending, card businesses, and some others.

RESEARCH METHODOLOGY

This research conducted research using second-hand data listed in different databases of
books, research papers, and related articles on the Internet on e-banking.
OBJECTIVES OF THE STUDY

1. To know the concepts of e-banking,

2. To study the current status of financial innovations in the Indian banking sector.

3. To study the challenges faced in e-banking.

4. To study the various opportunities available in e-banking.

Challenges in E-banking: _

E-banking is in its emerging stage of development in India. Most of them are basic
services only the deregulation of the e-banking industry coupled with th(? emergence of 'new
banking technology is enabling new competitors to enter the financial services markets qulckl‘y
and efficiently. However, it needs to be recognized that perception norms and an improvement in
the functioning of e-banking services.
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» Security Risk: The problem related to security has bcco_mc om:: .O.f the major -
banks. A' large group of customers refuses to opt for e-banking fac:{ltlcs due to uncerta
security concerns. According to the IAMAI Report (2006), 43% (?f Internet users are
internet banking in India because of security concerns. Soitisa I?x g challenge for mar
makes consumers Satisfied regarding their security concerns, which may further incre,

banking use.

» Customer Awareness: Awareness among consumers about the e-banking facilitjes and
procedures is still on the lower side in the Indian scenario. Banks are not able to diSSCmina{e
proper information about the use, benefits, and facility of internet banking. Less awarenegg of
new technologies and their benefits is among one of the most ranked barriers iy the
development of e-banking.

» Privacy risk: The risk of disclosing private information & fear of identity theft is one of the
major factors that inhibit consumers while opting for internet banking services. Most consumers
believe that using online banking services makes them vulnerable to identity theft. According 1o
the study consumers™ worry about their privacy and feel that bank may invade their privacy by
utilizing their information for marketing and other secondary purposes without the consent of
consumers.

» Implementation of global technology: There is a need to have an adequate level of
infrastructure and human capacity building before developing countries can adopt global
technology for their local requirements. In developing countries, many consumers either do not
trust or do not have access to the necessary infrastructure to be able to process e-payments.

» Non- Performing Assets (NPA): Nonperforming assets are another challenge to the banking
sector. Vehicle loans and unsecured loans increase N.P.A. which terms 50% of banks retail
portfolio was also hit due to upward movement in interest rates, restrictions on collection
practices, and soaring real estate prices. So that every bank has to take care of regular
repayment of loans.

Opportunities in E-banking
Despite various challenges that are prevailing in context with e-banking in India, the

following opportunities are motivating the marketers for implementing e-banking:

» Untapped Rural Markets: Contributing to 70% of the total population in India is a largely
untapped market for the banking sector. In all urban areas banking services entered but only 4
few big villages have the banks entered. So that the banks must reach in remaining all villages
because the majority of Indians still living in rural areas.

> Multiple Channels: Banks can offer so many channels to access their banking and other
services such as ATM, Local branches, Telephone/mobile banking, video banking, €tc: o
increase the bankingbusiness.

» Competitive Advantage: The benefit of adopting e-banking provides a competitive advantag®
to the banks over other players. The implementation of e-banking is beneficial for banks 1P
many ways as it reduces costs to banks, improves customer relations, increases the
geographical reach of the bank, etc. The benefits of e-banking have become opportunities Ror
the banks to manage their banking business in a better way.

Conclusion and Suggestions

In today's world of globalization, e-banking is a significant aspect of the development of Fhe
banking sector by solving major issues, challenges faced by e-banking. The Indian banking
industry can develop customer loyalty towards the banking sector. This can be done through
training and development and by making the banking process easier and familiar to the custom®"™

The Government of India and various government agencies are making an effort (o make &

~
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banking more safe,
customers are

secure, and reliable with the convenience of digital channels. Most of the
visiting branches less often and they use online and mobile technology for their

banking needs more often. Onlineand mobile banking are rapidly growing. Nowadays most of

the people of India using e-banking for their transactions and make them stand with the current
scenario of the country.
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Abstract: |
‘ ' i and finance. It is th
‘Demonetization’ is an important term in the affairs of cun@wavailablc e wihact ]
changing available currency and introducing new one c)rI rE;lJlacn:gS rginmet ik =
:$ OF coins, In si ; o available note - The agt
notes or coins. In simple language it means stopping avarav’® nd ¢
mple languag bring in use new and suitabje

of Demonetization can stop old notes and coins and govcrnmcn‘t canIIJI gt i
currency for that particular era either in the form of notes or coins. e onetization’

has been done by various countries several times. As W€ know change occurs 1n everjf country as
far as time passes. There is no option for change and everyone has to change af;cord]ng o time.
Nobody can get stuck into the old and outdated things forever. Demonetization is also one of the
required activities for every country to maintain the finance affairs in W?” manner. The present
paper aims at giving information about the term ‘Demonetization’ in simple language. It also
takes review of ‘Demonetization’ happened in the world. Finally it talks about the impacts of it.
Key Words: Demonetization, Currency, Notes and coins, finance affairs, impacts etc.

Introduction:
Demonetization is one of the most talked topics of the past few years. The meaning of

demonetization is to replace the existing currency with a new one and to ban the older cumrency i
any type of financial circulation. Demonetization is not an unusual thing to Indian and the globe.
Because of several reasons several countries have banned the existing currency notes and coins.
Most of the time the main reason for demonetization given by various countries is to stop the
printing of fake currency notes. So it becomes very important to keep the notes and coms
unstable. By this act the possibility of making fake notes reduces though in these efforts the
government can be successful or unsuccessful but it becomes prior to take step towards stopping

the print of fake notes.
History of Demonetization:

In India the act of demonetization is not new the various Indian governments have taken the
decision of demonetization several times. It was in the year 1946 and in the year 1970’s the
country for the first time had implemented the act of demonetization. In January 1946, 1000 Rs,
5000 Rs, and 10,000 Rs notes were banned although they were reintroduced in 1954.

On January 16, 1978, the currency of Rs 1,000, Rs 5,000 and Rs 10,000 became illegal for ¢
second time after the government’s order and Wanchoo committee’s suggestion. Propose of
demonetization at both of the times were to clamp down the black money.

In November 2016, when the Modi Government took the decision of demonetizing the notes
of Rs 500 and 1009 were banned and the purpose of it was to clamp down the black money and 10
point out the tax thieves.

Aim:
‘Delzgze?i::?o::m of the present research paper is to give brief information about the te™
Objectives:

e To give information about emergence, definiti )

. To study the concept ‘Demonetiin o inﬁdnel::i)]l;’d and development of ‘Demonetizatio?

e To spread literacy about the term ‘Demonetization’
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e To catch attention of readers, researchers and teachers towards the act of
‘Demonetization’ in the world

* To highlight the impact of ‘Demonetization® on various sectors
Rescarch Mcethodology:

Since the research s application-oriented, the present study will follow the following
methodology.

Using the concept ‘Demonetization’, available information about the concept will be collected
and the data will then be analyzed to come to the conclusion. Considering the nature of the
subject, the researcher found that the term ‘Demonetization’ is an important phenomenon in

recent time and hence it is necessary to write about it Library work and analysis of data will be
followed as methodology of the research study.

Literature Review:

Many researchers have written on the term ‘Demonetization’ but very few researchers have
given very important and valuable information about it in the form of Research Papers, Articles
and Theses. The research Paper entitled “Demonetization and its Effects in India” written by
Lokesh Uke and submitted to Dr. Hari Singh Gour University, Sagar MP. In this
researcher talks about the term demonetization and then it talks about the effects of it on various
sectors. The research paper entitled “Impact of demonetization on Indian economy” written by Dr.
G Ganesan and B Gajendranayagam deals with the negative impact of demonetization on Indian
economy. Sukanta Sarkar (2010) conducted a study on the parallel economy in India: Causes,
impacts & governiment imitiatives in which he focused on the existence of causes and impacts of
black money in India. Accordi g to him, the main reason behind the generation of black money is
the Indian Political System ie. Indian govt. just focused on making committees rather than to

implement it. So, he concluded that laws should be implemented properly to control black money
in our economy.

Scope and Limitations of the Study:

The nature and scope of the concept ‘Demonetization’ is a vast area of study. For practical
purposes, the researcher has chosen to concentrate only on the study of Emergence, Definition
and Impact of the term ‘Demonetization’ in present times.

The scope of this study is to highlight the term ‘Demonetization’ is an important term to the
common readers, economists, researchers, teachers and various people related to economics. For
the sake of conveniences, the researcher has bound himself only to the Emergence, Definition and

Impact of ‘Demonetization’. It does not provide any comparative study with any other terms
related to economics.

Emergence of the term Demonetization:

The word Demonetization is derived from the French word Demonetiser. It
as money’,

Definition of the term Demonetization:

Throughout this Research Paper the term “Demonetization”
need to define it. There are several definitions of the term Dem
various scholars.

In the Oxford English Dictionary (1989) the term “Demonetization” is defined as
1) “Itis the act of stripping a currency unit of its status as legal tender. It occurs whenever
there is a change of national currency: The current form or forms of money is pulled from
circulation and retired, often to be replaced with new notes or coins”

2) “Demonetization is an act of cancelling the legal tender
circulation,”

paper the

means ‘to legalize

is used and so there is a great
onetization have been given by

status of a currency unit in
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Impact of Demonetization:

It can have vanous posiive
under the following heads

1) Tmpact on industrial Sector

2) Impact on small scale business

) Impact on stock market

4) Impact on currency valuation

§) Impact on agriculture sector

6) Impact on cottage industries

7) lmpact on foreign trade and FDI

8) Impact on domestic employability

9) Impact on financial system

10) Impact on taxation

11) Impact on real estate
Conclusion:

The main reason behind demonetization in most of the countries is to control black money.
Several countries have changed their currency in order to reduce corruption and to stop printing of
fake notes. India has also witnessed demonetization several times but the demonetization
happened in the year 2016 was striking one. The main reason shown by the government to change
the currency was to control black money but unfortunately they didn’t get what they were
thinking It had adverse effect than positive one, it has impact on several sectors in India like
cottage industnes, cotton industry, IT industry, real estate etc. So many small scale industries
suffered a lot after demonetization. Most of the underdeveloped and less developed countries get
affected by demonetization. The recent examples are of the nations like Zimbabwe, Venezuela,
India etc..
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p——
[ntroduction :

Every economy in the world has its own characteristics or features by which it is known or
identified. Economies are c?mpared with each other on the basis of these features. India as a
distinct nation came into existence on 15th August 1947, called the independence day of India
which marked the end of British rule over India. After that, Independent India has completed 76
years of self rule on 15th August 2023. This period is long enough to evaluate the position and
performance of the country to enable comparison with other countries in the world as well as
evaluate its own progress over the years. With this view in mind the current lesson provides the
features of Indian economy.

In India, most of the labour force is employed in the agriculture and industry sectors. The
service sector contributes to more than 50% of GDP. The service sector is the fastest-growing
sector in India. The IT service sector in India earns almost $191 billion in revenue.

India is also a leading manufacturer of pharmaceutical products like generic medicines and
vaccines. Due to its natural beauty, the tourism sector has grown significantly in the past few
decades. This industry contributes to 9.2% of the GDP.

Objective:-

1. To study the concept of Economy

2. ToStudy the challenges before Indian Economic
Data collection:-

The primary source of data collection in this research paper is the secondary data. The
available information on Indian economy has been extensively used to complete the research
report. All the available Journals, Related books, Web, Articles, Publish and unpublished
information and Papers provided necessary information to the finalize the research paper.
Limitations of Study

This paper is based on secondary data so that this paper possesses all inherent limitation of
secondary data and in this paper no primary data is used.

Meaning-
Economy :

The economy is the total of all activities related to the production, sale, distribution,exchange,
and consumption of limited resources by a group of people living and operating within it.

An economy encompasses all activity related to the production, consumption, trade, and
distribution of available goods and services. The management of those resources is used to satisfy
the needs of the people, businesses, organizations, and governments in a specific area.

Challenges before Indian Economy

Economic challenges in India delve into the nation's complex financial landscape,
highlighting key issues, potential solutions, and their impact on the country's growth and
development. Following are the major challenges before Indian economy
1. Weak Demand: .

The demand for goods and services in India has been stagnant or declining due to various
factors, such aslow income growth, high inflation, unemployment, and the impact of
the Covid-19 pandemic. This has affected the consumption and investment levelsin the

€conomy, and reduced the tax revenue for the government.
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2. Unemployment:

Despite rapid economic growth, unemployment remains a SC:SO:::I:SSZC n both Tury] i

urban areas. The Covid-19 pandemic has wo_rs?leist:: itﬂ?ng to theyCc:st;:e:::s Mh:t:e iy
duced their operations, leading to jo : ‘ tory,

?:(;:no;, :momy(CMIE;)’ over 1.8 crore salaried jobs were lost betwectsl 4:t/pn} and July 202& .
The unemployment rate was 7.4% in August 2020, (.:om‘pared to F o in Augyg 201
According to the National Statistical Office’s (NSO) Periodic L’b"“: orce Survey (PLFs)
report for the year 2021-22, the unemployment rate for 2021-22 was 4.1%.
3. Poor Infrastructure: _

India lacks adequate infrastructure, such as roads, railways, pOl'lS power, water
sanitation, which hampers its economic development and competitiveness. Accordjng to
the World Bank, India’s infrastructure gap is estimated to be aroupd sl.S trillion, p,,
infrastructure also affects the quality of life and health of the people, especially in rural areqg
4. Balance of Payments Deteriorate

India has been running a persistent current account deficit, which mean
exceed its exports. This reflects its de
gold, and its low export comp:
3.63%, respectively, in 2022.
5. High Levels of Private Debt:

India has witnessed a surge in
sectors, due to easy credit availabili

s that its Imports
pendence on foreign goods and services, especially oi] anq

etitiveness. India's exports and imports decreased by 6.59% ang

private debt, especially in the corporate and household

ty and low interest rates. However, this also poses a risk of
default and financial instability,

especially if the income growth slows down or interest rates
rise. According to the Reserve Bank of India (RBI), the total non-financial sector debt was 167%
of GDP in March 2020, up from 151% in March 2016.

6. Inequality:
India has a high level of income and wealth in

According to the World Inequality Database, the top 10% of income earners accounted for 56%
of national income in 2019, up from 37%

in 1980. Similarly, the top 10% of wealth holders
owned 77% of total wealth in 2019, up fr

om 66% in 2000. High inequality can lead to social
unrest, political instability, and lower economic growth,
Conclusion '

equality, which has increased over time.

ard combating unemployment, poverty, and other
economic obstacles. The primary objective of these endeavors 1s to fortify the economy, promote
entrepreneurship, and elevate the living standards of a]] citizens. Below are some noteworthy
government initiatives that have been implemented to overcome India’s economic challenges.
Reference
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ABSTRACT

India started with the wind of COVID 19. Due to this COVID 19, the Indian economy had to
face many small and big problems. The current pandemic circumstance has un-favorable profound
effect on Indian business. Locally, the effect of the COVID pandemic COVID-19 could prompt
log jam in homegrown interest. This will bring about disintegration of buying power because of
occupation misfortunes or pay chops and hinder impact of conceded request will have a more
drawn out enduring effect on various areas, particularly where request is optional in nature. India's
genuine GDP exhausted to its base in more than six years during 2019-20. India's development for
one year from now 2020-21 is gauge in the middle of 5.3% to 5.7%. The COVID-19, or COVID,
pandemic has uncovered numerous shortcomings in the worldwide framework. In spite of our
aggregated involvement with emergency the board, this infection has had the option to seclude us
all in our homes. Corona virus has caused serious interruption for the Indian economy. All such
approaches of the Government of India had both positive and negative effects on the lives of the
people and the economy of the country as a whole.

The supply-demand chain was disrupted due to loss of employment and production. And it
has affected the growth rate of the economy and various important sectors.

KEY WORD :-

Covid-19,Pandemic,Economic downturn,Supply chain,Informal sector, Economic Theory,
financial Market and institutions
INTRODUCTION :-

The flare- up of COVID-19 has affected countries in a huge manner, particularly the cross
country lockdowns which have carried social and monetary life to a halt. A world which
everlastingly hummed with exercises has fallen quiet and all the assets have been redirected to
meeting the never-experienced emergency. There is a multi-sectoral effect of the infection as the
monetary exercises of countries have eased back down. What is astounding and important is an
alert which was rung in 2019 by the World Health Organization (WHO) about the world's power
lessness to battle a worldwide pandemic. A 2019 joint report from the WHO and the World Bank
assessed the effect of such a pandemic at 2.2 percent to 4.8 percent of worldwide GDP. That
expectation appears to have materialized, as we see the world getting overwhelmed by this
emergency. In another report entitled COVID-19 and the universe of work: Impact and
strategy reactions' by International Labor Organization,itwas clarified that the emergency has
just changed into a monetary and work market stun, affecting gracefully (creation of products and
ventures) yet in addition interest (utilization and speculation). World wide Monetary Fund's
(IMF) boss said that,

World is confronted with remarkable vulnerability about the profundity and term of
this emergency, and it was the most noticeably terrible financial aftermath since the Great
Depression'. The IMF assessed the outer financing requirements for developing business sectors
and creating economies in trillions of dollars. India also is moaning under the burden of the
pandemic and according to news reports in Economic Times distributed on 23 March 2020, the
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COVID-19 lockdown at USSi2g .

. ine the expense of the K I
bus;ness analy.;s;sma:ereggnDp .( Tghe Economist, 2020). This COVID-19 pandemic lmﬂuﬂk‘m o
:sr,seml;!eirnc;mand e adminisiations area friendliness, visits and voyages, medical care, |

banks, inns, land, training, wellbeing. IT, entertamment, wooK anﬁl‘(.xher:s- ey nancial preggy,
has begun and will develop quickly. While lockdown and social separating bring aboy, |

. : - ¢ thev causc a sharp decrease sought after .
efficiency misfortune from one wviewpoint, b Y ' .Lr for
merchandise and enterprises by the customers in the market - © OUEnL 10 this v,
prompting a breakdown in monetary action. Nonetheless, lockd?wn fmd “’UC"_“I Separating
arethe main practical instruments accessible to forestall the spnfad of COV ID-_I 9 (:pvemmcms
are leaming by doing, as it was on account of achievcmcnll of control lcchmqu-:_ n Bhilwy,
region, Rajasthan, India, the monetary dangers of shutting the economy stay in any gy,
Likewise, complimenting the caseload bend is basic for economy everywhere, except |
accompanies a monetary expense.

Objectives :- .

}) To Study the Impact of Covid-19 on India Fconomy ]

IT) To Study the Benefits by Covid-19 to India Economy
Methodology :-

The methodology 1s incredibly needed to construct the analysis work equally qualitatve
and quantitative ways in which were used within the study. This text has required secondary
data, sccondary data has been collected from wnitten offer, like varies periodicals, articles,
reports, books, joumals, and literatures, on the subject For the aim of gathering the most |
recent updated information's on the topic e-sources to boot sharp-eyed
Informal sector :-

India has a vast informal sector, the largest in the world, employing close to 90% ol its
working population and contnbuting more than 45% to its overall GDP. This sector was hit by
two consecutive shocks in a short span of ume, from 2016 to 2019. The [first shock was
Demonetisation in November 2016 when 86% of the money in the economy became unusable
overnight owing to a government decree, followed by the haphazard introduction of the Goods
and Services tax n 2017.7 While demonetisation was a big enough monetary shock, it did ot
fundamentally disrupt demand and supply mechanisms for too long. There was a temporary lack
of means of payment 8 We now know in hindsight that people found work-arounds in the forms
of electronic payments, informal credit, converting black money into white, using old notes etc. In
the case of the current cnisis, the demand is not there, the supply is not there, and hence ¢
underlying revenues are not there. This is therefore much more problematic. With the Covid-19
outbreak, the already struggling informal sector has been disproportionately affected (Ray 90
Subramanian, 2020).

SECTOR’S PERFORMANCE -
- C(-)\"Id-lg. has c:wodl several opportunities for their growth and development. There many
industries which are growing at the fast pace during the COVID-19. Pharmaceutical industry '
grown up exponentially during this virus and certain drugs are more in demand. Indis B%
i g —— companics are spending a lot on the research and development to ¢7¢#”
i“:d*cmc to avoid t'::ltl;ncgamw:_ ::T:t;r cq:m-w. The demand for sanitizers and mas:s '":;
rising demand of disinfectants and medicsin:ls (;lnhsqmm;l:a?'g’h Sspg The ."“’d“l:sal,f he
into high demand. . 1on and online training wi
CONCLUSION -
N b:;’tl;r wﬁ the various reports, it is concluded that Indian economy has not been gjfoclfl_
other economies impacted. However, some industries have been affected b#9

g
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Abstract:

The French were the first to use the world Demonetize in the yca& between I8
since then many countries have used the world and the policy with immenge resticyg,
discomfort, for |.t disrupts economics and Population at large India has demonetized before. . }aw
tme on 12 Jan 1946 Saturday, second time on 8" Nov 2016 In January 1946 Banknotes of “:
and 10,000 Rupee were withdrawn and new notes of 1000, 5000 &10,000 rupee were Mtrog 5
i 1954 The Janata party coahtion Govt had again dcmongﬂzcd banknotes of 1000 5009
10,000 Rupee on 16 Jan 1978 as a means to curb counterfeit money_hlack money. In 201
central Board of Direct taxes had recommended against demonetization, saying in 4 report
“demonetization may not be a solution for tacking black money or Economy, which S lage
held in the Form of ‘Benami’ properties, bullion and jewellery. '

In the second time the finance minister HM. Patel in his budget speech on 28 fep 19%
remarked The demonetized of high denomination bank notes was a step Primarily aimed
controlling illegal transactions. It 1s a part of a Series of measures which Govt has taken ang
determined to take against anti —Social elements.In the short term, the Sector has to brave seveny
storms before it realises the true fruits of demonetization. In the transitional Phase, farm Prodice
will, limited shelf - life like fruits and vegetables, which Significantly contribute to overall fam
output, will be hit due to cash crunch, Similarly, Payment of Wages to Farm labours and reng)
for Farm implements will too become difficult considering the limited access of Service provide
to the banking system.

The steep decline in transaction at various States APMC’s (up to >0 per cent as per repon) s
the aftermath of the decision is a testimony to this fact Farming communities across India hase
been very Supportive to the cause. Despite inconveniences, Farmer are willing to play their per

for countries development. Demonetization can potentially address the perennial problem of
Credit in farm Sector.

PUNE APMC

APMC Pune was establishment on | May 1957, but working on 1 April 1959. The APMC
was established by the state Govt. for regulating the marketing of different kinds of agneulture
and pisciculture produce for the same market area or any part thereof
Research Methodology

Research Problem-

“Demonetization was impact on APMC Pune.

Data source- Secondary data collected on APMC we
goods in quintal and average price per quintal
Sample method- we are selected 4 Agriculture goods
1. Onion

2. Potato

3. Garlic

4. Ginger

bsite (www puneapme.org) related mcoms
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Above graph showing how impact of demonetization on Agro goods In this graph haghlighs
Wi impact in red colour. Its impact on inward quantity in Pune APMC dunng Jul 2016 w Jan
m7
‘o ?‘“’ A Special Case-

Natendra Mod; announced demonetization on 8 Nov 2016 After §* Nov strong umpact of
“monetization on inward agro goods in Pune APMC. In that types situation also visible w all

B

- APMCs in India
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Above statistical tools showing after demonetization almost 50 % reduced Inward qllanmy
. 0
agricultural goods on 15 Nov 2016. Then some days APMC mkt. automatically stah|e '

Demonctization impact on Agriculture goods prices-

Table no 3
Demonetization impact on Price of Agro Goods in Pune APM(
(Price per quan)
= - Jul-16 | Aug-16 | Sep-16 | Oct-16 [ Nov-16 | Dec-1g g
Onion 700 658 533 558 833 750 67
Potato | 1767 1516 1233 1150 933 783 5
Garlic | 8500 10083 | 9666 9500 9500 8333 | o7
Ginger | 2300 1900 1550 1400 1333 1133 T

Source-www puneapme.org

Source-table no 3

periods.

Graph no 3

Demonetization impact on Price of Agro

Goods in Pune APMC

2000 15000
1

00 10000
1000

500 5000

0 : 0
Juk16  Aug-16  Sep-16  Oct-16 Nov-16  Dec-16  Jan-17
NN Onion W potato garlic ginger

Above figure indicating that Onion not more flexible. Demonetization was negative eflech
potato price always decreasing trends. Afler demonetization (Dec-16) all prices decreasing aim™ |
10-15 % Approximately. That’s why Pune APMC mkt. was collapsed during demonetizali”

___-d/ |
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Abstract
Purpose

An inclusive financial system is essentia] to develo

i financial inclusion was observed by (he nitiative of government to include financially excluded

into the formal financial system by Iaunching Pradhan Mantri Jan Dhan Yojana (PMIDY) in

2014. This paper aims to attempt to examine the efficiency of public sector banks in financial
inclusion during pre and post introduction of PMIDY .

Designlmethodology!approach

p the country’s economy. A massive shift

The study finds that overall average efficiency towards financial inclusion increases
significantly during post-phase, though all th

€ public sector banks are not performing equally.
a significant variation in efficiency level between them and even between the two
periods. Further, there is a huge oppo

rtunity to enhance technical efficiency with the same
quantity of input which will help to achieve the target of financial inclusion.
Originality/value

A comparative study between the two phases has taken place to analyse the impact of the
scheme on the technical etficiency of banks. One of the notable Innovativeness of this study is
that, unlike most of the previous studies which are mostly theoretical and conceptual, the present
study may place itself as a unique inquiry in the domain of efficiency review of public sector
banks during pre and post introduction of PMJDY.

Introduction

The study on financial inclusion is extremely momentous for society, as outcomes of financial
exclusion have quite a negative impact on the economic development of a country. People who
are unable to obtain services from mainstream financial serv

ice providers are thus regarded as the
financially excluded, not only because there are no branches of the bank or other financial
institution in their community but also because they are excluded or unable to use services offered
by different financial institutions. Financial

Inclusion implies bringing low income and disadvantaged groups under the

banking by providing them access to banking services at an affordable cost. B
plays an important role in the growth and development of an economy. It is very
the Indian economy, which comprises rural, semi
dominate the nation geographically

The Objective of the Study:

> The main objective of this study is to examine TE of PSBs in fulfilling

inclusion. Following objectives have been framed to accomplish the aim of the present
study:

coverage of
anking industry
much essential in
-urban and urban zones. Among these, villages

financial

» To examine the technical efficiency of Indian PSBs in fulfilling financial inclusion; and

143



Problems ‘
75 Years of Indian Iiconomﬁ ! (Jppl:"‘tl"‘ltics and

arative technical cfficiency of PSBs during pre and post i”lmduCt,'Qn

»  To assess the comp
phase of PMJDY.
Data search Methodology
"lll:: fl:::: research is cxclu:ivcly based on sccon.dar.y ‘data collecte’cliqh fTOT Sﬁtabasc 0N Indig,
Economy (2020), RBI and the annual reports of the individual bankiI ¢ study trcodver§ for ejgp, |
years from 2010-2011 to 2017-2018 with 2010-2011 to 2013-2014 as pre-introduction pp,,
] hase of PMJDY scheme. This study coyerg al

and 2014-2015 to 2017-2018 as post introduction p . i .
the PSBs as of March 2018. Based on the PSBs a conclusion has been drawn, as these banks b d
the majority business share of the Indian banking industry.

Variables of the study _

The present study considers two output and four input variables to analyses the data using
DEA. After a careful review of earlier literature and considering present research objectives the
d fixed assets, operating expenses, branch and automated teller machine (ATM) 4
s output variables.

study considere :
input and deposit and credit which measure financial inclusion a

Research methodology ) . :
Efficiency is the ratio between an output and the factors that made it possible. It is very easy

to compute this ratio if the decision-making unit (DMU) uses a single input to produce a single
output, i.e. Efficiency = output/input. To measures, the efficiency with many inputs and many
outputs, the researchers have applied DEA of the selected 21 banks. DEA is defined as a
nonparametric method for efficiency measurement of a DMU by comparing 1t to other
homogenous units with multiple inputs and multiple outputs. It has two models: CCR model |
under constant returns to scale (CRS) assumption and BCC model under variable returns to scale |
(VRS) assumption. The study intends to apply the technique of DEA for measures of OTE, PTE
and SE for the individual PSBs. The measure of efficiency provided by CCR model is known as
OTE under CRS assumptions and efficiency provided by BCC model is known as PTE under
VRS assumptions. Also, the SE can be derived by the ratio of OTE to PTE.

Summary of the findings

While comparing their performance by applying DEA with the two financial parameters of
deposit penetration and credit penetration with four input variables this study finds that, among
the selected banks, four banks, i.e. Allahabad Bank, Corporation Bank, IDBI Bank Ltd. and UCO
Bank are technically efficient during pre-introduction period and five banks, i.e. Allahabad Bank.
Corporation Bank, IDBI Bank Ltd., OBC and SBI are technically efficient during the post
introduction period under CCR model. The result is something different under BCC model. Under
BCC model during pre-introduction period in addition to four efficient banks under CCR model
eight more banks are technically efficient. During post-introduction period, in addition to five
efficient banks under CCR model, six more banks are technically efficient. The analysis reveals
during pre-introduction period output can be increased to 1.165 times. whereas during PO
introduction period output can be increased to 1.090 times. Thi; result is consiste™
with Bhattacharyya et al. (1997) during the study period 1986-1991: Kumar and Gulal
(2008) during the study period 2004—2005. Further, Das and Ghosh (2006,) have found mediv™
size PSBs are performing at higher TE. Saha and Ravisankar (2000) in their study conclude that
PSBs have improved their efficiency. Sathye (2003) shows Indian banks compares well with the
world mean efficiency score.

Conclusion:

The idea behind financial inclusion is not new since 2005 many new policies have be,a?ﬂ
framed to make financial service base stronger for all the unbanked. We face several challeng®® "
the implementation of financial inclusion policies. The initiative of ing PMJDY accou! go!
an excellent res i i : s Rt R dian

ponse all over India to bring banking within the reach of the masses Och




population. Average efficiency scores for

the two periods also reflect the same results. The
average OTE score during pre-introduction

period of PMIDY is 0.8587 which increased to 0.9175

of more accounts and more amounts
holders.
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I. INTRODUCTION

Rynchosia is commonly known as Teen Pani is a pharmacologically diverse medicinal plant.(H.M. Burkul et al
1985 1l Various parts of this plant, specifically Leaf , have an immense range of medicinal uses in folk medicine
directed for a number of ailments (L.M. Bakshiet al 2002 2 A plethora of active phytochemical constituents of
this plant have been revealed so far, namely, Steroids, Flavonoids, terpenoids several studies demonstrated the
exploration of pharmacological potential of various parts such as leaves (Jeevan Ram et al 2004 Bl. It is used to
treat skin diseases, particularly india. Rynchosia is used to treat upper respiratory ailments, swelling and
joint pains. According to ethno medicinal reports provided by a South African traditional healer, the leaves are
used to treat and prevent heart or chest pain and diseases. The seeds extract was found to have agglutinating
effects against human red blood cells.(C.C.Blyth et al 2007/ Rynchosia used to treat some of the symptoms
observed in IFI patients; hence this research sought to isolate and screen the identified compounds from the
leaves against C. albicansand C. neoformans. (R. Di et al 20105 In our search for essential oils for the medical,
cosmetics, perfumery, fragrance or flavors industries, The pulmonary form often presents in patients with

symptoms such as coughing, chest pains, fatigue, skin rash and even bruises.

Taxonomic Classification and Common name:
Familia: Fabaceae

Subfamilia: Faboideae

Tribus: Phaseoleae

Subtribus: Cajaninae

Genus: Rhynchosia
Species: Rhynchosia aurea

Method:
The present review covered the literature published prior to the year 2023. The information about

Phytochemicals from Rynchosiaand its pharmacological properties was gathered from search engines like

Copyright © 2024 The Author(s): This is an open-access article distributed under the terms of the Creative
Commons Attribution 4.0 International License (CC BY-NC 4.0) which permits unrestricted use, distribution, and
reproduction in any medium for non-commercial use provided the original author and source are credited. 206
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Google Scholar, NCBI, Scientific Research and Science Direct. Literature abstracts and full-text articles
available from scientific revues were analyzed and bioactive compounds extracted from Rynchosia were
included in this review.(Y.S. Lee et al 2011[6])

Phytochemical studies:

The phytochemical studies revealed that extracts of Rynchosia species s have been reported several Chemicals

as isovitexin , Isoorientin , 2 hydoxy 3,4 dimethoxybenzophenone , orientin , vitexin, (M.A. pfailer 20127
Lupinifolin

OH

OH 0 OH
[ &
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Pharmacology:

Most of the reports are either isolation of chemical constituents or preliminary pharmacological screening of
plant extracts of Rhynchosia species. There are very few reports are on the bioassay guided isolation of natural
compounds and their biological activity studies.(Coronado 2017) In the above section, under traditional uses,
we have summarized the activity studies of plant extracts of Rhynchosia members and in the current section,
the study focusing mostly on stated biological activities of isolated compounds of Rhynchosia members. Most of
the reported activities are antibacterial, allelopathic activity, anti-angiogenic activity (D. Gozalbo et al 2014
Antioxidant studies:

Flavonoids make up the largest category of secondary metabolites that can be found in plants. They exhibit a
diverse array of medicinal uses, including antioxidant properties, and are the most abundant of these
metabolites. The Isovitexin, isoorientin, mangiferin, and 2-hydroxy-3,4-dimethoxybenzophenone were the
four flavonoids that were isolated from the flowers of RAynchosia using a bioassay as a guide. These flavonoids
were then put through tests to determine whether or not they had 1,1-diphenyl-2- picrylhydrazyl (DPPH)

radical scavenging activity. Mangiferin and isoorientin had significant antioxidant activity. (Z. Jiang et al 2015!

Antimycobacterial activity:
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The bacterial organisms used in the present study included: Acenotobacter calcoacetilus (NCIB 8250), Bacillus
subtilis (NCIB 3610), Citrobacter freundii (NCIB 11490), Clostridium perfringens, Clostridium sporogenes
(NCIB 10696), Escherichia coli (NCIB 8879), Klebsielia pneumoniae (NCIB 4184), Proteus vulgaris (NCIB 4175),
Pseudomonas aeruginosa (NCIB 950), Salmonella typhii, Staphylococcus aureus (NCIB 6751) and Yersinia
enterocolitica (NCIB 10460). The Antimycobacterial Activity.Isovitexin, isoorientin, quercetin-7-O-
methylether, and biochanin A are the names of the four flavonoids that were recently identified from the
flowers of Rhynchosia . Using the discdiffusion technique, each chemical was examined to see whether or not it
has any antibacterial activity against gram-positive and gram-negative bacteria as well as fungi. (A.N. Moteetee
et al 2016019

Anti-inflammatory and anti-angiogenic activities:

The compounds include genistein, 3'-O- methylorobol, licoisoflavone A, sophoraisoflavone A, and
Rhynchoviscin, a completely new chemical. In addition, the isolated compounds were put through an LPS-
enhanced leukocyte migration experiment to determine whether or not they have anti- inflammatory
properties. Licoisofavone A, one of the other two 3'-O-methylorobols, did not demonstrate any substantial
inhibition. Additionally, a Zebrafish-based vascular outgrowth assay was used to test the angiogenic activity of

the extracts and compounds. (R. Rajashingham et al 2017011

Antibacterial activity:

A pour plate method was adopted for anti-petriplates and allowed to solidify. Wells (6bmm) were made
with sterile gel puncture and 10 mL of plant extract was aseptically added to each well. A control drug,
ampicillin (10 mg/mL), was used as standard positive antibacterial agent along with plant extract samples.
These nutrient agar plates were incubated at 37° C for 24 h. The diameter of zone inhibition was measured
in mm using a Himedia zone reader. The minimum inhibitor concentration (MIC) was determined by an
agar diffusion method. The extracts were incorporated into nutrient agar at concentrations from 1 mL to 10
mL. A control plate without the extract was also set up. The lowest concentration of extract that inhibited the
grow The antimicrobial activity of the four solvent extracts of Rynchosia was evaluated using the Zone
Inhibition Test on MHA for bacteria and SDA for fungi [18]. In brief, Sterile filter paper discs (6 mm diameter)
were impregnated with different concentrations loaded (125, 250, 500, and 1000 pg/disk for bacteria and 125 to
5000 pg/disk for fungi) and were placed on the agar plates previously inoculated with test microorganisms
(Staphylococcus aureus, Escherichia coli, Pseudomonas aeruginosa, Bacillus subtilis, Candida albicans, and
Aspergillus niger). Ciprofloxacin (10 pg/disk) and fluconazole (25 pg/disk) were used as positive controls for
bacteria and fungi, respectively. The plates were kept in an incubator at 37 degrees Celsius for 24 hours to grow
bacteria and at 30 degrees Celsius for 48 hours to grow yeast. The diameter of the inhibition zone around each
disc was measured in millimeters (mm) and recorded as the mean of three replicates (D. G. Pappas et al 20182
Anticancer activity:

Fresh tissue specimens were taken from cancer patients undergoing therapeutic debulking procedures. All
tissue specimens were washed several times with Leibovitz (L15) medium, minced, and subjected to enzymatic
proteolysis for 2h at 37°C with gentle shaking in Leibovitz medium containing collagenase type I (200
units/mL), hyaluronidase (100 units/mL) (Sigma-Aldrich), penicillin (1000 units/mL), streptomycin (1 mg/mL),
and amphotericin B (2.5 pg/mL). Tissue preparations were centrifuged for 10 min at 200 g, and the pellets were
suspended in RPMI 1640 medium containing all supplements and plated in 100 mm petri dishes. After 1-3
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weeks, when the cultures had reached a density of cells/plate, histopathological diagnoses and cell viability
assays (see below) were performed. The chemicals include lupinifolin, lupinifolinol, cajanone, precatorin C,
precatorin A, and precatorin B. In addition, the roots of Rhynchosia as well as its separated chemicals (with the
exception of lupinifolinol) were tested for their potential cytotoxic action against murine macrophage
cells.(C.firacative et al 2020013

II. RESULT AND DISCUSSION:

This survey of writing features one of the significance of certain plants of variety Rhynchosia having a place
with the family Fabaceae. The presence of compounds such as isovitexin , Isoorientin , 2 hydoxy 3,4
dimethoxybenzophenone , orientin , vitexin, Lupinofoline etc. its most use in medicine and traditional
medicines. It gives a scope for further studies of in vitro and in vivo activities like antiulcer activity,
hypertension, rheumatic pains, anticonvulsant, anti-nociceptive activity.This study may thus provide a bird's

eye perspective for the future experimental research that will be conducted in the search for novel medication
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Abstract

The effect of different concentration (i.e. 10%, 20% and 30%)
of aqueous Leaf extract of Cyperus rotundus L. at higher
concentration has more pronounced inhibitory effect on germination
and seedling growth of Solanum lycopersicum L.compared with
control. The effect of various concentration of leaf extracts of
Cyperus rotundus L.Inhibit the seed germination and Vigour index of
Solanum lycopersicum L. Hence the result indicate that the Cyperus
rotundus L. Treatment are harmful to the seed germination and early
seedling growth hence the result concluded that the effect of Cyperus
rotundusL.may decrease the yield of tomato.

Key words: Allelopathy, weed, seed germination, Solanum
lycopersicumL.

Introduction

Allelopathic is defined as any direct or indirect, harmtul or
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volatihization. F’ut In ?t ze mechanism of plants for thej grobea
natural biological et | which they try to achieve by prog.
reproduction, and survival, na T, V 2022). Most of Ucip,
some biochemicals (Adeleke, Martina i 1 : ' € Wegy
;p. has inhibitory effect on crops however, SOme
;'xhibitstilnulatory effects on crop by mﬁuencmbg lggl’mlnahon, Tof
shoot length and other growthparameter. (ChE}u a S)It was fig
used in 1937 by Austrian professor Hans Molish, causing mh_lbitign
of seed germination and seedling growtl} in angiosperm, especially,
the dicotyledons variousplant exhibiting allelopathic effe,
(Kumbhar B. et.al, 2005). The allelopathic effect o_fdlﬁ“erent weedp
on the germination and growth of many agronomic Important crop
somevegetable crops of allelopathic. Pla.nt.leat residues often contaj,
a variety of toxins that areknown inhibitors of seed germinati
growth. Leachates from plants have been shown tosuppress seed
germination and vegetative propagules and early growth and
decrease radicalgrowth. (Baziar M. R. 2015).

Material and Methods:
Collection and Drying of Plant Material

Plants were collected from nearby area. The entire healthy
plant collected of the weeds. This entire plant given furthe!
experiment was conducted in the laboratory of botany department for
experimental use and identification of weeds. That plant identify ?)
using stan.'dard flora of the presidency of Botany by T. Cooke. Th
leaf materia) collected and stored in paper bags. (4rafat et.al, 201 3)
Drying of plant leaves

help of f or the experiment the collected materials is clean wif_h the
dusI; matap.“iater .followed by distilled water and remove the soil arlbr
enal. This leaves were dried in blotti ng paper under shade?
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leaf powder was kept. (Arafat et.al, 2015 ).

" Methods

Aqueous extract laboratory bioassay method was used to

 aluatethe allelopathic activity of leaves plant in aqueous form.

plant Aqueous Extract Method

In this method, the dried powder of plant was used or the
preparation of aqueous extract of plant material. The aqueous extract
of leaf was prepared air dried powder of weeds, (Dhole et.al., 2013).
|0gm of shade dried powder of plant material was weighted by usiné

~ electronic digital balance and was mixed with in 100ml distilled
- water and the mixture was soak for 24hr in a clean beaker (Babu
 etal, 2014). After that mixture was homogenized and solution was
" filtered through muslin cloth filtrate and then filtered through
. Whatman No.1 filter paper. These filtrates were considered as the
- stock solution. That stock solution. That stock solution was diluted
~ with distilled water for preparing different concentration of leaf

extracts. 10%, 20%, 30% and pure distilled water served as control.
(Shiksha R. and Jha. AK2016).

Selection of crop

The healthy seeds of tomato (Solanum lycopersicum L.) of
uniform size were surface sterilized by dipping in 0.01% Hgcl,
solution for 30 second and repeatedly washed three times in distilled
water and blotted in filter paper for drying seeds. (Shrivastavaet.al,
2011 and Dadar A. 2014). This seed obtained from Krishi Sewa
Kendra, Ashwi.

Laboratory treatment
Seed Treatment

The 30 seeds of Solanum lycopersicum L. (TOlnﬁtO)Wege
soaked for 24hr in extract of concentration of 10%, 20% and 30%
*eparately control was maintained by soaking another set of 30 seeds
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Result indices that, seed germination percent in tomato seeds
hows with various concentration. The maximum seed germination
50% was in control as compared to various concentrations of Cyperus

- orundus L. Leaf extracts. The minimum seed germination 30% was
. reported at 30% concentration Graph No.1 also proves that, control of

i

Cvperus rotundusL. Leaf extract 1s more effective in increasing the
seed cermination percent than any other concentration under, study.
The increasingof leaf extract with decreased the seed germination

~ percent of tomato.

|

Vermaet.al, 2006 reported that the seed germination (%0) was
decreased in all the varieties of Soyabean with S. nigrum, and it was in
four in both C. dactylon and P. hysterophorus, and three in 4.

conyzoides.

Table no. 2 Allelopathic Effect of Cyperus rotundu_s L. .Leaf
extract on Seedling vigour index in tomatoon Seedling vigour

index in tomato.

Figure No.2 — Effect of different concentration of Cyperus
rotundusL. Leaf extract on seedling vigour index in tomato.

The extracts not only decreased the shoot and root leng_th ot
Capsicum anpym L. seedling but also vigour index. The vigour index
Was best criteria to study the seed ger mination and early Seefﬂm%‘
8oWth. The different concentration (10%, 20% and 30%) of €2
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Conclusion
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Current Research Scenario In Sclence and Tec

hnology (CRSST .24
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This book represents the research papers contributed by teachers and research
scholars on Current Research Scenario In Sclence and Technology. Economic growth
and human development are largely fueled by sclence, technology, and innovation,
Innovation s the process of nurturing new concepts Into use that creates value, It opens
the inventions from various aspects of science and technology for useful application in
the society. Research plays vital role In soclo-economic development and contributes
significantly for the wellbeing of human beings. The growing population and rising
g::nr::\ds limits the natural resources to support the life. Thus, it is important to
l ®W current research scenario in sclence and technology to develop sustainable
:_:eamenergy technology and efforts should be taken to control climate change, achieve
0od security, reduce disaster risks, realfze sustainable industrialization and solve the
Problems of poverty and unemployment.

Creating a sustainable future needs a critical thinking of how one can apply
technology for the developmentof innovations within existing society. It is possible only
when we create public awareness through a current research scenario. The goal of
Sustainable future can be achieved by the understanding the basics of scientific concepts
like energy _conservation reduce-reuse-recycle, water harvesting, organic farming,
rooftc!p farmmg.use of various technologies like solar, thermal, wind, rain, geothermal
and biomass. Building knowledge based society having a significant impact on our lives to

promote economic growth and environmental sustainability by exploring ideas andfinding
new feasible ways.

Chemistry plays a pivotal role in the strength of the Indian economy and the
advancement of humankind. Chemist’s achievements include life -saving pharmaceuticals,
advanced energy solutions, improved agricultural productivity, and novel materials used
in products from clothing to electronic devices. Current research in chemistry will help
to better protect plants from pest infestations, improve food production and distribution
channels, extend the shelf life of food through advances in packaging, and maintain food
quality and safety. High-yield seeds in combination with new approaches to fertilization
will increase food production and helpto reduce soil erosion.

Medical breakthroughs and' technologies made possible through advances in
chemistry provide understanding of how human health is impacted by disease and
hazardous chemicals in our food, water and the environment. Current research in science
plays a critical role in medical diagnosis and drug development, enabling people to live
healthier lives also offers new solutions for reducing pollution and its impacts on human
health. Current research in chemistry can help eliminate or reduce hazardous chemical
pollution. Chemistry will help meet the affordable and clean energy goal through the
development of new materials for renewable energy, by beingmore energy efficient in the
chemical processing industries, and by advancing cleaner fuel technologies.

Life science research contributes for delivering better outcomes for health, the
environment and industrial, agricultural and energy production. Current research in Life
Science also promises more effective and efficient products to provide better health that
are based on understanding of the human body and its ailments and diseases and of the
interventions required to deal with them. These products can deliver on two vital and
inextricably linked goals - improved health.

The increasing energy demand in scarcity of electricity that affects education and
healthcare in many areas of the world, are the vital problems faced by the contemporary
civilization. Physics contributes in addressing these problems by tht_a development gf
alternative energy sources. The scientific research is the foundation of progress in
renewable energy technologies, fuel cells as well as the nuclear power, “fhlch is
considered as alternative, clean energy source. Sustainable energetic that includes
photovoltaic, solar thermal applications, biomass cor]version,_wind energy technology,
hydrogen production and fuel cells requires novel solutions provided by physics.

Dr. M. N. Kharde
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A Review of Methods for Determination of Palladium (1y,
S. D. Bhumkar', R. B. Gaikar’, 8. R. Kuchekar’, H. R. Aher!
somnulh.bhumkar@'gmail,com |
'Arts, Commerce, Science and Computer gcience College, Ashvi Kd.
*Padmashri Vikhe Patil College Pravaranagar, Maharashtra, India

‘Sanjivani Arts, Science and Commerce College, Kopargaon, Mahar &‘h?a, Indiz
‘Arts, Commerce and SciencMmmhm, India.
—

ABSTRACT ' -
Precious metals have increasing demand for technological applications dye 0 s

exceptional physical and chemical properties. palladium is a lustrous silver-white Pldlm,;.

group metal. It has extensive applications in different fields. Hence Developmens e

method for the extraction, isolation and determination of palladium is important. The pr,,
on of palladium. '

article reviews the methods available for determinati
e e

INTRODUCTION _ e s
Palladium along with other platinum group metals 1s f0@d in d{ffereln geologicy
Is, soils, and sediments with low

samples such as rocks, ores, concentrates, minera ‘
(approx. ng g"'). Palladium has low density and lower melting point than other platiny,

group metals. peridotiote, pyroxenites and dunites. Sperrylite (PtAs2), copperite ((Ptpq)s)
braggite ((Pt,Pd,Ni)S), stibiopalladinite (Pd;Sb) and stano_palladgnte ((Pd,Pt)sSn;) o
important minerals of palladium. Palladium has high corrosion resistance. For using
palladium for different applications like jewellery, dentistry, fine instruments such as waiches
and some surgical tools, for electrical contacts and for the purification of hydrogen gas it is
alloyed with associated metals[1]. Palladium is widely used in electrical appliances like wide
screen televisions, mobiles and computers as electrodes in small multilayer ceramic
capacitors. Salts of palladium are used in electroplating. Some palladium compounds causes
asthma, allergy, rhino conjunctivitis and other serious health problems and known as potential
health risk for human beings[2]. Biological role of Palladium is not reported. Moreover
almost all palladium compounds are found to be highly toxic and carcinogenic. The largest
application of palladium is as a catalyst in automobile, chemical and petroleum industries[3-
5]. The most important application of palladium together with platinum and rhodium durng
the last 20 years is three-way catalytic converters for car engines[6]. Palladium metal
electrodes are used for precipitation and acid-base analysis in aqueous and non-aqueots
media[7]
METHODS FOR DETERMINATION OF PALLADIUM
Solvent Extraction and Spectrophotometric Determination Methods

Solvent extraction and spectrophotometric determination of platinum group metals
finds wide application in quantitative determination of these metals[8-11]. Solvent extraction
followed by spectrophotometric determination of palladium as Pd-biacetylmonoxime 2-
pyridylhydrozone complex was reported. Few applications of method were reported (12}
Cefixime was found to be chelating agent for spectrophotometric determination of palladium
from.synthetic mixture and automobile workshop area samples. Palladium forms 2:1 Pd(l)-
cefixime complex which shows maximum absorbance at 352 nm at pH 2.6[13]. L-Cysti
forms a 1:2 yellow coloured con.lplex with Pd (II) at pH 4, showed . um absorbancé at
o T v e b b o ) i 2
mercaptoethanol in a‘buﬁﬂer(pcu:alssssiummi;lmf;r:l S el o mzhlﬂ.
i ik i g ydrogen phthalate-hydrochloric acid) of P! [ g

erminaion of Pd(l) with sodium A

__.,-s-ﬂ/
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Hexamethyleneiminecarbodithioate hag |y
of Palladium by the Colouration with
reported. Methods requires 10 minyte
as a masking agent for selective and
5-6[18]. Pytidoxal-4-phenyl-3

een reported[16]. Spectrophotometric Determjnatio'n

2-(2-Quinolylazo)-5-diethylaminobenzoic Acid 1s
S standing time[17]. 2-thiobarbituric acid was reported
Quantitative determination of palladium(Il) in pH range
> % : -thiosemi-carbazone is used as an analytical reagent for rapid
determination of palladium from synthetic mixtures and hydrogenation catalysts. Co(II),
Ni(tD), Fe(Il), Fe(Ill), Cd(lT) and Zn(l1) interferes in the method[19]. 4-(N.N-diethylamino)
benzaldehyde thiosemicarbazone (DEABT) forms yellow colored complex with palladium(II)
and measured at 498 nm. Cu(Il) and Pt(IV) interferes in determination of Pd(IT)[20]. Selective
Specvophotometn.c determination of palladium(II) ion following its preconcentration using
modified magnetite nanoparticles and 3- phasic back extraction[21]. N,;N,N- ,N-tetra(2-
ethylhexyl)  thiodiglycolamide T(2EH)TDGA is employed as extractant for
spectrophotometric determination of palladium(II). The method requires extraction time of 15
minutes[22]. Benzildithiosemecarbazone forms reddish- brown coloured complex with
palladium(II) which is measured spectrophotometrically at 395 nm([23]. Investigation of the
complexation behaviour of palladium(Il) with chloride and bromide is investigated by
spectrophotometric method[24]. Extractive spectrophotometric determination of palladium(IT)
with o-methyl pheny] thiourea from synthetic mixtures[25]

A method for the determination of Pd by online preconcentration, separation by ion
chromatography and spectrophotometric detection has been proposed in which palladium is
separated as PdCI”4 by anion exchange and detected spectrophotometrically at a wavelength
of 407 nm[1]. Palladium is determined by using flow-through spectrophotometric sensing
phase 2,2-bis-[3-(2-thiazolylazo)-4-4-hydroxy-phenyl-propane] (TAPHP)[26].

Solid Phase Extraction

Solid-liquid Extraction of palladium using 1-(2-Pyridylazo)-2-naphthol[27] and 4-(2-
Pyridylazo)-resorcinol[28].Solid phase extraction is found to be useful for selective
determination of metal ions. Pd(Il)-imprinted amino-functionalized silica gel sorbent is
prepared with the help of a surface-imprinting technique for the preconcentration and
separation of Pd(II) prior to its determination by inductively coupled plasma atomic emission
spectrometry[29]. [(FesO4Pyridine)/Cus(BTC);] is applied as magnetic metal-organic
framework for preconcentration of Pd(II) and its determination by flame atomic absorption
spectrometry (FAAS) is reported[30].

Cloud Point Extraction

The Cloud point extraction is used for the extraction of organic and inorganic
compounds from various matrices using extractants like non-ionic surfactants where
separation is carried from bulk solution by formation of clouds when heated to cloud
point[31]. Rapid Preconcentration and spectrophotometric determination of palladium in
water and soil samples using cloud point extraction technique is reported[32]. The cloud point
temperature is 40°C. A cloud-point preconcentration process to extract Pd(Il) from aqueous
solutions is studied. Micelle of the cationic surfactant cetyltrimethylammonium bromide is
used for this purpose. The cloud point temperature is 45°C[33]. Thio-Michler’s Ketone
(TMK), 4, 40-bis(dimethylamino) thiobenzophenone, for palladium(Il) concentration by
micellar extraction at the cloud-point temperature, and spectrophotometric determination is
reported[34].

Electrothermal Vaporization ‘ AR

Electrothermal Vaporization method is extensively fc?r the d?termmahon of metal ions, In
electrothermal vaporization (ETV) the samp_»le should is vaporized (not atomized). Sample is
Pipetted on to graphite or modified graphite surface. The passage of current through the

CRSST-24: Jaunary-2024 247
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—‘.\‘-
- recorded as A temperature. The ey,

Rraphite causes heating which 18 allow destruction and remoy,

surface can be controlled to prefcrfnllnlly
After ashing, the current is mridly‘l]'::::;m atomic  absorption Spectrome,
the plasma source(}S]. Electrothe , r Y iy W,
I"t\‘nlnccmrmm\ mcllhn]l for determination of palladium using magnesiyp, ang nl.;]‘,j .
sheetg|} i
M::‘l‘uil hslmmltm\mus determination “". trace amn:l:}t; :::y Pzinl)}',e:’,d(c:i”thand,
Wductively coupled plasma atomic climssm,n \:plccr orted[37] Pa"adie |

complexes by electrothermal vaporization (EF ) 18 e:tp;ometry aher : ‘"_n_and i,
determined by electrothermal atomic absorption Spt. gl o s“:pos““’“ on g g,
tube[38]. Simultaneous extraction and preconlccn.tra lon ]]JI;tr > . €r and pa”adium ID'hu.,_
modified alumina followed by their determmatl'on using f] e ' othermal atomic , Snrl'l:i:'-
spectrometry is carried out[39]. In-situ separation Odf Pa :dn:; from samp, comafﬁ'[""
platinum and determination of trace amount of palladium based on differe, "aDOn-,A:n%
temperatures by electrothermal vaporization mdlllctlvely coupled plasma Opticy] em;'g-k)n
Spectrometry with the use of polythioether _backbone modifieq ‘”ilhm&
dianﬁnoisopropylmercaptane chelating group, both as solid phase extractant gy, d oh

Peraty,

al of ¢,
llow vaporization of the ,,..,

lton analy,

41
i,

Py
modifier is reported[40)].
CONCLUSION | . '

The determination of Palladium in various m@mmd, pharmaceutica]
environmental matrices has gained increasing attention. The importance of the appea:aind
and monitoring its concentrations and considering its environmenta] relevance “
generally accepted. Hence increasing demand for accurate, simple and reliable Procedureg 5,
determination of palladium in many different matrices will continuous

ly Tise in the

The comprehensive review of various analytical methods available for Separation g

determination of palladium have been discussed in this review.
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This book represents the research papers contributed by teachers and research
scholars on Current Research Scenario in Science and Technology. Economic growth
and human development are largely fueled by science, technology, and innovation.
Innovation is the process of nurturing new concepts into use that creates value. It opens
the inventions from various aspects of science and technology for useful application in
the society. Research plays vital role in socio-economic development and contributes
significantly for the wellbeing of human beings. The growing population and rising
demands limits the natural resources to support the life, Thus, it is important to
overview current research scenario in science and technology to develop sustainable
clean-energy technology and efforts should be taken to control climate change, achieve
food security, reduce disaster risks, realize sustainable industrialization and solve the
problems of poverty and unemployment.

Creating a sustainable future needs a critical thinking of how one can apply
technology for the developmentof innovations within existing society. It is possible only
when we create public awareness through a current research scenario. The goal of
sustainable future can be achieved by the understanding the basics of scientific concepts
like energy conservation reduce-reuse-recycle, water harvesting, organic farming,
rooftop farming use of various technologies like solar, thermal, wind, rain, geothermal
and biomass. Building knowledge based society having a significant impact on our lives to

promote economic growth and environmental sustainability by exploring ideas andfinding
new feasible ways.

Chemistry plays a pivotal role in the strength of the Indian economy and the
advancement of humankind. Chemist’s achievements include life-saving pharmaceuticals,
advanced energy solutions, improved agricultural productivity, and novel materials used
in products from clothing to electronic devices. Current research in chemistry will help
to better protect plants from pest infestations, improve food production and distribution
channels, extend the shelf life of food through advances in packaging, and maintain food
quality and safety. High-yield seeds in combination with new approaches to fertilization
will increase food production and helpto reduce soil erosion.

Medical breakthroughs and' technologies made possible through advances in
chemistry provide understanding of how human health is impacted by disease and
hazardous chemicals in our food, water and the environment. Current research in science
plays a critical role in medical diagnosis and drug development, enabling people to live
healthier lives also offers new solutions for reducing pollution and its impacts on human
health. Current research in chemistry can help eliminate or reduce hazardous chemical
pollution. Chemistry will help meet the affordable and clean energy goal through the
development of new materials for renewable energy, by beingmore energy efficient in the
chemical processing industries, and by advancing cleaner fuel technologies.

Life science research contributes for delivering better outcomes for health, the
environment and industrial, agricultural and energy production. Current research in Life
Science also promises more effective and efficient products to provide better health that
are based on understanding of the human body and its ailments and diseases and of the
interventions required to deal with them. These products can deliver on two vital and
inextricably linked goals - improved health.

The increasing energy demand in scarcity of electricity that affects education and
healthcare in many areas of the world, are the vital problems faced by the contemporary
civilization. Physics contributes in addressing these problems by the development of
alternative energy sources. The scientific research is the foundation of progress in
renewable energy technologies, fuel cells as well as the nuclear power, which is
considered as alternative, clean energy source. Sustainable energetic that includes
photovoltaic, solar thermal applications, biomass conversion, wind energy technology,
hydrogen production and fuel cells requires novel solutions provided by physics.

Dr. M. N. Kharde

CRSST-24 : Jaunary-2024




Current Research Scenario in Science and Technology (CRSST-24

[SBN: 978

03-6128-406-9

' ] page
::. Title Author - _N;; A
"1 A Review on advances in Solar Cell, Catalytic P. L. Wabale
17 | Activity and Superconductivity of Perovskite NT D:okalclz 203
materfals, ) = I it TN o
“Thrombolytic potential of Capsicum annuum 5. P. Kamb
18 | extract mediated biosynthesized silver N, A, Nikal;‘ 214
TOMNODRINCINE - il
~ | Review on Spectrophotometric method for the R. B. Galkar,
39 | formation of metal complexes with 5. D Bhumkar, 220
Thiosemicarbazone Derivative P. N. Khaladkar
i P. L. Harale,
A. R. Kurhe,
A Current Evaluation of Therapeutic and Biological M. E. Shelke,
40 ¥ D.T. Tayade, 225
Activity of Compounds of Dithiazole Derivatives D.S. Aute
S. S. Lokhande,
A. R. Gavit
|dentification and Characterization of 5. R. Adik
41 Burkholderia tropica collected From Shrigonda, B'T 'Pawa’r 229
Ahemednagar : o
| Review of electrochemical properties of Lithium ;
42 | Nickel Manganese Cobalt Oxide cathode material V-R. Chilmchiart, 237
A : A. R. Nalkar
for lithium-ion batteries.
43 Use of Technology in Physical Education S.PMAI-II(aa:!df, 240
T. K. Amale,
ot il : : N B. R. Patole,
44 | A Review: Thiazole Scaffold as biologically active: K. P. Patole. 243
G. S. Pawade
S. D. Bhumkar,
45 A Review of Methods for Determination of R. B. Gaikar, 246
3 Palladium (1I) ' S. R. Kuchekar,
H. R. Aher
46 Evaluation of Eisenia foetida in Vermicomposting: D. V. Lokhande, 252
A Sustainable Approach for Waste Transformation A. B. Gholap
Redescription on Raillietina (R) fuhrmanni,
47 | Southwell, 1922 in the Intestine of Gallus gallus V. M. Pulate 255
Domesticus from Ahmednagar District (M.S.), India
Antifungal activity of algal extracts against :
48 Fusarium solani V. 3. Patil 258
The Indian Concepts of Lifestyle and Mental
49| Health in Old Age W. 0. Anap 262
N. B. Rokade,
50 A greener approach to synthesis of 1, 3-Oxazine B. V. Raut, 267
and Betti Bases catalyzed by Boric acid V. R. Kadu,
A. K. Kharde
51 | AReview: Applications of HPLC in h 2- Ei{ﬁgg i
Pharmaceurical Analysis T. L. Bhand
S. B. Tribhuvan,
52 A review on: Biological Activities of Oxazole and V. S. Shinde, 27
Benzoxazole P. N. Khaladkar, !
Y. R.Talekar
Shubham Gaikar,
o ) Niket Dole
ff D ’
53 (S::;::;l:;;e_ :r;\gﬁeg:'d Scaffold in Developments of Gy Madar: 280
i A. G. Gadhave,
B. K. Uphade

CRSST-24 : Jaunary-2024




' o Technology (CRSST-24)
Current Research Scenario in geience and

L ———— ——"""-‘_‘_‘x\.
. : A S Py . T
Evaluation of Eisenia foetida in Vermicomposting Ustaingp, )

Approach for Waste 'I"rmtsf:)rr:lation
D, V. Lokhande', A. B. Gholap
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hande1972@gmal ' )
. dmlnlukAl g Commerce Science College, Ashvi kd,
i "l ‘ pravaranagar, Maharashtra, India
*padmashri Vikhe Patil College I'ra din

ABSTRACT of the epigeic earthworm, Eisenia foetiq,
v In

This study investigated the pglcntml s R T
transforming various waste materials into ct)llnpﬂ"l‘ PR usafu'] Objectiy,
was 1o assess the efficacy of vermicomposting i pro g Product v,

significant changes in physicu-chcmit‘.lﬂ propenics. I'he‘rlcsults indicated 2 "‘"‘hﬂlanu;d
Sl : o/ nk lectrical conductivity (0.15), total organic .,

reduction in Moisture (46.1%), pH (7.2), € p in sodi arbop
(36%), and Temperature (38). Furthermore, thcre' was 4 ecrease | s; lum (N/S) Contery
(1.6%).Conversely, the study observed an increase In availab!c macro ? n?lcror]utrlcnts, The
concentrations of phosphorus (P) rose by 0.9%, copper ((;u) by 14%, zinc (Zn) by 46Y%,
calcium (Ca) by 1.85%, and magnesium (Mg) by 1.68%. These findings suggest thy
Vermicompost, produced using Eisenia foetida, has the pqtent:al .to be considered 4 an
alternative technology for recycling waste materials, providing environmentally safe yqq,
management solutions. e B
Keywords: Vermicomposting, ~physico-chemical changes, Eisenia foetida, s
transformation, sustainable agriculture.
INTRODUCTION

This study investigated the potential of the epigeic earthworm provided .
comprehensive overview of the importance, especially Eudrilus eugenae, in soil ecosystems
and their role in vermicomposting. Let me summarize the key points:
Earthworms as Bioidicators. Earthworms constitute over 80% of the biomass of terrestrial
invertebrates. They play a crucial role in structuring and enriching soil nutrients. Earthworms
can serve as bioindicators of chemical contamination in soil, offering an early warning of soil
quality deterioration. Earthworms ingest large quantities of decomposed litter, manure, and
organic matter, converting them into nutrient-rich topsoil. The skin of earthworms is a
significant route for contaminant uptake. Earthworm biomarkers can be used in ecological risk
assessments (ERA) for soil toxicity. Vermicomposting is a process where worms, particularly
Eisenia foetida, convert organic materials into humus-like Vermicompost. Vermicompost has
higher nutrient content per kg compared to the original organic substrate. Earthworms
biological activity produces nutrient-rich Vermicompost, facilitating nutrient transfer to
plants. Eisenia foetida is a prolific earthworm species with wide temperature tolerance.
It can efficiently grow and reproduce in various organic wastes with a broad range of

moisture content. The main objectives of experiments are to determine the physico-chemical
changes in Eisenia foetida during a 16-week period.

—_—

Correlation analyses have been conducted on various physicochemical parameters,
including earthworm population, soil moisture, soil temperature, nitrogen, and soil organic
carbon. Eisenia foetida has been found effective in reducing pH, electrical conductivity (EC)
and organic carbon, while increasing micronutrients and macronutrients in the Vermicompost
This work aims to contribute to the understanding of physico
foetida during vermicomposting, with potential implications fo
growth,

-chemical changes in Eisen
: ant
r waste management and pl"

——
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MATERIAL AND METHODS

Earthworms Rigenia foetid

using various books and

earthworms and produci

Organic wa i ;
e E,l rhs ste such as a gricultural residues, raw vegetable, sugar cane trash, coir pith,
: N Waste, and cow dung were used as feed for the earthworms
Two separate brick constructed vermi be |

ds (8x4
to the substrate environment_ S (8x4x2.5 L, W, H) were prepared to adapt worms

@ were collected from a culture reservoir and identified

expe . .
pert IF“OWIGdge- A vermiculture house was constructed for rearing
Ng vermiculture and vermicompost.

Adaptation process involved soaki

glebb:rdi' MsET and cocoons were introduced into the beds after three weeks.
ubstrates were mixed, maintaining moisture content between 45-55%.

5] fAf;tlcr four months, worms matured and adapted to the environment. Moisture content
of the feed was kept at 40-50% by sprinkling adequate water. Beds were covered with a

gunny bag to maintain moisture. Temperature and pH were monitored regularly, with pH
measured weekly.

ng cow dung and other organic waste separately in

Whole Study period divided into weeks 0, 4, 8, 12, and 16.Worms were hand-sorted
and vermicompost was well-stirred at the end of each interval. The initial substrate and the
ﬁnal.products were taken at 0, 4,8,12 and 16 weeks intervals the changes in the proposed
physicochemical properties. The entire samples were analyzed in twice and results were
averaged. The pH was determined using a doubled distilled water suspension of each
vermicompost in the ratio of 1:10(w/v). Total organic carbon was measured using the method
of Nelson and Sommers (1982). Total N by Kajeldahl method (Theroux et al., 2001) total P

determined by means of spectrophotometer. Total Cu, Zn were determined by means of
atomic absorption spectrophotometer.

RESULTS

Initial physico-chemical characteristics of the used organic waste and change in the
physico-chemical properties of vermicompost obtain from the (week 4, 8, 12, and 16).the
physico-chemical parameters like moisture, PH, temperature, electrical conductivity, nitrate,
phosphate of Eudrilus eugenae were.

Sr.No. physic-chemical parameters Eudrilus eugenae

1. Moisture (%) 46.1
2 pit 72
3. Temperature 38
4. EC 0.15
6. Nitrate 17
7 Phosphate 0.9

=] Ca ppm 1.85

] Mg ppm 1.86

o ]

DISCUSSION

. i h to vermicomposting, including
: ides a comprehensive approach 10 p

e dThlsth s(tiusd);xﬁzl;enm setup, and chemical analysis, with promising results for the

etailed methods,

use of Eudrilus eugenae vermicompost in improving organic waste.

CONCLUSION s as a promising and sustainable solution for converting

. 1 merge .
VemHCQTPOStl:ag]qulegresource with significant benefits for agriculture and the
organic waste mto 2

253
CRSST-24: Jauna.ry-2024



ﬁiw-'a'c-ﬁ;a]rr-.-r‘-':'«" J—

-24)
shnology (CRSST
Current Research Scenario in Science and Tech

'« atudy demonstrated richness in €88entiy)

environment. The Vermicompost produced |||l this stu ymwlh‘ Additiondlly ‘i i,

Micronutrients and macronutrients crucial for P'““'I '?l and maturity further enhance y

physical properties, low conductivity, and optimal stability bserved in the Vermicomy, It

effectiveness as a soil amendment. The low C: N ",ﬂm.‘-) I making it an ideal or 'nq,
signifies its advanced decomposition and nutrient m'rmlabllny, b it powcjrgd ,?

i peomotig, ket it o SE | H); manal -ed but the resulta”

vermicomposting, not only can organic waste be cﬁ'lc:c.nt}]l rasc ti(;es sultan

Vermicompost can also play a pivotal role in sustainable agriculture p ‘
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*Padmashri Vikhe Patil College of Arts, Scienc
ABSTRACT ,

Natural antioxidants significantly contribute in preventions of'lmany pathologic,
radicle. Furthermore plant derived antioxidant are safer 4,4
cheaper than their synthetic counterparts. The results obtained in the present investigatiq,
indicated that the Pogostemon Benghalensis (Burm. F.) O.Kuntze POSSCSASeS Strong
antioxidant potential that may be due the contribution of its phenolic cqntenF an.d 1t would he
advantageous 10 use the plant antioxidant in therapeutic drugs for the 'mp]"’f‘t'(’f_‘ of human
health. Moreover it could be a good source of natural antioxidant for nutraceutical industry.
Keywords: Antioxidant, Pogostemon Benghalensis, Phenolic content
INTRODUCTION

Extract from plants have been reported to be effective in testing febrile illnesses
sleeping sickness, wounds, diarrhea, reproductive and liver problems, circulatory and
respiratory problems and parasitic infections(Chah et.al, 2006). These are continuously
produced in the human body, as they are essential for energy supply, detoxification, chemical
signaling and immune function. ROS are regulated by endogenous superoxide dismutase,
glutathione peroxidase and catalase but due to over- production of reactive species, induced
by exposure to external oxidant substances or a failure in the defence mechanism, damage to
cell structure, DNA, lipids and proteins (Valko et.al, 2006). The use of medicinal plants has
always been part of human culture. In some countries, governments encourage the use of
indigenous forms of medicine rather than expensive imported drugs (Fasola et.al, 2005). The
world Health Organization estimates that up to 80% of the world population relies on
traditional medicinal system for some aspect of primary health care (Famworth et.al, 1985).
The great increase of interest in natural antioxidant of plant origin since they are viewed as
promising therapeutic agent for their radical pathologies and also found to be useful as
nutraceutical due to their impact on the status of human health and disease prevention
(Jayaprakasha and Rao et.al., 2000). The protection afforded by plants has been attributed to
various phenolic compounds which are increasingly becoming of interest in the food industry
because they retard oxidative degradation of lipids and there by improve food quality
(Kahkonen et.al. 1999).
MATERIAL AND METHODS:
1. Sample collection and Drying

The fresh leaves of plant specimen under present were collected from local areas lies
in local area. The collected plant material was washed with tap water and air dried on the
laboratory bench for 15 days and then ground to fine powder using an electric mill.

2. Extraction and Fractionation

. Dried and coarsely powdered leaves (600g) were extracted with methanol by cold
extraction method (Harborne, 1984; Mahida and Mohan 2006). The mixture was kept for 24
hours with ﬁ'equf:n! shaking at room temperature to allow the extraction of compounds:
Ex-tracl thus obtained was passed through filter paper and respective solvent was removed
using rotavapor (at 40°C). The crude extract was further fractionated with increasing pol&f

¢ and Commerce, Pravaranagar,

consequences caused by free
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sul\fcms‘ as I“"r‘-!fl-‘rilmd by Jamil et al,, (2011). The extract was solubilized in water and
sequential partition with petroleum ether (3 x 200ml.), ethyl acetate (32200ml.), chloroform
(3 X 200mL), acetone (3 x 200mL) and ethanol (3 * 200mL) as indicated in Figure 1. Each

fraction thus obtained was evaporated to dryness and subjected to polyphenolic determination
and antioxidant activity,

3. Determination of Polyphenols
1. Quantification of total Phenolics

The total phenol content of the extracts was analyzed using Folin-Ciocalteu method
(Chiffe et al,, 1994). In brief, the extracts (0.2 ml of 1 mg/ml) were mixed with 2.5 ml of
distilled water, 0.5 ml of the Folin-Ciocalteu reagent and 1.0 ml of Na,CO, reagent were
added to the mixture. They were then incubated at room temperature for 30 min. The
absorbance the mixture was measured spectrophotometrically (Systronic UV-VIS India) at
wavelength 765 nm. The total phenol content was expressed in microgram gallic acid
equivalents per milligram of extract. Triplicate measurements were taken and data were
presented as mean standard deviation (Mean+SD).
4. In vitro Antioxidant Activity
1. Reducing power assay

The reducing power of extracts was evaluated according to the method described by
Yen and Chen (1995) with slight modification. Briefly, different amounts of extracts (100-
700pg/ml) were incubated with 2.5ml of phosphate buffer (0.2 M. pH 6.6) and 2.5 ml of 1%
potassium ferricyanide [K; Fe (CN) 6] at 50°C for 20 min. The reaction was terminated by
adding 2.5 ml of 10% TCA solution and the mixture was centrifuged at 3000 rpm for 10 min.
The supernatant(1.0 ml) was mixed with 2.5 ml of distilled water and 1.0 ml of 0.1% ferric
chloride (FeCl; ) solution and absorbance was measured at 700 nm after incubation at room
temperature for 10 min. Quercetin and Butyrate Hydroxy Toluene (5-50 pg/ml) were used as

positive control and experiments were performed in triplicate.

Acontrol-Atest 100
Acontrol X

Where Acontol 1s the absorbance of the control. A« is the absorbance in the presence of the

sample.
2. Total Antioxidant Capacity
0.4 ml of extract (1mg/ml) dissolved in water was combined in test tube with 4 ml of

the reagent solution (0.6 M sulphuric acid, 28 mm sodium phosphate and 4 mm ammonium
molybdate). The tubes were capped and incubated at 95°C for 90 min. After cooling to room
temperature, the absorbance was measured at 695 nm. The antioxidant activity was expressed
as the number of equivalents of ascorbic acid (Preito et al., 1999; Shirwaikar et al., 2004).
5. Statistical analysis

All assays were carried out in triplicates and results were analyzed statistically using
one way analysis of variance (ANOVA) followed by Dennett's multiple comparison test and
expressed as Mean +SD. Statistical analysis was performed using Graph Pad (Graph Pad
prism 5.00 for Windows, San Diego California USA).
RESULT AND DISCUSSION

1. Fractions yield: _
"The percentage yield of different fractions of methanol leaf extract of Pogostemon

benghalensis are given in Tables 1 and figure 1. The fractions isolated from the leaves in the
following order Ethyl acetate>Ethanol > Chloroform>Petroleum ether>Acetone. The high
e fraction of the leaves.Table.1 Percentage yield of

Percentage scavenging activity=

amount fraction is isolated in aceton
different solvent fractions.
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[ Differe nce | Percenta ge

Fraction Inl(l’ll:l';v “ | Final wt. (gm) Cgm | (m)
Pet othor fraction (PRPEF) | 44.678 | 48531 | 3853 | 192
Chloroform fraction (PBCF) | 44768 |~ 45931 1.163 0.5%
Lithyl Acetate fraction (PBEAF) | 44.609 45.531 0.922 0.46
Acetone fraction (PBAF) 44,788 48.678 7,890 194
“Ethanol fraction (PBEF) 43.242 44.350 1.108 059
Percentage (%)
2
m PBPEF
g = m PBCF
8 S u PBEAF
® 05 4 B PBAF
0 T T T T f H PBEF
PBPEF PBCF PBEAF PBAF PBEF
Fractions
Fig.1: Percentage yield of different leaf solvent fractions of Pogostemon benghalensis.
2. Total phenolic content

Total phenolic contents were solvent dependent. Highest Phenolics contents were
found in acetone fraction whereas Pet ether fraction reflected small quantity of Phenolics.
Table 2. Total phenolic content in different fractions of methanolic extracts of leaves p.

benghalensis.

Fracti Absorbance | Concentration
ractions | 76snm) | per 100 pg
PBPEF 0.051 242
PBCF 0.092 438
PBEAF 0.279 13.28
PBAF 0.732 34.85
PBEF 0.599 28.52
Concentration per 100 pg
I
g 30 ¥ = PBPEF
§ 201 m PBCF
5 10 A H PBEAF
b : . ; m PBAF
PBPEF  PBCF PBEAF PBAF pasr_' m PBEF
Fractions

Fig.2: Total phenolic content in different fractions of methanolic ¢

3. Antioxidant activity xtracts of leaves P. benghalensis.
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Table 3. Reducing power absorbance of all the fractions for different concentrations

“Concentration (ug) | PRPEF [ PRPEF | PBPEF | PBPEV | PBPEF |

0 ' 0 o | o | o0 | o J

00 005 | 0036 | 0111 | 0423 | 0135

200 0.087 | 0108 | 0206 | 0579 | 0195 |

L 0105 | 0138 | 0336 | 0681 | 0216

400 10034 [ 0164 | 0442 | 0842 | 0235 |
500 | 01s8 [ 0205 | 0572 | 0928 | 0301

Fig. 3: Reducing power absorbance of all the fractions for different concentrations.

CONCLUSION

Natural antioxidants significantly contribute in preventions of many pathological

consequences caused by free radicals. Furthermore plant derived antioxidant are safer and
cheaper than their synthetic counterparts. The results obtained in the present investigation
indicated that the Pogostemon benghalensis possesses strong antioxidant potential that may
be due to the contribution of its phenolic contents and it would be advantageous to use the
plant antioxidant in therapeutic drugs for the implications of human health. Moreover it could
be a good source of natural antioxidant for nutraceutical industry.
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This book represents the research papers contributed by teachers and research
scholars on Current Research Scenario in Science and Technology. Economic growth
and human development are largely fueled by science, technology, and innovation.
Innovation is the process of hurturing new concepts into use that creates value. It opens
the mve_ntions from various aspects of science and technology for useful application in
the society. Research plays vital role in socio-economic development and contributes
sigmﬁcantl}r for the wellbeing of human beings. The growing population and rising
demapds limits the natural resources to support the life. Thus, it fs important to
overview current research scenario in science and technology to develop sustainable
clean-energy technology and efforts should be taken to control climate change, achieve

food security, reduce disaster risks, realize sustainable industrialization and solve the
problems of poverty and unemployment.

Creating a sustainable future n
technology for the developmentof inn

Current Researc

eeds a critical thinking of how one can apply

v ovations within existing society. It is possible only
when we create public awareness through a current research scenario. The goal of

sustainable future can be achieved by the understanding the basics of scientific concepts
like energy conservation reduce-reuse-recycle, water harvesting, organic farming,
rooftop farming use of various technologies like solar, thermal, wind, rain, geothermal
and biomass. Building knowledge based society having a significant impact on our lives to

promote economic growth and environmental sustainability by exploring ideas andfinding
new feasible ways.

Chemistry plays a pivotal role in the strength of the Indian economy and the
advancement of humankind. Chemist’s achievements include life-saving pharmaceuticals,
advanced energy solutions, improved agricultural productivity, and novel materials used
in products from clothing to electronic devices. Current research in chemistry will help
to better protect plants from pest infestations, improve food production and distribution
channels, extend the shelf life of food through advances in packaging, and maintain food
quality and safety. High-yield seeds in combination with new approaches to fertilization
will increase food production and helpto reduce soil erosion.

Medical breakthroughs and' technologies made possible through advances in
chemistry provide understanding of how human health is impacted by disease and
hazardous chemicals in our food, water and the environment. Current research in science
plays a critical role in medical diagnosis and drug development, en_abling people to live
healthier lives also offers new solutions for reducing pollution and its impacts on human
health. Current research in chemistry can help eliminate or reduce hazardous chemical
pollution. Chemistry will help meet the affordable and Fiean energy goal Fh_roug_h the
development of new materials for renewable energy, by beingmore energy efficient in the
chemical processing industries, and by advancing cleaner fuel technologies.

rch contributes for delivering better outcomes for health, t_he
enl\;;:gnrsl::;ﬁrtmaendrei‘f:jzsiﬁal, agricultural and_epergy production. Cu-rrent research in Life
Science also promises more effective and efficient prpducts to provide better health that
are based on understanding of the human body and its ailments and diseases and of the
interventions required to deal withhthelrtl:‘. These products can deliver on two vital and

i - roved health.

in‘?I)"hts cia:‘t::lryéélsr;z:deg:;l;y ai:lrgrzand in scarcity of electricity that affects education and
healthcare in many areas of the world, are the vital problems faced by the contemporary
civilization. Physics contributes in addressing these problems by th? devfelopment ?f
alternative energy sources. The scientific research is the foundation o prointe;s in
renewable energy technologies, fuel cells as well as_the nuclear power, w ul: is
considered as alternative, clean energy source. Sustamgble energetic that I!lm: ludes
photovoltaic, solar thermal applications, biomass convemon,-wind energy technology,
hydrogen prc;duction and fuel cells requires novel solutions provided by physics.

Dr. M. N. Kharde
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Green Synthesiy of Silver

‘ Nanoparticles Using Plant Extracts: A
Comprehe

nyvive Review on Methods and Applications
s ‘ YR Talokar!, R, B, Gaikar?
VN, Commerce, Scionce and Computer Science College Ashvi Kd,

] " .
_ - I)quulnwul of Chemistry, P.V.P, College, Pravaranagar,
ABSTRACT ————————

Stlver nanoparticles (AgNPs) have garnered significant attention in recent years due
o their wnique physicochemienl properties and wide-ranging applications. Among various
synthesis methods, the use of plant oxtracts has emerged as a sustainable and environmentally
fiiendly approach. Resoarch proves their Various significance that is Ag NPs have medicinal,
plasmonie, and eatalytic properties, Eco-friendly synthesis approach for NPs is becoming
More common i nanobiotechnology, and the demand for biological synthesis methods is
prowing, with the goal of eliminating hazardous and polluting agents. This review provides a

comprehensive overview of the synthesis of silver nanoparticles utilizing plant extracts and
explores their diverse applications.

Keywords: Plant extract, Silver Nanoparticles, Applications.
INTRODUCTION

The introduction provides a brief background on the significance of silver
nanoparticles, highlighting their antimicrobial [1), catalytic and optical properties [2]. The
focus then shifts to the drawbacks of conventional synthesis methods, paving the way for the
exploration of green synthesis using plant extracts [3].

This section delves into the various plant extracts employed in the synthesis of silver
nanoparticles, It discusses the diverse phytochemicals present in extracts, such as flavonoids,
terpenoids, and phenolic compounds, which act as reducing and stabilizing agents during the
synthesis process, Different plant species and parts utilized for nanoparticle synthesis are
highlighted, emphasizing the wide array of bioresources available for green synthesis [4]. The
synthesis of metal nanoparticles using plant extracts deliver beneficial over other biological
synthesis mothods which are associated with very difficult procedures such as maintaining
microbial cultures |5). After synthesis, AgNPs characterisation is essential to investigate their
charncteristic features such as surfuce area, morphology, size, shape, aggregation and
solubility, ete. Since the physical and chemical properties of a nanoparticles might have a
guhs[nm‘iﬂ] influence on their biological properties, Characterisation of synthesised AgNPs is
necessary before evaluating their toxicity [6]. AgNPs have dia.v.tinct characteristics and broad
range of applications, particularly in agriculture and plant blotechnollogy. T?ley have been
shown to enhance seed germination, plant gruwlh, und-photosynthetlg cfﬁcxf:ncy, whereas
also acting s safe and effective nmm-pesucldeg and fCI:lI'IIZGl’.S. The. ant@actengl, m.xtnfung.al,
and antiviral properties off AgNPs have been V.Vldt?l}' Ulfllzed & Vitious industries, “.mmdmg
healthcare, textiles, building mulcrigls.. medlcn! dcvufes, food semce.s, ct_)gmencs, and
household materials, They are beneficial in these industries hef:nuse qf their ability to protect
against harmful microorganisms and provide a safer and healthier environment [7].
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Steps associated with Plant-mediated synthesis of AgNPs.

“Top-down” and “Bottom-up” are the two approaches for synthesis of NPs as shown m. In
top-down approach, suitable bulk material splits into fine particles by size reduction with
different techniques i.e., Pulse laser ablation, evaporation— condensation, ball milling, pulse
wire discharge method etc. In bottom-up approach, NPs can be synthesized using chemical
and biological methods by self-assembly phenomenon of atoms to new nuclei which grow
into a particle of nanoscale. In top-down approach, evaporation—condensation is the most
general method for synthesis of metal NPs [8]. Characterization using various techniques such
as spectroscopy (UV-vis, FTIR), microscopy (TEM, SEM), X-Ray diffraction (XRD), and
other particle analysis [9].

Synthesis of Silver Nanoparticle using plant extracts:

e . Plant’s | Referenc
Plants Applicati f
n pplications Size(nm) — Shape | e
Afte;ir::;?:era Antimicrobial 50-100nm | Leaves Spherical I 10
Fiots it Antimicrobial 20-90nm Leaves Spherical |
e antibacterial ] : !
Terminalia chebula activiy 22 om fruit Spherical 11
Artemisia . . -
i Anti-bacterial 70-90 nm Leaves Spherical 12
Drimia indica Anti-bacterial 50-80 nm Leaves spherical 13
Seed |
Delonix regia Water Treatment 20-50 nm Vessel Spherical 14 .:
(Pods) 'f -‘.
Antimicrobial aenal . |
Rumex dentatus aciivity 5and 18 nm spherical 15 '
' Antibacterial i J
Clssm ) .a’c' 58 nm Stems Cuhlc am 16 ‘:
quadrangularis activity hexagonal i
) Anticancer, Leaf i . |
Mentha pulegium Astisiticrobial 5-50nm - Anisotropic 17 L
. _ Anticancer, -y Marine |
Haliclona exigua Astimiiciobial 120nm | sponge Flower like 17 |
Extract f
Antibacterial ]
Cucumis — azd 90nm- , E
Leaf h1 18
prophetarum Antiproliferative 150nm i e
Carica papaya L. ¢ cubic and
cultivar Honey Antibacterial S s hexagonal o
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Do ey [ o e
[VERLTRE I Antbactenal e D s 20
cvmediarsd | activity 15.5 nm, fruit spherical

Micrargersa wighal | Antibactenal : 21
(ML wighkad) I activity 30 to 70 nm leaf spherical
e T Antibacteral hocaland | 55 |
e r— Antibacteria ‘0 & . spherical an 22
. activity 2050 nm, leaves s
ioda serpens Antimicrobial 80-90nm leaves spherical 23
AozhNpag Antibactenal
Sadica activity 20-30nm leaf - 24
B Antioxadant
LRuslon Sedicum M;;::‘& ol 5-25nm leaf ] 25
Activity
L zrigiuom Sathvum : . .
o - Anti-cancer 65t0 80 nm. | plant semispherical 26
Crescenria cujere Antimicrobi 250 = :
: L Actifi(t;' il 4::; :I::;::: Leaves spherical 27
Ziziphus Antibactenal 42.6548nm | Leaves - 28
{45} (Clcome Anticancer 20to 5S0nm | Leaves morphological 29
vizcasa L)
Antibacterial
2 - Inm leaves = 30
| Ficws microcarpa sctivily
; 321 s h
Omion, Tomato Dye degradation 2 6“:;1 Fruit spherical 31
CONCLUSION

The conclusion summarizes the key findings of the review, emphasizing the potential

of plant-mediated synthesis in producing silver nanoparticles with unique properties and
3 lications. The environmentally sustainable nature of this approach positions it as a
isine avenue for future research and industrial applications.
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and human development are largely fueled by science, technology, and innovation
Innovation is the process of nurturing new concepts into use that creat’es value, It open;
the inventions from various aspects of science and technology for useful application in
the society. Research plays vital role in soclo-economic development and contributes
significantly for the wellbeing of human beings. The growing population and rising

demands limits the natural resources to support the life. Th
‘ us, it
overview current research scenario in s § t is important to

clean-energy technology and efforts should be taken to contr
food security, reduce disaster risks, realize sustainable ind
problems of poverty and unemployment.

Creating a sustainable future needs a critical thinking of how one can apply
technology for the developmentof innovations within existing society. It is possible only
when we create public awareness through a current research scenario. The goal of
sustainable future can be achieved by the understanding the basics of scientific concepts
like energy conservation reduce-reuse-recycle, water harvesting, organic farming,
rooftop farming use of various technologies like solar, thermal, wind, rain, geothermal
and biomass. Building knowledge based society having a significant impact on our lives to

promote economic growth and environmental sustainability by exploring ideas andfinding
new feasible ways.

ol climate change, achieve
ustrialization and solve the

Chemistry plays a pivotal role in the strength of the Indian economy and the
advancement of humankind. Chemist’s achievements include life-saving pharmaceuticals,
advanced energy solutions, improved agricultural productivity, and novel materials used
in products from clothing to electronic devices. Current research in chemistry will help
to better protect plants from pest infestations, improve food production and distribution
channels, extend the shelf life of food through advances in packaging, and maintain food
quality and safety. High-yield seeds in combination with new approaches to fertilization
will increase food production and helpto reduce soil erosion.

Medical breakthroughs and' technologies made possible through advances in
chemistry provide understanding of how human health is impacted by disease and
hazardous chemicals in our food, water and the environment. Current research in science
plays a critical role in medical diagnosis and drug development, enabling people to live
healthier lives also offers new solutions for reducing pollution and its impacts on human
health. Current research in chemistry can help eliminate or reduce hazardous chemical
pollution. Chemistry will help meet the affordable and clean energy goal through the
development of new materials for renewable energy, by beingmore energy efficient in the
chemical processing industries, and by advancing cleaner fuel technologies.

Life science research contributes for delivering better outcomes for health, the
environment and industrial, agricultural and energy production. Current research in Life
Science also promises more effective and efficient products to provide _better health that
are based on understanding of the human body and its ailments an;l diseases and of the
interventions required to deal with thenll.'. These products can deliver on two vital and
inextri i - improved health.

e;rfgci?ll;lrialllsr;:gde%\?r{:y derF:land in scarcity of electricity that affects education and
healthcare in many areas of the world, are the vital problems faced by the contemporary
civilization. Physics contributes in addressing these problems by the development of
alternative energy sources. The scientific research is the foundation of pro%r_e;s in
e energy Lol e em: Siatuiable margetc Shae kvl
consi ive, clean energy . . i
Phoritgﬁ:lrletgic?ssoal:f rtnh;:::-:rmal applications, biomass corjvel’swn,_rgdbe"irg)f technology,
hydrogen production and fuel cells requires novel solutions provided by physics.

Dr. M. N. Kharde
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Review of clectrochemical properties of Lithium Nickel Manganese

Cobalt Oxide cathode material for lithium-ion batteries.
V.P. Chuadhari', A. R. Nalkar?
vishalchaudhari35@gmail.com
' Arts, Commerce, Science and Computer Science College Ashvi Kd.

* Arts, Commerce and Science College Alkuti.

ABSTRACT

The layered Li[NixCo,Mn,]JO, cathode materials with a typical hexagonal a-NaFeO,
structure suitable for application as cathode materials in lithium-ion batteries. Recently,
lithium nickel cobalt manganese oxides have attracted extensive research, because of lithium
nickel manganese oxides are promising, inexpensive, nontoxic, and have “high thermal
stability; thus, they are extensively studied as alternative cathode electrode materials to the
commercial LiCoO2 electrode. However, a lot of work needs to be done to reduce cost and
extend the effective lifetime. In this paper, we have reviewed the effects of the Ni content on
the electrochemical properties and thermal stabilities of Li[NixCo,Mn,JO: (x =1/3, 0.5, 0.6,
0.7, 0.8 and 0.85). The electrochemical and thermal properties of cathode are strongly
dependent on its composition. An increase of the Ni content results in an increase of specific
discharge capacity and total residual lithium content but the corresponding capacity retention
and safety characteristics gradually decreased.

Keywords: Cathode materials; Composite materials; Lithium nickel manganese cobalt
oxides.
INTRODUCTION

Lithium-ion batteries are widely used in applications such as cellular phones, digital cameras,
laptops etc. due to their excellent properties such as high specific energy etc. lithium-ion
batteries are known to consist of three major parts: cathode, anode and electrolyte. Cathode
materials are significant for the electrochemical process and account for more than 30% of the
LIB cost. The cathode material properties such as high energy density, high potential of the
redox process and high electron and lithium ion conductivities, have the major influence on
the high energy density and the service life of LIBs as a whole. Therefore, active search for
new cathode materials for upgrading LIB’s is currently in process. The cathode material
lithium cobalt dioxide (LiCoO;) having low thermal stability, high cost and high toxicity.
Therefore, need a replacement of lithium cobalt oxide. Recently, a layered transition metal
oxide lithium nickel manganese cobalt oxide introduced by Ohzuku and Makimura as a
cathode materials. The combination of nickel, manganese and cobalt can provide many
advantages, such as higher reversible capacity with milder thermal stability at charged state,
lower cost and less toxicity than LiCoO; [1-2]. In this paper, we review the effects of the
transition metal composition on the electrochemical properties and the structural and thermal
stabilities of Li[NixCo,Mn,]O2 (x:y:z = 1/3:1/3:1/3,0.5:0.2:0.3, 0.6:0.2:0.2, 0.70:0.15:0.15,

respectively).
CATHODE MATERIALS
Li [Ni,Co,Mn,] O; (x=1/3,0.5,0.6,0.7, 08 anq 0.85) e M G

The fundamental electrochemical properties of the Li [N1,C9,an] 0, with different
composition is reviewed. The initial discharge capacity o_f the Li [le(?OYMle] 0; electrodes
increased with increasing Ni content (x), which is the main redox species with values of 206
mAh g for x = 0.85, 203 mAh g! forx=08, 194 mAh g’ forx=0.7, 187 mAh g forx =
0.6, 175 mAh g for x=0.5 and 163 mAh g for x =1/3[3-4].
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the Li/ Li[NizCoyMn/JO2 (x =1/3,05,
at 25 °C and 55 °C. The tests were
(0.5 C-rate). The Li" intercalation

The discharge capacities vs. cycle number of
0.6, 0.7, 0.8 and 0.85) cells cycled between 3.0 and 4.3l : 4
performed ot a constant current density of 100 mA g
stability of the materials increased wifh decreasing Ni content (X)- For eg"amil;- ‘f!ﬂ"o“gh
Li[NioxsC00.07sMno 075]O; delivered the highest discharge capacity of 20 ;ney (?00 , it
showed a rapid decrease of capacity, leading to a capacity retention of gnly o> ;J‘ i
g"') after 100 cycles at 55 °C. By contrast, the Li’ intercalation st?blllty of the Ni-deficient
Li[Nii»C01sMn,]O; was remarkably improved, showing a capa(:llty retention of more than
92.4% while still maintaining a discharge capacity of 150 m’Ah’g‘ over the e ayclng
period and temperature. The capacity retentions of the other LI[N'J!COYM“Z]O_Z materials were
90.0%, 85.1%, 78.5% and 70.2% for x values of 0.5, 0.6, 0.7 and 0.8, respectively[6-7]. _

The rate capability of Li[Ni,Co,Mn.JO; gradually improved with increasing Ni
content (x). For example, the capacity retention of Li[NijsCoisMni5]O2 at 5C compared'to
0.2C was 75.1%, while Li[NiossCoo07sMnooss]O: exhibited a much enhanced capacity
retention of 90%[8-9].

The thermal stabilities of electrochemically delithiated wet Li[NizCo,Mn.]O; (x =
1/3, 0.5, 0.6, 0.7, 0.8 and 0.85) electrodes. The exothermic reaction peak temperature
gradually shifted to lower temperatures accompanied with higher heat generation as the Ni
content increased: 306 °C and 512.5 J g for Lio37[Ni13C013Mni3]O2, 290 °C and 605.7 J g
for Lio 34[Nio sCo02Mno3]03, 260 °C and 721.4 J g for Lio30[NiosC002Mno2]02, 242 °C and
826.3]3" for Lin_za[Nio,'mCOa_:sMno,15]01, 232 °C with 971.5] g'] for Lio_ze,[Niu,sCOo.lMﬂo.l]Oz
and 225 °C and 971.5)g" for Lio21[NiossC0o.07sMnoo7s]O2. We believe that the improved
thermal stability of Li[NixCo,Mn.]O, with lower Ni contents can be ascribed to the increased
stable Mn** and reduced reactive Ni* contents, as explained previously, resulting in
suppression of the increased charge transfer resistance[10]. Notably, the exothermic peak
temperature decreased by a larger extent from a Ni content (x) of 0.5-0.6 indicating that
Li[NixCoyMn,]O; materials with x values greater than 0.6 have poor thermal stabilities for
use in commercial cells [11-12].
CONCLUSIONS

To determine the composition of Li[NixCoyMn,]0. (x = 1/3, 0.5, 0.6, 0.7, 0.8 and
0.85), the electrochemical and thermal properties are reviewed as a function of the Ni
content. It is found that physico-chemical properties (Li* diffusivity, electronic conductivity,
volume expansion, chemical stability, and excess lithium). There is an nearly linear decrease
in the thermal staitbility and capacit_y n?tention as the discharge capacity is raised by increasing
the relative fraction of Ni in the Li[Ni,CoyMn,]O, electrodes. Increasing the relative fraction
of Ni still raises the discharge capacity beyond Li[NixCo,Mn,]O,, the thermal stability
deteriorates at a faster rate so that the ac?vantage gained by the increased discharge capacity is
quickly negated by the concurrent deterioration of the battery safety appears that it would not
be posslble to develqp an ideal cathfafle material tbat possesses both high capacity and high
saf.cty just by changing the COI.Ilp()SmOI-l. Hence, it is suggested that the composition of Li
[NixCoyMn;] Oz has to be selectively designed based on the required application.
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Innovation is the process of nurt
the inventions from various asp
the society. Research plays vyit
significantly for the wellbein
demands limits the natural resources to support
overview current research scenario in science and
clean-energy technology and efforts should be taken
food security, reduce disaster risks, realize sustaina i ’
problems of poverty and unemployment,

Creating a sustainable futur

uring new concepts
ects of science and
al role in socio-eco

€ needs a critical thinking of how one can apply

_ f innovations within existing society. It is possible only
when we create public awareness through a current research scenario. The goal of
sustainable future can be achieved by the understanding the basics of scientific concepts
like energy conservation reduce-reuse-recycle, water harvesting, organic farming,
rooftop farming use of various technologies like solar, thermal, wind, rain, geothermal
and biomass. Building knowledge based society having a significant impact on our lives to
promote economic growth and environmental sustainability by exploring ideas andfinding
new feasible ways.

Chemistry plays a pivotal role in the strength of the Indian economy and the
advancement of humankind. Chemist’s achievements include life-saving pharmaceuticals,
advanced energy solutions, improved agricultural productivity, and novel materials used
in products from clothing to electronic devices. Current research in chemistry will help
to better protect plants from pest infestations, improve food production and distribution
channels, extend the shelf life of food through advances in packaging, and maintain food
quality and safety. High-yield seeds in combination with new approaches to fertilization
will increase food production and helpto reduce soil erosion.

Medical breakthroughs and' technologies made possible through advances in
chemistry provide understanding of how human health is impacted by disease and
hazardous chemicals in our food, water and the environment. Current research in science
plays a critical role in medical diagnosis and drug development, enabling people to live
healthier lives also offers new solutions for reducing pollution and its impacts on human
health. Current research in chemistry can help eliminate or reduce hazardous chemical
pollution. Chemistry will help meet the affordable and clean energy goal Fhrou_gh the
development of new materials for renewable energy, by beingmore energy efficient in the
chemical processing industries, and by advancing cleaner fuel technologies.

Life science research contributes for delivering better outcomes for healtlr_w, t_he
environment and industrial, agricultural and energy production. Cu_rrent research in Life
Science also promises more effective and efficient prpduc_ts to provide petter health that
are based on understanding of the human body and its ailments an_d diseases anc_l of the
interventions required to deal with thelrr;. These products can deliver on two vital and
i i i - improved health. -
ln?::: ﬁ?\lzl;};;]gr\;de?earlgsy L?gand in scarcity of: electricity that affect; education and
healthcare in many areas of the world, are t.he vital problems fac;ed b: t : cg[rtempnrc‘){a{r));r
civilization. Physics contributes in addressing these p_roblemsf ydt tr_e evf oE;ne;e bl
alternative energy sources. The : dfng_ﬂl(; :!esse\::.'clr aI: t:: r?uucr:e:rw;o:erp w%n‘ch is
ren chnologies, fue ) - ) W
Cznm:ﬂ% c;r;era?.l)tfertsatwe, gElean energy source. Susta1n§b':e ;_r:ledrgggigy th:;:c;‘r;llﬁs
photovoltaic, solar thermal applications, biomass C°’]Ver5"r’°;i ded by phisics '
hydrogen production and fuel cells requires novel solutions p .

Dr. M. N. Kharde
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Review on Spectrop o icarbazone Derivative

complexes Witk rhlz:umk-r’. p. N. Khaladkar?

R, 1. Galkar', 5. D iy, PV.P. College, Pravaranagar,

"Department :.11‘_("1?"":(; Computer Science College Ashvi Kq
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ARSTRACT ,

ikl icarbas indeed important 0rganic i e Imow".f‘" their e,
I'hiosemicarbazones are INCEEE 5 various fields, including analytical che, i,

coordination chemistry and applications 10 Stry

i an aldehyd
you mentioned, they are formed by the condensation of yde or keton,

" d spectrum of biglge.
o g exhibit @ broa ! . Ologicy
thiosemicarbazide. These compound ficant in medicinal chemistry as v,

u’l"r

and

pharmacological activities, making them $180 ¢ metal ions, thiosemicarbaz In th,
context of spectmphnlumclric dctcrrmpatlorl 0[ ——y n;etal csoempm fexes nes ac :
chelating agents, forming complexes with metal 10n3. often Exhiky,

distinctive colors, allowing for their detection and quantification through Spectrophoty,

. /

The absorption maximum (Amax) in the Uv-visible. range, as you mentlofned (270-520 ny, ) I
characteristic of these complexes. The ability of th|omlca¢mes to uen complexes yy;
a vaniety of metal ions, including Cadmium, Me_rcury, Nlckel,’ T‘halhum,_ Bl_smuth, and
Arsenic, underscores their utility in analytical chemistry for_selectlve ‘_ietem'}lnatl 0N of thes,
metals in sample matrices. Overall, the coordination chemistry of thiosemicarbazones 4,
their application in spectrophotometric metal ion determination make them valuable to0); in
analytical and environmental chemistry.
Keywords: Spectrophotometric method, Complexing reagent, Metals.
INTRODUCTION

The thiosemicarbazone derivatives of the general formula R-CH =N-NHCSNHRr'
has attention of researchers in the area of organic and co-ordination chemistry, due to the eas:
of carrying out the reaction between different aldehyde groups (R-CHO) or ketones (R-CO-
R") with derivatives from thiosemicarbazide to obtain of new thiosemicarbazone derivatives.
It is used as a chromogenic agent for the formation of metal complexes [1] due to their donor
sets of sulphur and nitrogen containing molecules. It is versatile ligands with beter
coordination tendency, better selectivity, and stability to a wide variety of metal ions [2-3]
Thiosemicarbazone derivatives have a various of biological activities such as Antibacterial
[4], Antineoplastic [5], Anti mycobacterium tuberculosis activity, cytotoxicity [6]
Antiproliferative activity [7, 8], Antioxident, antiparasitic, anticonvulsant, Antiviral
antimicrobial, [1, 8], Antitrypanosomally activity [9]. Thiosemicarbazone derivatives are very
important compounds treatment for some diseases such as cancer and their complexes with
metal have wide applications in nuclear medicine and analytical chemistry [10].
Tl']josernf'carbz.azone was used in the chemical synthesis, and the majority of the compound
Shm\'fs. biological ac.t1v1ty.. The metallic complexes are usually formed by the coordination of
tr‘ansmon metals with thiosemicarbazone derivatives, which are coupled by their oxyget
mt_rggen, and sulphur ato'ms [11] and a colored metal complex ranging from moderately
acidic to moderately alkaline [12]. The chelation capacity increase of thiosemicarbazone ¢2°

be increase by the presence of other donor atoms that contain substituents (13}
Thiosemicarbazones act as active ligands due to the following: .

1. Their coordination tendency is more effective. '
ii. Their complexes become more stable,

11. Their selectivity is superior,

iv. They may form macrocyclic ligands [14).

—_—

i
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Thiosemicarbazone derivatives can be synthesized in laboratory in ethyl acetate and less

amount of organic solvent and characterized by NMR, IR and elemental analysis for its
purification [15].

General Reaction of synthesis of Thiosemicarbazone:

S (@] HZN“NH Ry
amn, Lt )L " )\ PR,
- N
N™ "NH, R{ R, g

Chromogenic reagents are used for the determination of Cadmium, Mercury, Nickel,

Thallium, Bismuth, and Arsenic the established conditions like Amax, pH and molar
absorptivity are presented in the following Table.

Sr. | Reagent Name Metal | A max | Color of | PH | Molar Ref.

No Ion complex Absorptivity | No

1. | N-ethyl-3- Cd(In | 380 yellow |60 |[0.740 x 10°L | 16
carbazolecarbaxaldehyde-3- nm mol? Cm’’
thiosemicarbazone

2. | phenanthraquinone monophenyl | Cd(II) | 520 Red 60 [24 x 10° L |17
thiosemicarbazone nm mol! Cm!

3. Benzildithiosemicarbazone Cd (1) | 360 yellow 105 | 0.196 x 10*| 18

nm dm’® mol"! co

4. | Tetra- thiosemicarbazone Cd (D) | 422 Green 90 |- 19

nm

5. | 2-Acetylpyridine Hg(I) | 351 yellow 60 | 54 x 10* L |20
thiosemicarbazone nm mol! Cm!

6. | 3-hydroxy-5-(hydroxymethyl)- | Ni(I[) | 430nm | yellow 60 |16 x 10* L |21
2-methylpyridine-4- mol”! Cm'!
carbaldehyde thiosemicarbazon

7. | N-ethyl-3- Ni (1) | 400 yellow 6.0 1.114x 10* L | 22
carbazolecarboxaldehyde-3- nm mol” Cm!
thiosemicarbazone

8. | 5-methyl-2-acetylfuran-4- Ni (II) | 361 yellow 95 | 187 x 10* L |23
methyl-3-thiosemicarbazone nm mol™”! Cm™

9. | Pyridoxal-4-phenyl-3- Ni(ll) | 430 | Reddish |40- | 192 x 10° L | 24
thiosemicarbazone nm brown 6.0 | mol’' Cm
thiosemicarbazone nm yellow mol"! Cm™

11. | 1, 3-cyclohexanedione Bi (II) | 540 Red- 27- |33 x10* L]26
bis-thiosemicarbazone nm Violet 3.9 | mol' Cm'

12, Thiophene-2-carboxaldehyde As(II) | 281 - 3§ |'596x10* E|27
thiosemicarbazone nm mol! Cm!

13, [ 2,5- thiophens As(l) | 270- | yellow | 60 | 1.45 x 10° L | 28
dicarboxaldehyde 295 mol™! Cm!

|| thiosemicarbazone o

CONCLUSION

The above review shows that transition metals and metalloids can be determined by
spectrophotometric method. Thiosemicaﬂ')azonc derivatives are widely- used for the
spectrophotometric determination of metal ions. The above table it can be said that all metal
complexes are mostly given Amax range 2_?0-52_0 nm under L.IV,.wsﬂ:-le region, Molar
absorptivity and at pH range 1-10. The thiosemicarbazone derivatives are very precious
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e Preface

This book represents the research papers contributed by teachers and research
scholars on Current Research Scenario in Science and Technology. Economic growth
and human development are largely fueled by science, technology, and innovation.
Innovation is the process of nurturing new concepts into use that creates value. It opens
the inventions from various aspects of science and technology for useful application in
the society. Research plays vital role in socio-economic development and contributes
significantly for the wellbeing of human beings. The growing population and rising
demands limits the natural resources to support the life, Thus, it is important to

i rio in science and technology to develop sustainable
clean-energy technology and efforts should be taken to control climate change, achieve

food security, reduce disaster risks, realize sustainable industrialization and solve the
problems of poverty and unemployment.

Creating a sustainable future needs a critical thinking of how one can apply
technology for the developmentof innovations within existing society. It is possible only
when we create public awareness through a current research scenario. The goal of

sustainable future can be achieved by the understanding the basics of scientific concepts

like energy conservation reduce-reuse-recycle, water harvesting, organic farming,
rooftop farming use of various technologies like solar, thermal, wind, rain, geothermal
and biomass. Building knowledge based society having a significant impact on our lives to

promote economic growth and environmental sustainability by exploring ideas and finding
new feasible ways.

Chemistry plays a pivotal role in the strength of the Indian economy and the
advancement of humankind. Chemist’s achievements include life-saving pharmaceuticals,
advanced energy solutions, improved agricultural productivity, and novel materials used
in products from clothing to electronic devices. Current research in chemistry will help
to better protect plants from pest infestations, improve food production and distribution
channels, extend the shelf life of food through advances in packaging, and maintain food
quality and safety. High-yield seeds in combination with new approaches to fertilization
will increase food production and helpto reduce soil erosion.

Medical breakthroughs and' technologies made possible through advances in
chemistry provide understanding of how human health is impacted by disease and
hazardous chemicals in our food, water and the environment. Current research in science
plays a critical role in medical diagnosis and drug development, enabling people to live
healthier lives also offers new solutions for reducing pollution and its impacts on human
health. Current research in chemistry can help eliminate or reduce hazardous chemical
Pollution. Chemistry will help meet the affordable and clean energy goal through the
development of new materials for renewable energy, by beingmore energy efficient in the
chemical processing industries, and by advancing cleaner fuel technologies.

Life science research contributes for delivering better outcomes for health, the
environment and industrial, agricultural and energy production. Current research in Life
Science also promises more effective and efficient products to provide better health that
are based on understanding of the human body and its ailments and diseases and of the
interventions required to deal with them. These products can deliver on two vital and
inextricably linked goals - improved health.

The increasing energy demand in scarcity of electricity that affects education and
healthcare in many areas of the world, are the vital problems faced by the contemporary
civilization. Physics contributes in addressing these problems by the development of
alternative energy sources. The scientific research is the foundation of progress in
renewable energy technologies, fuel cells as well as the nuclear power, which is
considered as alternative, clean energy source. Sustainable energetic that includes
photovoltaic, solar thermal applicatior'_ts, biomass conversion, wind energy technology,
hydrogen production and fuel cells requires novel solutions provided by physics.

Dr. M. N. Kharde
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A Review on Pharmacological importance of Imidazole derivatives
V.S, Shinde, P, N, Khaladkar, Y. R, Talekar, 8. B. Tribhuvan
Arts, Commerce, Science and Computer Science College, Ashvi kd

ABSTRACT

Inidazole is nitrogen-containing heterocyclic ring which shows hlf:l(:glcal and
pharmaceutical properties. Imidazole is a basic unit of many drugs and 1ts dc‘rwatwejs have
occupied a distinctive place in the field of medicinal chemistry and have a special .ro‘le in drug
development. The outstanding therapeutic abilities of imidazole-related med:cmgs _havc
prompted medicinal chemists to develop a large amount of new chemotherapy medications.
The imidazole derivatives have several biological activities such as antibacterial, anticanqcr,
anti-tubercular, antifungal, analgesic, and anti-HIV, anti-inflammatory, anti-microbial,
anticoagulants anti-viral, anti-diabetic, anti-malarial activities. In this review, we have
shortened all the pharmacological and chemical applications of imidazole derivatives.
Key words: Imidazole derivatives, medicinal chemistry, biological activity etc.
INTRODUCTION

Medicinal chemistry is concerned with the discovery, development, interpretation,
and identification of biologically active substances. A five-membered nitrogen-containing
heterocyclic ring can be found in the structures of a variety of physiologically active synthetic
substances [1]. Imidazole drugs have Variety of applications in pharmaceutical field
[2].Imidazole is a five-member heterocyclic aromatic compound with two nitrogen atoms.
Both Nitrogen atoms are sp2 hybridized. Imidiazole is amphoteric in nature because it
behaves as an acid as well as a base. The chemical formula of the imidazole molecule is
C3H4N2. Imidazole ring, which is widely observed in many natural products and most

3
4 N
s )2
N7
H

important heterocycles have a vibrant role in medicinal chemistry for the treatment of many
diseases [3]. Imidazole drugs have broadened scope in clinical medicines[4]. Due to presence
of sextet of m-electrons in ring shows aromatic character with electrons pair on one of the
nitrogen atoms. N-substitution is a main process in drug discovery and development.
Imidazole derivatives are an N-substituted heterocyclic compounds are rich sources of diverse
physical, chemical, and biological Properties [4,5].Imidazole derivatives are reported to be
pharmacologically and physiologically active and it is used in the treatment of several
diseases .One of the most important applications of imidazole derivatives is their use as
material for treatment of denture stomatitis and in cancer [6.]The derivatives of imidazole
have intensive synthetic interest due to their important biological activities, and many of these
compounds are candidates for drug development and have therefore drawn the attention of
various research work. [7]. In recent years, problems of multidrug-resistant microorganisms
have reached a disturbing level in many countries around the world [8]. Imidazole-based
derivatives have the excellent pharmacological profile [9]. On the basis of various R
surveys Imidazole derivatives shows various pharmacological possessions. Structure of
Imidazole is,

In this review, we have summarized all the pharmacological, biological activities of
imidazole derivatives.
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CONCLUSION

Imidazole’s have large scope in various medicinal field. Imidazole is an entity which
has interesting physical and chemical properties, in the present article focus lies on analysis of
these properties which in turn may be demoralized for different pharmacological activities.
The possible improvements in the activity can be further achieved by slight modifications in
the substituents on the basic imidazole nucleus. The numerous methods for the synthesis of
imidazole have been developed and also their various structure activity relationship offer
enormous scope in the field of medicinal chemistry. Therefore, this article aims to review the
work reported on the biological efficacy of Imidazole derivatives to get better understand and
explore its various properties and pharmacological potentials.
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This book represents the research papers contributed by teachers and research

rs on Current Research Scenario in Science and Technology. Economic growth
scmlﬁuman development are largely fueled by science, technology, and innovation,
e ation is the process of nurturing new concepts into use that creates value. It opens
m?ivnventions from various aspects of science and technology for useful application in
the society. Research plays vital role in socio-economic development and contributes
significantly for the wellbeing of human beings. The growing population and rising
demands limits the natural resources to support the life. Thus, it is important to
overview current research scenario in science and technology to develop sustainable
clean-energy technology and efforts should be taken to control climate change, achieve

food security, reduce disaster risks, realize sustainable industrialization and solve the
problems of poverty and unemployment.

Creating a sustainable future needs a critical thinkin

g2 of how one can apply
technology for the developmentof innovations w

ithin existing society. It is possible only
. _The goal of

like energy conservation reduce—reuse-recycke

» Water harvesting, organic farming,
rooftop farming use of various technologies like

solar, thermal, wind, rain, geothermal

new feasible ways.

Chemistry plays a pivotal role in the strength of the Indian economy and the
advancement of humankind. Chemist’s achievements include life-saving pharmaceuticals,

advanced energy solutions, improved agricultural productivity, and novel materials used

quality and safety. High-yield seeds in combination with new
will increase food production and helpto reduce soil erosion.

Medical breakthroughs and! technologies made possible through advances in
chemistry provide understanding of how human health is impacted by disease and
hazardous chemicals in our food, water and the environment. Current research in science
plays a critical role in medical diagnosis and drug development, enabling people to live
healthier lives also offers new solutions for reducing pollution and its impacts on human
health. Current research in chemistry can help eliminate or reduce hazardous chemical
pollution. Chemistry will help meet the affordable and clean energy goal through the
development of new materials for renewable energy, by beingmore energy efficient in the
chemical processing industries, and by advancing cleaner fuel technologies.

Life science research contributes fo

r delivering better outcomes for health, the
environment and industrial, agricultural

and energy production. Current research in Life
Science also promises more effective and efficient products to provide better health that

are based on understanding of the human body and its ailments and diseases anc_j of the
interventions required to deal with them. These products can deliver on two vital and
inextricably linked goals - improved health. )

The increasing energy demand in scarcity of electricity that affects education and
healthcare in many areas of the world, are the vital problems faced by the contemporars;
civilization. Physics contributes in addressing these problems by tht_e development c_:n
alternative energy sources. The scientific research is the foundation of pro%rji:‘s 1is
renewable energy technologies, fuel cells as well as the nuclear power, W 11 1
considered as alternative, clean energy source. Sustainable energetic that ;’:‘;l‘:)gy
Dhotovoltaic, solar thermal applications, biomass conversmn,_wmd enirgsy]_fcstec )
hydrogen production and fuel cells requires novel solutions provided by physics.

Dr. M. N. Kharde
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A rewesw on: 'Blological Activities of Oxazole and Benzoxazole
- B. Tribhuvan, V. §. Shinde, P. N. Khaladkar, Y. R.Talekar

et Arts, Commerce, Science and Computer Science College Ashvi Kd.
ABSTRACT

- Oxagole is an important heterocyclic ring having a wide spectrum of biological
activmgs whlclh drew the mind of researchers round the globe to synthesize various oxazole
derivatives guide them for their various biological activities. The modern medicinal chemistry
platform of oxazole has been sometimes satisfied as a functional lead molecule. The essential
information presented in this article will work as catalyst for new views in the hunt for
national design of more biologically active derivatives of oxazoles as medicinal agents.
Benzoxazole nucleus is one of the most important heterocyclic compounds exhibiting
remarkable medicinal activities. The present review provides a broad overview of the
synthesis and Biological activities such as antimicrobial, anticancer.

Keywords: Oxazole, Benzoxazole, Antimicrobial activity, Anticancer activity
INTRODUCTION:

Oxazole is the parent compound for a vast class of heterocyclic aromatic organic
compound these are azoles with an oxygen and a nitrogen separated by one carbon oxazoles
are aromatic compounds. Oxazole are five membered heterocyclic aromatic compounds
having an oxygen atom and a nitrogen atom at the 1 and 3 positions of ring. Oxazole is
weakly basic in nature and its conjugate acid has a pKa of 0.8. The biological activities of the
oxazole compound include antifungal, analgesic, antiproliferative and musde relaxant activity

[1].

Oxazole and its derivative has been merge into a no of medicinally relevant
compounds both an prior and advanced drug bidder [2]. Benzoxazole is a resourceful and
important member of the heteroarenes that connects synthetic organic chemistry to medicinal,
pharmaceutical, and industrial areas. It is a bicyclic planar molecule and is the most favorable
moiety for researchers because it has been extensively used as a starting material for different
mechanistic approaches in drug development [3].

Structure of Oxazole and Benzoxazole

() ’
2 RS

oxazole

Biological activity of Oxazole: '
Oxazole derivatives are among the most useful heterocyclic compounds from

both synthetic and pharmaceutical chemistry aspects and we have highlighted here the
most recent developments n synthesis of oxazole and their activity profile as

antipathogenic [4].

Antimicrobial activity:- hesize mew class of amino sulfonamido methane linked

jetal synt : .
bisoxaz;i:sokll:i?:}ﬂzizrllez and bisimidazoles in simple and adaptable synthetic methodologies.

. nicrobial activity [5].The spiro 3H-indole-3, 40-
re assayed for antimicro . [9]-The; ;
;‘;I:a lca;td compzul‘l::z‘:lz Jerivatives given out very high activity with respect to the used
zole pyran

prepared.
Biological activity of Benzo

Antimi crolhial act:vist;;hesized 5. Substitutcd_z-cyclohexyl methyl benzoxazoles by the
Yalcin et al.

xazole:

—_—
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- ohexyl carboxylic acid with
renction of 2 hydroxy- §-substituted sriline enc czclnodcfate to good antibactv':rialdlu
bicarbonate. The synthesized compounds soms i

2].
anti-fungal activity ns compared to gtandard | J

Anticancer activity:- 116 (ATCC CCL247)] cancer cell |ipe w
Human colorectal carcinoma [HCT- a8

kel red benzoxazole compounds
used for evaluating the anticancer activity of the P';"P*]’ have designed few benmxu?m
Sulforhodamine B (SRB) assay [6]. M*Hﬂﬂ.hy e ah'u R Bt Carcino;n azo)e
attached to piperazine derivatives and tested it over a cells

(7).

o l()"i::gf derivatives are potentially pharmacologically active. - They pgy,

antimicrobial, antifungal, antiviral activities. The oxazole heterocycle is o_ften lm_tlude n

medicinal chemistry studies and this review reported the oxazole derivatives with [_he“r

corresponding biological activities. A new series of benzm'ca_zt')le analogues was synthesizeq

and marked for their in vitro antibacterial and anticancer activities.
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This book represents the research papers contributed by teachers and research
scholars on Current Research Scenario in Sclence and Technology. Economic growth
and human development are largely fueled by sclence, technology, and innovation.
Innovation is the process of nurturing new concepts into use that creates value. It opens
the inventions from various aspects of science and technology for useful application in
the society. Research plays vital role in socio-economic development and contributes
significantly for the wellbeing of human beings. The growing population and rising
demands limits the natural resources to support the life. Thus, it is important to
overview current research scenario in science and technology to develop sustainable
clean-energy technology and efforts should be taken to control climate change, achieve

food security, reduce disaster risks, realize sustainable industrialization and solve the
problems of poverty and unemployment,

Creating a sustainable future needs a critical thinking of how one can apply
technology for the developmentof innovations within existing society. It is possible only
when. we create public awareness through a current research scenario. The goal of
s'ustamable future can be achieved by the understanding the basics of scientific concepts
like energy conservation reduce-reuse-recycle, water harvesting, organic farming,
rooftop farming use of various technologies like solar, thermal, wind, rain, geothermal
and biomass. Building knowledge based society having a significant impact on our lives to

promote economic growth and environmental sustainability by exploring ideas andfinding
new feasible ways.

Current Researc

Chemistry plays a pivotal role in the strength of the Indian economy and the
advancement of humankind. Chemist’s achievements include life-saving pharmaceuticals,
advanced energy solutions, improved agricultural productivity, and novel materials used
in products from clothing to electronic devices. Current research in chemistry will help
to better protect plants from pest infestations, improve food production and distribution
channels, extend the shelf life of food through advances in packaging, and maintain food
quality and safety. High-yield seeds in combination with new approaches to fertilization
will increase food production and helpto reduce soil erosion.

Medical breakthroughs and' technologies made possible through advances in
chemistry provide understanding of how human health is impacted by disease and
hazardous chemicals in our food, water and the environment. Current research in science
plays a critical role in medical diagnosis and drug development, enabling people to live
healthier lives also offers new solutions for reducing pollution and its impacts on human
health. Current research in chemistry can help eliminate or reduce hazardous chemical
pollution. Chemistry will help meet the affordable and clean energy goal through the
development of new materials for renewable energy, by beingmore energy efficient in the
chemical processing industries, and by advancing cleaner fuel technologies.

Life science research contributes for delivering better outcomes for health, the

environment and industrial, agricultural and energy production. Current research in Life
Science also promises more effective and efficient products to provide better health that
are based on understanding of the human body and its ailments an_d diseases anq of the
interventions required to deal with theln:{ These products can deliver on two vital and
i i i ls - improved health.
m?:: ﬁ?:lr’;;m:deﬁgy der?wand in scarcity o{ electricity that affects education and
healthcare in many areas of the world, are Ifhe vital problems faced by the contemporary
civilization. Physics contributes in addres_smg these p_roblems by thg development c_;f
alternative energy sources. The scientific research is the foundation of progress in
renewable energy technologies, fuel cells as well as_the nuclear power, “.'h'Ch is
considered as alternative, clean energy source. Sustamgble energetic that includes
photovoltaic, solar thermal applications, biomass cor}vemon,_wmd energy technology,
hydrogen production and fuel cells requires novel solutions provided by physics.

Dr. M. N. Kharde
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ABSTRACT

The development of
opportunities to address and treat challen
generally ranging from 100 to 500 nm.
characteristics and material used, the nano ;
encasing therapeutic and imaging i:’igeflfs as » these

ol iver drug to specific tissue e _ Y. Thyg
::;z?:i ;na:jl stl:i::dddrﬁg deli};ery decreases the drug related toxicity anq 1n‘crease Patien,
compliance with less frequent dosing. NanotechnOFOgy has proven befleﬁf"a] in t'he treatmer,
of cancer, AIDS and many other disease, also providing z?d.vancemcnt in diagnostic tes;y, g
Key Words: Nanoparticles, Nanotechnology dosing, toxicity.
INTRODUCTION )

Nanotechnology, a multidisciplinary field at the convergence of physics, chemistry
and engineering, has emerged as a revolutionary force in advancing scientific applications
particular, its integration into drug delivery systems has opened new frontiers in megic
research. This paper aims to explore the profound impact of nanotechnology on drug delivery,
focusing on its applications, recent advancements, and the challenges that lie ahead [1]. The
traditional approaches to drug delivery often encounter limitations related to inadequate
targeting, reduced efficacy, and adverse side effects. Nanoparticles, with their unique size and
properties at the Nand scale, present a promising solution to overcome these challenges. By
hamnessing the principles of nanotechnology, researchers have been able to design innovative
drug delivery systems that enhance precision, improve therapeutic outcomes, and minimize
unintended consequences [2]. This exploration will delve into various types of nanoparticles,
such as liposomes and polymeric nanoparticles, elucidating their role in optimizing drug
delivery mechanisms. By examining real-world applications in areas like cancer treatment
and personalized medicine, we can appreciate the transformative potential of nanotechnology
in addressing complex medical issues. However, the journey towards integrating
nanotechnology into drug delivery is not without hurdles. Challenges such as toxicify
concems, regulatory complexities, and scalability issues demand careful consideration
Understanding thgse limitations is crucial for devising strategies to overcome them and pavé
the way for t.hc \:wdcspread implementation of nanotechnology in healthcare. As we navigatt
through the intricate landscape of nanotechnology in drug delivery, we will also spotlig™
recent -advancements and breakthroughs that exemplify the dynamic nature of this field By
analyzing current reseal;cb tn?ndS, this paper aims to provide insights into the future prospe s
of nanotechnology, anticipating further innovations and developments that hold promise for

nanoparticle-based drug formul?tlons has Yieldeg
ging diseases. Nanoparticles vary in gj,,
Through the manipulation of size, ¢y "
particles can be developed into smgy S)"Sl(;:.,tc
well as bearing stealth property. Fiitthe, o -
s and provide controlled release therap

bu a

[

____‘-_—-“‘"

BY can be traced back to the visionary ideas ﬂfdcu]atedtzi
s famous 1959 lecture, "There's Plenty of Room at

____.—-/

physicist Richard Feynman i p;
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Ilum“l“-'l'cFt‘z::::::::::\"t::'ll::“ |ni;l the conceptual groundwork for manipulating matter at the
psenie, ! rendm  where e .

:::::mmdcmml precision. However, it Wr:;n'iﬂ:t::‘iilu::; 11-‘;,:::;':;:“: “““:M ho n[':ph:::“h\::;ﬁ
ained prominence, thanks 10 the ploneer ng work of lv!wmt'h“ Th ”;.-n .n: ,m T:, and his
mﬂucmml book "Engines of Creation." Drexler's WrIings 1;1 II.||:III'IU|I:‘.I JlLt 'elx‘ nanoscale
enmhﬂ‘l'mu. lll\mlmltmu the potential for building ,“,\"Lu:“.‘ nln:n ;:: n:l::: ' [he 19905
itnessed @ surge in nanotechnology research, with !«:Iclllli‘ltu tlcvel:pmg tools hke the

' weling microse . . .
'“"m“nﬁ tlum g microscope, enabling the visualization and manipulation of individual
atoms. This era ma

rked a turning point, a8 the scientific ¢ : .
Jlications Iul‘ Nano :eulllc phenomena, In the cnr::rl *;t;‘):'}:"‘l:*n"'::::l‘;‘l:::‘::;: T:;::g::'::

medicine gau‘\cd traction. The potential to cnginecf nnnupa;rliclca for targeted drug delivery
and diagnostic purposes captured the imagination of researchers (4], This period saw the
emergence of Nano medl.mnc as a distinet field, promising gmundhrcaking solutions to
longstanding challenges in healthcare. The historical timeline also includes significant
milestones such as the Nobel Prize in Chemistry awarded in 2016 to Jean-Pierre Savage,
Fraser Stoddart, and Bernard Feringa for their work on molecular machines, showcasing the
tangible impact of nanoscale advancements. As we traverse through the history of
panotechnology, it becomes evident that what began as theoretical pondering in the mid-20th
century has evolved into a dynamic interdisciplinary field with applications spanning
electronics, materials science, and medicine. The journey from Feynman's conceptual
musings to the practical realization of nanoscale innovations highlights the transformative
nature of this scientific endeavor, promising a future where the manipulation of matter at the
atomic and molecular levels continues to redefine the boundaries of what is possible [5].-
APPLICATIONS

Nanotechnology has unfolded a spectrum of transformative applications across
various industries. Some notable areas include:
Medicine and Healthcare:

Nanoparticles for targeted drug delivery, enhancing efficacy and minimizing side
effects.
Nanoscale imaging agents for improved diagnostic accuracy.
Development of Nano biosensors for real-time monitoring of health indicators.
Electronics:

Nano scale transistors and memory devices for more powerful and efficient electromc
components.
Nanoelectromechanical systems (NEMS) for advanced sensors and actuators. Nanocomposites
for enhanced performance in electronic materials [6].
Energy:
Parameters and pollution levels. Nanomaterials for more efficient solar cells and energy

storage devices. |
Nanocatalysts for improved efficiency in fuel cells and energy conversion processes.

Nanotechnology in energy-efficient lighting and insulation materials.

Environment: ' .
Nano remediation for the removal of pollutants and contaminants from soil and water.

Nanosensors for monitoring environmental
Nanomaterials for water purification and air filtration.
Materials Science:
Development of stronger and i
Nano composites for improved

ghter nanomaterials for construction and aerospace.
mechanical and thermal properties in materials.
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on resistance, and self-cleaning

OIrTos Pery;,

Nano coatings for enhanced durability,
Food and Agriculture:

Nanoscale delivery systema for con
Nanosensory for detecting foodborme
Nanotechnology m food packaging for

rel: in resi A
11:‘::\:\1:‘:1 \aﬂtp:nhnuced properties such as Wi resistance and UV protectio,
) A CR W .

ot rties in textiles,
Nanocoatings for waterproofing and “""m'cm.l?":all)irt;pi; clothing.
Nanomatenals for improved comfort and functio

Communication: ,
Nanophotonics for faster and more efficien
Development of nanoscale antennas an

devices. .
Nanocct:chnology in the development of advanced FhsPlay;;nd 9‘;‘:’—"%
These applications underscore the diverse and "_nPaCt : o ’utlons of nanote,
revolutionizing industries and paving the way for innovative solutions to compley .
[8-11).
DISCUSSION ) _—

The integration of nanotechnology into Various elds has sparked Considergp,
excitement and debate. Here are key points for discussion:
Ethical Considerations: . .
Explore the ethical implications of nanotechnology, gspemal?y in medicine. Hoy shoulq
privacy concemns be addressed with nanoscale monitoring devices, and what are the ethig]
considerations in using nanomaterials in human enhancement?
Regulatory Challenges:
Discuss the challenges associated with regulating nanotechnology applications. How s,
regulatory frameworks keep pace with the rapid advancements, ensuring both safety ang
mnnovation?
Environmental Impact:
Examine the environmental implications of widespread nanotechnology use. Are there
concerns about the disposal of nanomaterials, and how might they affect ecosystems?
Equity and Access:
Consider the global implications of nanotechnology adoption. How can we ensure that
benefits are distributed equitably, and what challenges might arise in providing access to
nanotechnology advancements in developing regions? [9-12]
Interdisciplinary Collaboration:
Discuss the importance of interdisciplinary collaboration in nanotechnology research. How
can scientists, engineers, and policymakers work together to maximize the positive impact of
nanotechnology while addressing potential risks?
Public Perception:

Explore public perceptions of nanotechnology. How can scientists and communicators

effectively convey the benefits and potential risks to the public, fostering informed decision-
making and avoiding undue fears?[l3-]4]

Future Directions:
Consider where nanotechnology might be hea
hold the most promise, and what challen
become a reality?

ase of nutrients and pesticides

d spollage.
reservation and safety (7]

wrolled rele
pathogens A
jmproved p

t data transmission.
d components for miniaturized oty
“-'?1]"”
I

hnf)]”?
ha]]enée;

ded in the future. What emerging aIJPH"a“OT:
ges need to be overcome for these advancements

This discussion could provide a platform to explore the broader societal and ethical
__.——/

196 0024
CRSST-24 : Jaunary-20

A




M‘I:gpmﬁﬂmmvhmm&‘n.“‘

. &mll&m[‘ﬁl, hcwkﬂm.ﬂd .
e s e oo, iy e,
,-lifl"“‘q'mph pry  shaping its trajectory. The discussion of these factors
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Looking shead, mterdisciplnary collaboration remains essential for navigating the
cplexites of mbg} By fostening dialogue among scientists, policymakers,
= dkpﬁ&i}!@mﬂecﬁ\ﬂystwmemofmuhmlogywm‘
; “m@o\mmmmﬂmandglomleqm@[lﬂ.
In this dynamic landscape, where nanotechnology converges with societal needs and
— ig@m@ﬁ@%mﬂmﬂd&wmmw
"dAswmmﬁnsekanﬁm,ﬂlem}uﬁmufmowchmhgyhecknmusm
contimne navigating the uncharted termitories of the nanoscale, propelling us toward a future
m@mlhstofmmyﬂrpotm&lfmmmummmlchmge[l?-w].
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Role of fluorine in synthetic organic chemistry: A Review

U A Dahale, A, T, Bidgar
‘ udahale9@gmail com
Arts Lommerce science and Computer Science College Ashyi Kd

ABSTRACT

This abstract explores the
Fluorine's distinet properties,
carbon-tluorine bonds, make

the pivotal role of fluorine in synthetic organic chemistry.
i‘l"‘-'"'d"l‘s ;:cctruncgauvity. small atomic size, and strong
, i valuable tool for desi hesizing orgamnic
Ct\iiil““‘f‘dsj “-‘“ "_‘"“‘3“‘-‘9 on stereochemistry, reactivity, a':l!:igs‘:;rl')?ht;ni :xy:;iined, floﬂsg‘::th
its applications in fluorination reactions and fluorous chemistry, The versatile nature of
fluorine c‘mmhmc“,5'3““"“““”}‘ o the advancement of synth&ic methodologies, drug
d}scuvery. and ma_lcrulll science, shaping the landscape of modern organic synthesis.
Keywords: -fluorination, fluromethylation.
INTRODUCTION

Fluorination chemistry has been developed for more than 100 years with the first
examples of nucleophilic and electrophilic fluorination reactions reported in the second half
of the 19th century ", yet still today, significant challenges in fluorination chemistry remain.
Current inlcre_st in fluorination chemistry is largely a consequence of the properties that
fluorine substitution can impart on molecules, such as pharmaceuticals,?, Carbon—fluorine
bond formation is a challenging chemical transformation largely due to fluorine’s high
electronegativity and the high hydration energy of fluoride anion.”!
1. Fluorination: Fluorine can provide many beneficial properties when incorporated into a
molecule. Modulation of the pKaH of functional groups proximal to fluorine substitution 2 4
can result in increased membrane penetration at physiological pH."¥!. Fluorinated arenes are
more lipophilic than their non-fluorinated counterparts,' ® which can be used to advantage in
drug development./** =% 2& B Flyorine is sometimes used as an isostere for hydrogen in
medicinal chemistry, but the van der Waals radius of fluorine is more similar to oxygen (1.47
A for fluorine versus 1.52 A for oxygen and 1.20 A for hydrogen).!” Fluorinated compounds
can be strategically used as transition state inhibitors. ! The high electronegativity of fluorine
contributes to the high carbon—fluorine bond strength due to coulombic attraction between
carbon and fluorine due to the polarized covalent bond; the large bond polarization P*
results in attractive interactions of the C—F fragment with hydrogen bond donors,™ other
fluorinated compounds,*> ¢ “» ' polar functional groups such as carbonyls,""! and
hydrophobic moieties."” Fluorinated molecules can show increased binding affinity to
proteins!'!1% 12 131 Jikely due to attractive polar 1ptcracn0ns;l"' however, in many cases this
phenomenon is empirically observed and rationalized ex post facto and is difficult to predict
orinated compounds,but not all,""*! also exhibit increased metabolic
ired oxidative metabolism pathways. "¢l

or design a priori. Most flu
stability by impeding undes

2.Fluoromethylation:- :
Fluorinated functional groups such as monofluoromethyl and difluoromethyl groups have

been used as oxygen mimics in molecules such as nucleotides, phosphate esters, and sulphate
esters."" Introduction of fluoromethyl groups via a SN2 reaction with fluoromethyl halide
reagents is more challenging than meth‘ylanon‘ _wlth methyl halide reagents _because the
transition state involves build-up of paﬂ{ﬂl positive charge on t_he pentacoordinate carbon
functionalized with electronegative fluorine. Reactive nucleophiles and fluoromethylating
reagents with good leaving groups are thus required for electrophilic ﬂuorox;methylation
Difluoromethylation and rifluoromethylation reactions via a SN2 mechanism are increasingly
impeded by the compounded destabilizing _ef’fectl_of each additional fluonine atom.
Nucleophilic fluoromethylation of elec.tmphllgsl relies on the use of fluoromethide
equivalents,typically containing mesomeric stabilizing SII‘O;JPS‘SL}ch as sulfones. Many q-
ﬂuorinawd'carbaﬂio“s are kinetically unstable dn.}e to i)-elmunatlonllt’? form carbenes.
Although rare, an example of radical fluoromethylation has been reported.

for fluoromethylation:- N
2.1, Electrophilic mcthp‘;i:;ols, thiophenols, as well as of imidazole and indole can L

Fluoromethylation of
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accomphished with chlorofluoromethane as the alkylating reagent as dcscnhed byhl fu dhnd co-
workers.'™ “The reaction s postulated 1o occur vin an SN2 mechanism, rather ! arr:j rough
single electron transfer processes ' Monofluoromethylated amines, ethers, and sulfides can
be unstable o

Due to the hyperconjugation of the lone pir electrons with the o*C-F _‘"b’“’ls- Wh'Ch
results i the clongation of the C-F bond and can lead to ﬂu:;rlde .cxtrusmn.
Fluoromethylsulfonium reagent 2.1, which undergoes fluoromethylation reactions with
terhiary amines, imidazoles, phosphines, carbon-based nucleophiles, aer even ciafboxyllchﬁfll:
sulfomic acids was developed by Prakash and Olah (Reaction 1).7! The process by whic
electrophilic fluoromethy! transfer occurs is currently unclear; both two-electron and one-
clectron  pathways are conceivable, Because reagent 2.1 is synthesized through
chlorofluoromethane alkylation of sodium thiophenolate, ﬂuoromethylat'm with
chlorofluoromethane is more efficient and can afford comparable yields for reactive
substrates such as phenols, thiophenols, and imidazoles, " Electrophilic fluoromethylation of
carbon nucleophiles is limited to methyne nucleophiles containing mesomeric stabilizing
groups because for the corresponding methylene nucleophiles, the reaction prod!.tcts are
susceptible to hydrogen fluoride elimination. Another fluoromethylating reagent N~drmcthyl-
S-fluoromethyl-S-phenylsulfoximinium, developed by Shibata and co-workers, is used for
alkylation at oxygen ofnucleophiles such as phenols and a-carbonyl-enols; the reason for the
chemoselectivity is currently under investigation.”! To the best of our knowledge,

CHF
s . Fae
- - - E‘;{W I ~— L FH O .
g NB-\"__R EF ~ PAe - o N =
=y leey 4 s ]
R = Ar, syl 2.1

N = L
2C N B, ar, L.

n,@ru‘-‘ Dens. MoCN, 23 "C R'_ﬂ]’oﬂcu?‘
electrophilic fluoromethylation of aryl nucleophiles have not yet been reported in the
literature.
Ruxn(1):- Monofluoromethylation of various N-, O-, C-nucleophiles.

Another approach for the synthesis of fluoromethylated ethers involves the oxidative
rearrangement of benzyl alcohols induced by XeF2 %2 or aryl difluoro-A3-bromane (Reaction
2)™! through phenyl group participation in the aryl carbon—oxygen bond forming step of aryl
a fluoromethyl ether synthesis. Electrophilic fluorination of O,S-acetals® and -
carboxymethy] ethers®* ¢l can also afford a-fluoromethy] ethers. Relatedly, N fluoropyridium

triflate can be used to oxidize the C-H bond on the methyl group of methyl sulfide to afford
a-fluoromethyl sulfides.”*”)

™ e S Oy

b . /_/._ 1wl FG . LU b
|_,_ e ol _ﬁ,___—} —_..[ %) ]-—-__r
2
Rxn(2):-Oxidative rearrangement of benzyl alcohol to monofluoromethyl phenol with aryl difluoro-A3-

bromane
2.2. Nucleophilic methods for fluoromethylation:

The synthesis of o-fluoromethyl ethers™ and sulfides®™ can be accomplished from
chloromethyl ethers or thioethers through chloride displacement with KF Nucleophilic
displacement requires heating in refluxing acetonitrile and starting materials often decompose
before displacement occurs. Additionally, nucleophili

: : _ ¢ fluorinating reagents such as
DAST," tetrabutylammonium dihydrogentrifluoride ! anq Deoxo-Fluor®!"'<] have been

used to induce fluoro-Pummerer rearrangements of sulfides and sulfoxides to yield o-

fluoromethylsulfides. It should be noted that afluoromethyl sulfides are easily oxidized to the
a-fluoromethyl sulfoxide in ambient atmosphere :

fluoromethylation involves electrophiles bearing electron-wi
fluoromethide equivalents generated by deprotonation of

onucleophil h as
fluorobis(phenylsulfonyl)methane (FBSM) or g pronucleophiles  suc

fluoro(phenylsulfonyl)methane (FSM).
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1}mslomsclcctive t]llgl‘tili\eillylittmn of chiral N-(tert. b t
4 ketimines (Reaction 3) M ohipq) o o

ylsulfinyl)aldimines (Reaction 3) "

"t -imino N-
= 1‘ .l.lll T-p;n- LMy
| WY PRBOL G
g M THE 4D iy um !l"
o) i CHr
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A0 3%

Rxn(3):-Monofluoromethyl pronucleophile addition to chiral
ketimines

; reported as ; des
"I (followed by a Ritter-type reaction to l:;ivc a ﬂut::)lr:;;]yl;gtrgn :tc}g:r:’i‘:lncs?igld:n?ﬁw
1.4 ﬂuoromethy‘latl‘on of a,B-unsaturated carbonyls.™” The use of achiral auxili ary implies
the need for stoichiometric amounts of chiral material, but >99:1 facial selectivity can be
obtained in the transformation. Diastereoselectivity is proposed to originate from a closed six-
membered metal cation—chelation transition state with the sulfinyl directing group and the a-

fluoro(phenylsulfonyl)methylanion. Fluorobenzylation has also been reported with
fluorobenzylsulfone pronucleophiles 138]

CONCLUSION

Summarizing the key findings, the conclusion emphasizes the pervasive impact of
fluorine and fluorine-containing functional groups in diverse fields of chemistry and industry.
It underscores the need for continued research to unlock the full potential of fluorine n
advancing materials and pharmaceutical sciences.
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A Review: Method of Removal of heavy metal from

clectrocoagulation

S. G. Gaikwad, N. K. Gaikwad, D, B. Gaikwad
T yd 3¢ 11118 »
Arts, Commerce, Science and Computer Science College, Ashvi Kd.
ABSTRACT

This review provides an optimization of electrocoagulation process for the
simultaneous removal of heavy metals such as mercury, lead, and nickel from water. In
doing so, the thermodynamic, adsorption isotherm and kinetic studies were also carried out.
Materials and methods Magnesium alloy, magnesium, aluminium, and mild steel sheet of
size 2 dm® were used as anode and galvanized iron as cathode. To optimize the maximum
removal efficiency, different parameters like effect of initial concentration, efcht of
temperature and effect of current density were studied. Mercury-, lead-, and nickel-
adsorbed magnesium hydroxide coagulant was characterized by SEM and EDAX.

Keywords: Electrocoagulation. Heavy metal. Adsorption. Kinetics. Thermodynamics,
INTRODUCTION

Waste water from many industries are now one of the major sources of water
pollution which represent important environmental problems [1]. These pollutants in water
causes considerable damage to the aquatic environment [2] and significant source of
environmental pollution [3-4]. It contains several harmful chemicals that are toxic to
biological life [5]. The reuse of wastewater has become an absolutenecessity and unurgent
need to develop inexpensive techniques for treatment of wastewater. Number of
conventional treatment techniques have been applied to overcome this problem such as
catalytic oxidation, adsorption processes, ion exchange, biological processes, membrane
separation processes, advanced oxidation processes, ultrafiltration, chemical precipitation,
reverse osmosis, photocatalysis, chemical coagulation and electrocoagulation [6-7]. Most of
these methods are effective, although theyare quite expensive and have many disadvantages
and limitations [8]. Electrocoagulation (EC) is a promising technique for removal of
pollutants from wastewater due to its simple, cheap to operate, easily available equipment
and environmentally friendly [9]. Moreover, the mechanisms of EC are yet to be clearly
understood and there has been very little consideration of the factors that influence the
effective removal of ionic species particularly heavy metal ions, oil wastes, foodstuff,
suspended particles, polymeric wastes, phenolic wastes, arsenic, textile and dyes from
wastewater by this technique [10-11].

A clean and reasonable water supply to meet the needs of the growing global
population has become agreat challenge of this century [12-13]. Surface and groundwater,
which are a major source of drinkable water supplies, besides desalinated water in water-
scarce areas, are commonly contaminated by variouspollutants, primarily heavy metals [14-
15]. Increasing urbanization and expansion of industries, such as metallurgical industries,
electroplating units, mining operations, electronic manufacturing units, fertilizer industries
and leather industries, have resulted in discharging a considerable amount of wastewater
containing high concentrations of trace metals, besides other contaminants, into the
environment [16-17].

Definition of Electrocoagulation:

Electrocoagulation is potentially effective method for treating many types of
wastewater with high decolorization efficiency and relatively little sludge formation [18-
20] Electrocoagulation (EC) is a unique method for water and wastewater treatment that is
based on the electrochemical dissolution of sacrificial metal electrodes into soluble or
insoluble species that improves the coagulation, the adsorption or the precipitation of
soluble or colloidal pollutants with highremoval efficiency [21-22].

Principles of Electrocoagulation:

The electrocoagulation technique uses an electrochemical cell to treat the water. In

the simplest form, an electrochemical cell consists of two electrodes, the anode, and the
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y o, immersed in i :
cathode, a conductingsolution or the electrolyte and connect d together via an
- e

Jectrical circuit which i 8 o o
electrical ncludes a current source and control device h i Figure
23] . Vi ) device, as shown 1n F1gu

The mn_:talllc cations, generated from the anode, hydrolyse to form hydroxides, poly
hydroxides and poly hydroxyl metallic compounds with a strong affinity for dispersed
particles and counter ions, thus causing coagulation, Indeed, when metal salts are used in
water treatment facilities, the two stages, coagulation and flocculation, are physically
F;g?rated or differentiated on the basis of the time required for each of the processes [24]
Mechanisms of Electrocoagulation Process:

The chemical processes occurring in the cell are oxidation and reduction reactions,
which take place atthe electrode/electrolyte interface. The electrode at which reduction
occurs is referred as the cathode, whereas the anode is the electrode at which oxidation
processes occur. The anode, also called the sacrificial electrode, corrodes to release active
coagulant cations, usually aluminium or iron, to the solution. Consequently,
electrocoagulation introduces metal cations in situ, rather than by external dosing.
Simultaneously, electrolytic gases are generated, typically hydrogen at the cathode. The
currentflow in the electrocoagulation cell is maintained by the flow of electrons resulting
from the driving force of the electrical source. Electrocoagulation process contains major
reactions [26]: Electrolytic reactions at the electrode Formation of coagulants, Adsorption
of pollutants, Removal of colloids by sedimentation or floatation

Reaction of the electrodes: ; _
A simple electrocoagulation reactor is made up of one anode and one cathode (Figure 2).

When a potential is applied from an external power source, the anode material undergoes
oxidation, while the cathode will be subjected to reduction or reductive deposition of
elemental metals. The electrochemicalreactions with metal M as anode may be summarized

appl [ e
s 4 Voltage Cum
- *
bR
Elecnochemical oell

——— Anode

as follows:

————— Magnetic bas

@ — Magnetic stures

commonly used for electrocoagulation process are iron

: been extensively used to clarify wastewat
ini i hese two materials have be : s
?;’?]a]';'lhn:m;cé::g:ant produced was determined according to the electrode materials

used. This coagulant effectson the coagulation and the efficiency processes [28].

tion:
Parameter affected of electrocoagula 2.Effect of Current Density-
L in EC having integral effect o '
it ration parameters in niegl N process
Onfz of the most cntlc!:] g;iity. The effect of current density is another important
efficiency as the curren e electrocoagulation process that effects the meta]
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higher values of removal efficiencies were obtained. The higher removal efficiency of
contaminants with increased current density was due to the hi gher number of ions produced
on the electrodes that promote destabilization of the pollutant moleculg:s and, finally, the
aggregation of the induced flocs, while increasing hydrogen evolution. However, the

increase of the current density causes higher consumption of the anode material [41].
3.Effect of Electrode Material:

mmon electrode materials for
and effective [42-43]. Metal
species and

The selection of electrode material is important. The most co
EC are aluminium and iron. They are cheap, readily, available,
electrodes are dissolved during the EC process, which occurs with coagulant ‘
metal hydroxides Metal anode dissolution is accompanied by hydrogen 2as evolution at
cathodes, the bubbles capturing and floating the suspended sohd_s formed and thus
removing contaminants [44-45]. Electrode material defines which electrochemical
reactions take place in the EC system. Aluminium and iron electrodes have both been use'd
successfully in EC systems. Aluminium dissolves in all cases as Al (II) whereas there is
some controversy as to whether iron dissolves as Fe (II) or Fe (III) [46-47]. Most results
indicatethat iron dissolves as Fe (II), such as [48] [ 49], and is oxidized in b“.lk solution to
Fe(IlI) if there are oxidants, such as oxygen, present in sufficient concentration and _pH 15
alkaline. Fe (II) is a poor coagulant compared to Fe (III) due to higher solubility of
hydroxides and lower positive charge, whichexplains some poor results obtained with iron
electrodes, such as in the study of Bagga et al. [49]. )

4.Effect of Electrolyte (NaCl) Concentration:
Sodium chloride is usually employed to increase the conductivity of the water or wastewater to
be treated. The effect of electrolyte type on the removal efficiency using Feand Al electrodes
respectively in the presence of different supporting electrolytes including NaCl, KCLCaCl2,
NaF, Na2CO3, Na3P04 were studied [50]. Experiments were done using NaCl because it is
cheap,and the solution contains it has high conductivity thus it need low voltage for
electrocoagulation.
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and Technology. Economic growth
e ence, technology, and innovation.
rng new concepts into use that Creates value. It opens
ects of science and technology for useful application in
al role in socio-economic development and contributes
of human beings. The growing population and rising
ources to support the life, Thus, it is important to

ario in science and technolog
y to develop sustainable
clean-energy technology and efforts should be taken to control climate ch;nge, achieve

food security, reduce disaster risks, realize sustainab
problems of poverty and Uﬂemploymént, able industrialization and solve the

and human development are largely fueled by sci
Innovation is the process of nurt
the inventions from various asp
the society. Research plays vit
significantly for the wellbeing
demands limits the natural res

technology for the deyelopmentof innovations within existing society. It is possible only
when we create public awareness through a current research scenario. The goal of
sustainable future can be achieved by the understanding the basics of scientific concepts
like energy _conservation reduce-reuse-recycle, Water harvesting, organic farming,

ie_s like solar, thermal, wind, rain, geothermal
ociety havr:ng a significant impact on our lives to

Chemistry plays a pivotal role in the strength of the Indian economy and the
advancement of humankind. Chemist’s achievements include life-saving pharmaceuticals,
advanced energy solutions, improved agricultural productivity, and novel materials used
in products from clothing to electronic devices.. Current research in chemistry will help
to better protect plants from pest infestations, improve food production and distribution
channels, extend the shelf life of food through advances in packaging, and maintain food
quality and safety. High-yield seeds in combination with new approaches to fertilization
will increase food production and helpto reduce soil erosion.

Medical breakthroughs and' technologies made possible through advances in
chemistry provide understanding of how human health is impacted by disease and
hazardous chemicals in our food, water and the environment. Current research in science
plays a critical role in medical diagnosis and drug development, enabling people to live
healthier lives also offers new solutions for reducing pollution and its impacts on human
health. Current research in chemistry can help eliminate or reduce hazardous chemical
pollution. Chemistry will help meet the affordable and clean energy goal through the
development of new materials for renewable energy, by beingmore energy efficient in the
chemical processing industries, and by advancing cleaner fuel technologies.

Life science research contributes for delivering better outcomes for health, the
environment and industrial, agricultural and energy production. Current research in Life
Science also promises more effective and efficient products to provide better health that
are based on understanding of the human body and its ailments and diseases and of the
interventions required to deal with them. These products can deliver on two vital and
inextricably linked goals - improved health. i :

The increasing energy demand in scarcity of electricity that affects education and
healthcare in many areas of the world, are the vital problems faced by the contemporary
Civilization. Physics contributes in addressing these p_roblems by th(? development gf
alternative energy sources. The scientific research is the foundation of progress in
renewable energy technologies, fuel cells as well as.the nuclear power, vghlch is
Considered as alternative, clean energy source. Sustamgble energetic that includes
Photovoltaic, solar thermal applications, biomass conversion, wind ensi-..rgy_r technology,
hydrogen production and fuel cells requires novel solutions provided by physics.

Dr. M. N. Kharde
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A Review: Thiazole

i Scaffold as biologically active:
I'. K. Amale, B, R, Patole, K. P, Patole, G. S. Pawade

tcjusvimumuleZO(lZ(a_;gmaiI.com

Arts, Commerce, Science and Computer Science College Ashvi Kd.

ABSTRACT:

‘ ThlﬂZOIC s a go()d pharmacophore nucleus due to its various pharmaceutical
applications. Its derivatives have a wide range of biological activities such as antioxidant,

analgesic, and antimicrobial including antibacterial, antifungal, antimalarial, anticancer,

antiallergic, antihypertensive, anti-inflammatory, and antipsychotic, Indeed, the thiazole
scaffold is contained in more than 18 FDA-approved drugs as well as in numerous
experimental drugs, the biological activities of thiazole ring-containing compounds.
Keywords: Thiazole, Biological Activity

INTRODUCTION

Thiazole is a good pharmacophore nucleus due to its various pharmaceutical
applications. Its derivatives have wide range of biological activities such as antioxidant,
analgesic, antibacterial, anticancer, antiallergic, antihypertensive, anti-inflammatory,
antimalarial, antifungal, and antipsychotic [1-6). The thiazole scaffold is present in more than
18 FDA-approved drugs. Among them are cefiderocol, which was the first siderophore
antibiotic approved by the FDA in 2019 under the brand name Fetroja® (Figure 1). This
thiazole derivative was found to be active against a wide range of multi-drug resistant Gram-
negative bacteria, including Pseudomonas aeruginosa (P.aeruginosa) and used to treat
complicated urinary tract infections in case when no other treatment is available [7-9].
Another thiazole-based drug is alpelisib with the brand name Pigray®, which was approved
again in 2019 for the treatment of certain types of breast cancer. Worldwide, breast cancer is
one of the most common severe diseases and the second leading cause of cancer death mostly
in less developed countries [10]. Lusutrombopag is a medication that was approved in 2018
for the stimulation of platelet formation used to treat thrombocytopenia such as
thrombocytopenia associated with chronic liver disease. Another example is cobicistat, which
is a drug used for the treatment of human immunodeficiency virus infection (HIV) as a drug
prolonging the half-life of some antivirotic drugs. It was approved by the FDA in 2018 [11].

m.__u om S 0
Jﬁ) W) o B v
e op A8,
N : 0

Figose 1 Cefideracol Figure 2. Alpelisib Fig. 3. Lusutrombopag
Thiazole Derivatives as Antimicrobial Agents Currently, medicinal chemists pay
serious attention to the design and development of an.tirnjcrobial agents with different modes
of action due to the growth of the bacterial resistance accentuated by appearance of
multidrug-resistant strains such as Sraphylococ.cus aureus, En.terococcus sp., Acinetobacter
Scuomantii (4; bainstnl)s P eudomonas aeruginosa (P. aeruginosa), Enterobacter f:loeacae
(E. cloacae) [12] and Candida sp. with acquired resistance to fluconazole [13], playing roles
in many human infections (e.g., pulmonary and urmary) : Th'e ; develppment of novel
antimicrobal drugs was quite POOT for some dgcades, and this precipitated in a lack of highly
active drugs to resistant Gram-negative bacteria. Hence, the need for the discovery of novel

e
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agents targeting both sensitive and resistant strains [ 14] with different and rather novel modes

of achon s obvious =

Mohammad et al, based on their precious study [15-16] identified a novel lead
thiazole compound with potent antimicrobial activity against clinically relevant isolates of
MRSA These synthesized series of 2,5-disubstituted thiazole derivatives were evaluated for
their anumicrobial activity against MRSA, VISA, and VRSA strains. The most potent
compound against VISA and different VRSA strains with MIC in a range of 0.7-2.8 pg/mlL
compared to vancomycin (MIC 0.7—190.2 pg/mL). The structure—~activity relationship
studies revealed that the presence of a nonpolar, hydrophobic moiety at position 2 of thiazole
and the ethylidenehydrazine-1-carboximidamide head group at position 5 are beneficial for
the antibactenial activity of these compounds.

Karale et al. (17] reported the synthesis of twenty-four compounds, derivatives of 1-
(2-hydroxyphenyl)-3-[3-(2,4-dimethyl-thiazol-5-yl)-1-(4-fluoro-phenyl)-1H-pyrazol-4-  yl}-
propenone, 2-[3-(2,4-dimethyl-1,3-thiazol-5-yl)-1-(4-fluorophenyl)-1H-pyrazol-4-yl]-  4H-
chromen-, 2-[30 «(2,4-dimethyl-thiazol-5-yl)-10 -(4-florophenyl)-3,4-dihydro-2H, 10H- [3,40
Jbipyrazolyl-5-yl]-phenol,  2-[3-(2,4-dimethylthiazol-5-yl)-1-(4-fluorophenyl)-1Hpyrazol-4-
ylmethylene]-benzofuran-3-one and evaluated their antibacterial activity. Compounds were
tested against bacterial strains E. coli, Salmonella typhi, B. subtilis, and S. aureus using the
agar well diffusion method with ciprofloxacin as the reference drug. Compounds showed the
highest activity among compounds tested against Bacilus subtilis (B.subtilis), (ZI 16, 18, and
16 mm, respectively). Compounds also active against Staphylococcus aureus (S. aureus) (17
mm).

CONCLUSIONS:

Thiazole derivatives were synthesized and evaluated for different kinds of biological
activities such as antimicrobial, anti-inflammatory, anticancer, antidiabetic, anticonvulsant,
antitubercular, as well as carbonic anhydrase inhibitors and neglected diseases. Many of
studied thiazole derivatives appeared to be more potent than reference drugs, being good
candidates for further modification and development new active and safe derivatives.
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significantly for the wellbeing of human beings, The growing population and
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clean-energy technology and efforts should be taken to control climate change :c:?e\i:

]

food security, reduce disaster risks, realize sustainable industriali
problems of poverty and unemployment. zation and solve the

ers and research

Creating a sustainable future needs a critical thinkin
technology for the developmentof innovations within existing societ
y. It is
when we create public awareness through a current research scenario, p%szit;l:a?ng
sustainable future can be achieved by the understanding the basics of scientific concepts
like energy conservation reduce-reuse-recycle, water harvesting, organic farmin
rooftop farming use of various technologies like solar, thermal, wind, rain, geothermil

and biomass. Building knowledge based society having a significant i )

: gnificant impact on our lives to
promote economic growth and environmental sustainability by ex loring id indi
new feasible ways. Y By exploring ideas andfinding

g of how one can apply

Chemistry plays a pivotal role in the strength of the Indian n
advancement of humaqkind. Chemist’s achievemené include life—savingegﬁa?nn::c::tdic:{‘se
advanced energy solutions, improved agricultural productivity, and novel materials useci
in products from clothing to electronic devices. Current research in chemistry will help
to better protect plants from pest infestations, improve food production and distribution
channels, extend the shelf life of food through advances in packaging, and maintain food
quality and safety. High-yield seeds in combination with new approaches to fertilization
will increase food production and helpto reduce soil erosion.

Medical breakthroughs and' technologies made possible through advances in
chemistry provide understanding of how human health is impacted by disease and
hazardous chemicals in our food, water and the environment. Current research in science
plays a critical role in medical diagnosis and drug development, enabling people to live
healthier lives also offers new solutions for reducing pollution and its impacts on human
health. Current research in chemistry can help eliminate or reduce hazardous chemical
pollution. Chemistry will help meet the affordable and clean energy goal through the
development of new materials for renewable energy, by beingmore energy efficient in the
chemical processing industries, and by advancing cleaner fuel technologies.

Life science research contributes for delivering better outcomes for health, the
environment and industrial, agricultural and energy production. Current research in Life
Science also promises more effective and efficient products to provide better health that
are based on understanding of the human body and its ailments and diseases and of the
interventions required to deal with them. These products can deliver on two vital and
inextricably linked goals - improved health.

The increasing energy demand in scarcity of electricity that affects education and
healthcare in many areas of the world, are the vital problems faced by the contemporary
civilization. Physics contributes in addressing these problems by the development of
alternative energy sources. The scientific research is the foundation of progressin
renewable energy technologies, fuel cells as well as the nuclear power, which is
considered as alternative, clean energy source. Sustainable energetic that includes
photovoltaic, solar thermal applications, biomass conversion, wind energy technology,
hydrogen production and fuel cells requires novel solutions provided by physics.

Dr. M. N. Kharde
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ABSTRACT

Liquid Chromatography (HPLC) iscurrently being
on 01 June 2021in almost every research labora
separate,and quantify the drug,

Keyword: HPLC, HPLC Application, Pharmaceutical Application, HIC methods, HPLC
Detectors

INTRODUCTION

HPLC is an analytical technique in whichsolutes are resolved by differential rates of
elution as they pass through a chromatographic column [1]. Liquidchromatography is the
science of separating the chemical compounds that are inthe sample. Afterward, these
chemical compounds can identify and quantitate whatis, Reversed-phase HPLC (RP-HPLC) is
one of the more popular methods due toits speed, column stability, and capacity to separate
a wide range of compounds. The latest HPLC instruments can develop up to 6,000 psi [400
bar] of pressure,and consists of improved injectors, detectors, and columns. HPLC began to
takehold in the mid-to-late 1970s with continued advances in performance during this time
[smaller particles, even higher pressure], the acronym HPLC remained the same, but the
name was change to high-performance liquid chromatography.[2] Your HPLC success
depends on three things:

The suitability of the equipment you buy,Your ability to keep it up and running (or
find someone to service it) and the support you receive, starting out in new directions or in
solving problemsthat come up.

High-performance liquid chromatography or High pressure liquid chromatography
(HPLC) is a specific form of column chromatography generally used in biochemistry and
analysis to separate, identify, and quantify the active compounds. [15 & 16]

HPLC INDUSTRY APPLICATIONS

There is a wide variety of applications throughout the process of creating a new drug
from drug discovery to the manufacture of fonnul.atfed prloducts tl.mat willbe administered to
patients. This Process to create a new drug can be divided into3 main stages

tory and pharmaceutical industry to detect,

Drug discovery
Drug development

Drug maséf;c;tsu?:%h e best tool for compound identification and characterization. It may be

.o g gh ing. Preparative HPLC is also used
t tool during high throughput screening e
used as a measuremen and lead compounds as required. Eg: a combinatorial synthesis. The

i = its E . p
to isolate and purify hit molecules isa standard in pharmaceutical assays, for

ability to prove purity of[;lantiomenc
which HPLC is suitable.
PHARMACEUTICAL APPLICA’I’ION:cal i
Tablet dissolution study of the p?]armaceuination

To control drug stability, Shelf-life determ '
Identification of active ingr edients.
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Pharmaceutical quality control.

Tablet dissolution of pharmaceutical dosage forms. [4]

TYPES OF HPLC METHODS

Reverse Phase HPLC : arati

Reversed phase chromatography has found b(?lh z'inalytlciil alnd t}?rfpdrdt.lvt;
applications in the area of biochemical separation and purification. Molecules tha poi"’“““
some degree of hydrophobiccharacter can be separated by reversed phase chromatography
with excellent recovery and resolution. [5]

Normal Phase HPLC: : :

In this the mixtures of organic solvents for mobile phase and columns i.e. cyano, diol
and amino silica can be used as stationary phase [6]

HPLC DETECTOR TYPES

UV detectors: The sample detection depends on the absorption of UV rays clefsy by the
analyte. The detector comprises of accessories in order as s a UV source, grating (for light
diffraction), sample passing through a tubing exposed to rays, photocell, charge conductor,
etc. When the UV rays emitted by lamp pass through gratings, rays split into different
wavelengths. One specific wavelength rays are passed through the sample. Some amount of
light is absorbed by the sample and the unabsorbed rays which fall on a photocell.

PDA detectors are those detectors that follow principle similar to UV detectors but the range
of detection extends from UV, visible and to some extent to IR region.

Fluorescence detector in this detector the fluorescence rays emitted by the sample after
absorbing incident light is measured as a function of quality and quantity of the sample. The
equipment comprises of accessories in order as light source, the sample passing through a
tubing exposed to rays, grating (for light diffraction), and photo cell.

Electrochemical detectors this detector is especially suitable to estimate oxidizable and
reducible compounds. The principle is that when a compound is either oxidized or reduced,
the chemical reaction produces electron flow. This flowis measured as the current which is the
function of type and quantity of compound. Refractive Index detectors these are detectors
that measure the change of the refractive index of the eluent from the column with respect to
the pure mobile phase. [7 & 8]

SELECTING AN HPLC METHOD & INITIAL CONDITION:

First classify the sample as regular or special we define regular samples as typical
mixtures of small molecules («2000 Da) that can be separat
standardized starting conditions. Exceptions or special samples are usually better separated
with a different column and customized conditions. Regular samples can be further classified
as neutral or ionic. Samples classified as ionic includes acid, base, amphoteric compounds
and organic salts (ionized strong acidsor bases). If the sample is neutral, buffers or additives
are generally not required in the mobile phase. Acids or bases usually require the addition of a
buffer to the mobile phase. For basic or cationic samples, "less acidic" reversed phase
columns are recommended, and amine additives for mobile phase may be beneficial. On the
basis of the initial exploratory run, isocratic or gradient elution can be selected as most
suitable. [9]

CHARACTERISTICS OF HPLC

HPLC as compared with the classical
characterized by:

High resolution.

Small diameter (4.6 mm), stainless steel, glass or titanium columns.
Column packing with very small (3, 5 and 10 um) particles.

ed using more- or-less

Liquid Chromatography (LC) technique 1s

B
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Relatively high inlet pressures angd controlled flow of
Continuous flow detectors capable of h
amounts. 6. Rapid analysis. (10, 11, 12]
ENVIRONMENTAL APPLICATIONS:
Solid Phase Micro Extraction-HPLC (SPME-HPLC) analysis of pesticides:
Pesticides are an important and divers; i

determination in formulations, in feed and foo
water, soil, sludge, sediments, etc.) often
efficiency, unique selectivity, and high sen
organochlorine, carbamate, dithiocarbamate,

the mobile phase.
andling small flow rates and detectingvery small

requires separation methods capable of high
sitivity. Because pesticides (organophosporus,
etc.) are carcinogenic, they are problematic for
humans in the course of the food chain Residual analyses were performed to find out the
concentration and type of pesticides and their metabolites left in food at the time of
consumption. SPME in combination with HPLC has a wide acceptability as an analytical

technique. This has great advantages over the classical sampling techniques, which are time
consuming and require larger samples and solvents [1 3]
CONCLUSION

This review describes HPLC method development and validation in general way. A
general and very simple approach for the HPLC method development for the separation of
compounds was discussed.

The selection of buffer, Column, detector and wavelength and mobile phase
composition (organic and PH) plays a dramatic role on the separation selectivity. HPLC is one
of the most commonly used analytical technique. It is having severaladvantages over classical
chromatographic techniques.

High-performance liquid chromatography is just the premier technique for Trace analysis of
organic and inorganic compounds. Determination of trace compounds is very important in

pharmaceutical, toxicology and environmental studies since even a trace substance can be
harmful or poisonous. [18]
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and human development are largely fueled by science, technology' and innovation
Innovation fs the process of nurturing new concepts into use that creat'es value. It oPe";
the inventions from various aspects of science and technology for useful appiica“°” in
the society. Research plays vital role in socio-economic development and contributes
significantly for the wellbeing of human beings. The growing population and rising
demands limits the natural resources to support the life. Thus, it fs important to
overview current research scenario in science and technology to develop sustainable
clean-energy technology and efforts should be taken to control climate change, achieve
food security, reduce disaster risks, realize sustainable industrialization and solve the
problems of poverty and unemployment.

Creating a sustainable future needs a critical thinking of how one can apply
technology for the developmentof innovations within existing society. It is possible only
when we create public awareness through a current research scenario. The goal of
sustainable future can be achieved by the understanding the basics of scientific concepts
like energy conservation reduce-reuse-recycle, water harvesting, organic farming,
rooftop farming use of various technologies like solar, thermal, wind, rain, geothermal
and biomass. Building knowledge based society having a significant impact on our lives to
promote economic growth and environmental sustainability by exploring ideas andfinding
new feasible ways.

Chemistry plays a pivotal role in the strength of the Indian economy and the
advancement of humankind. Chemist’s achievements include life-saving pharmaceuticals,
advanced energy solutions, improved agricultural productivity, and novel materials used
in products from clothing to electronic devices. Current research in chemistry will help
to better protect plants from pest infestations, improve food production and distribution
channels, extend the shelf life of food through advances in packaging, and maintain food
quality and safety. High-yield seeds in combination with new approaches to fertilization
will increase food production and helpto reduce soil erosion.

Medical breakthroughs and' technologies made possible through advances in
chemistry provide understanding of how human health is impacted by disease and
hazardous chemicals in our food, water and the environment. Current research in science
plays a critical role in medical diagnosis and drug development, enabling people to live
healthier lives also offers new solutions for reducing pollution and its impacts on human
health. Current research in chemistry can help eliminate or reduce hazardous chemical
pollution. Chemistry will help meet the affordable and clean energy goal through the
development of new materials for renewable energy, by beingmore energy efficient in the
chemical processing industries, and by advancing cleaner fuel technologies.

Life science research contributes for delivering better outcomes for health, the
environment and industrial, agricultural and energy production. Current research in Life
Science also promises more effective and efficient products to provide better health that
are based on understanding of the human body and its ailments and diseases and of the
interventions required to deal with them. These products can deliver on two vital and
inextricably linked goals - improved health.

The increasing energy demand in scarcity of electricity that affects education and
healthcare in many areas of the world, are the vital problems faced by the contemporary
civilization. Physics contributes in addressing these problems by the development of
alternative energy sources. The scientific research is the foundation of progressin
renewable energy technologies, fuel cells as well as the nuclear power, which is
considered as alternative, clean energy source. Sustainable energetic that includes
photovoltaic, solar thermal applications, biomass conversion, wind energy technology,
hydrogen production and fuel cells requires novel solutions provided by physics.

Dr. M. N. Kharde
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ROLE OF PSYCHOLOGY IN SPORTS

P.M. Vikhe
Arts, Commerce, Science and Computer Science College, Ashvi Kd.
Abstract

Emotional stability, inner force, adaptation ability and competitive development: these are
the four big categories which group thirty psychological factors that have a direct influence
on sports performance. Sports psychology looks at how physical activity and mental well-
being intersect. Sports psychologists help athletes maintain high levels of performance by
prioritizing mental fitness. They also look at sports participation in relation to skills like
teamwork and emotional regulation. Sport psychologists are educators who teach techn_lqu_es
to help the athlete better handle competitive situations but they don't help athletes get their life
in order.

Keywords : Sports Psychology,
Introduction :

Sport psychologists can help athletes at all levels deal with pressure from parents,
coaches, or even their own expectations. Recover from injuries. After an injury, gthletes may
need help tolerating pain, adhering to their physical therapy regimens, or adjusting to being
sidelined. The best sports psychologists were perceived to have the following characteristics:
Likable and had something very applied and concrete to offer. Flexible and able to meet
individual needs by providing person-specific input. Accessible enough to establish a rapport
with individual athletes, caring attitude.

Sport psychologists are interested in two main areas: (a) helping athletes use
psychological principles to achieve optimal mental health and to improve performance
(performance enhancement) and (b) understanding how participation in sport, exercise and
physical activity affects an individual's psychological development. Psychological techniques
must support the automatic engagement of developed athletic skills, respond to contextual
cues, and help athletes focus on the necessary aspects of competition or training. These
include focusing on the present and coping with internal and external experiences.

What Is Sports Psychology?

In simple terms, sports psychology is the study of psychological factors that influence an
athlete’s performance, and how mental health plays a big role in an athlete’s life.
Sports Psychologist Responsibilities:

Identifying mental strengths and weaknesses that contribute to or affect an athlete's
performance. Facilitating counseling and/or workshops that focus on goal setting,
visualization, and relaxation. Enhancing an athlete's performance through visualization
techniques.

5 Theories and Facts of Sports Psychology

Mental toughness : In sport, mental toughness is necessary in order to play at the elite level;
factors influencing the extent, include self-determined motivation, environmental and
surrounding factors, along with other personal forces such as persistence and optimistic
thinking.

Motivation : Motivation can be defined as the drive to take part and persist in an activity, it is
a significant factor related to sports adherence. There are two main types of motivation:
Intrinsic internal factors enjoyment. Extrinsic external factors rewards.

Goal setting : Goal setting can be one of the most important skills to teach athletes in order to
help them optimize their performance. It can help them focus on what is important and give
them a sense of control and positive self-direction. SMART goals can help athletes gain
confidence and believe in their ability to succeed.

Anxiety and arousal : It is helpful to remember that anxiety is psychological, that is, comes
from the mind of the athlete. On the other hand arousal is physiological resulting from bodily
responses to a stimulus. Arousal levels required for optimum performance in a sport depend
on the individual sport.
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[mportance of Sports Psychology

SpEFH I[:ts };it?l{;gnca:,l:: usgd . enl‘_lanc:e an athlete’s performance by helping with stress
management, 1Inc g 1_va_t|un, anxiety control, mental toughness, etc. It also helps with
injury rehabilitation, team building, burnout, career transi i oo ;

There are trained professionals who take
professionally called as sports psychologists. S
1. Better Performances
2. Motivation and Feedback
3. Recovery and Rehabilitation
4. Overall well-being
Psychological Skills in Sports
Choose and maintain a positive attitude.
Maintain a high level of self-motivation.
Set high, realistic goals.
Deal effectively with people.
Use positive self-talk.
Use positive mental imagery.
Manage anxiety effectively.
Manage their emotions effectively.
. Maintain concentration.
The Mental Benefits of Sport
Sport improves your mood. ...
Sport improves your concentration. ...
Sport reduces stress and depression. ...
Sport improves sleep habits. ...
Sport helps you maintain a healthy weight. ...
Sport boosts your self-confidence. ...
Sport has been linked to leadership traits. ...
« Mental benefits of sport for older people.
Conclusion

rmance coaching, helps teach and apply psychological
stratil;?:ststoplsgﬁ:glg gayn a(':;]el::f:;ental healtl_l issnfes. Thesg dpctors of humanpbehaviorg]and
the mind help clients recognize strex_lgths am_i identify and eliminate the mental obstacles that
impact sports performance and physical healing. P — £t Apatt So th
chology is and the importance of it. Ap om the usual
e o o it e B i v e ol
on-board who would work on the mental aspect of an athlete. T_he recent hit show Ted Lasso
also beautifully showcases the importance of sports psychology in a team.
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