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Late Chindhuji Laxmanrao Purke Shikshan Prasarak Mandal’s 

Indira Gandhi Kala Mahavidyalaya,  
Ralegaon - 445402, Dist. Yavatmal (M.S.) 

Affiliated to Sant Gadge Baba Amravati University 
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3.3.2 Number of books and chapters in edited volumes/books published and papers published in national/ international conference 

proceedings per teacher during last five year 

Sl. 
No. Name of the teacher Title of the book/chapters  published 

Title of the 
paper 

Title of the 
proceeding

s of the 
conference 

Name of the 
conference 

National 
/ 

Internati
onal 

Calenda
r Year 

of 
publicat

ion 

ISBN 
number 
of the 

proceed
ing 

Affiliating Institute 
at the time of 
publication 

Name of the 
publisher 

2023-24          

1 Dr.S.D.Dawada 
A Text Book Of Zoology, Cell 

Biology and Developmental Biology 
   National 2023 

19435-
80-7 

I.G.K.M.,Ralegaon 
DnyanPath 
Publication 

2 Dr.S.D.Dawada 

Study On Planton Biodiversity With 
Respect To Fish Production In 

Borgaon Dam Yavatmal Taluka 
Yavatmal District Maharashtra State 

India 

 

Multidiscipl
inary 

approach to 
higher 

education 

 National 2023 
978-81-
972505-

0-7 
I.G.K.M.,Ralegaon 

DnyanPath 
Publication 

3 Mr. A.C. Ade A text book of Zoology B.Sc II sem III    National 2023 
978-93-
93940-
21-6 

I.G.K.M.,Ralegaon Nabha prakashan 

4 Ms. B.K. Lohakar Concept of gene    National 2023 
978-93-
93940-
38-4 

I.G.K.M.,Ralegaon Nabha prakashan 

5 Mr.V.D. Samarth 
Climate Change and Impact on 

Agriculture 

A 
Multidisciplinar
y Approach to 

Higher 
Education 

Volume - II 

  National 2024 
978-81-
972505-

0-7 
I.G.K.M.,Ralegaon 

DnyanPath 
Publication 



6 Mr. N. M. Deshmukh 
Climate Change and Impact on 

Agriculture 

A 
Multidisciplinar
y Approach to 

Higher 
Education 

Volume - II 

  National 2024 
978-81-
972505-

0-7 
I.G.K.M.,Ralegaon 

DnyanPath 
Publication 

7 Mr.M.V.Wankhade 
Textbook of Angiosperm Systematic, 

Anatomy and Embryology 
   National 2024 

978-
8119435

-95-1 
I.G.K.M.,Ralegaon 

DnyanPath 
Publication 

8 Mr. B.H.Bhatti 
Photovoltaic applications of SnO2 gas 

sensor 
  

UGC 
Sponsored 
National 

Conference on 
Recent 

Advancement
s in Science 

and 
Technology 

National 2024 
978-81-
19931-
25-5 

I.G.K.M.,Ralegaon  

9 Mr.B.H.Bhatti  

Humidity 
Sensors: AlCl2-

Dipped 
Nanocrystalline 

Magnesium 
Oxide 

 

UGC 
Sponsored 
National 

Conference on 
Recent 

Advancement
s in Science 

and 
Technology 

National 2024 
978-81-
19931-
25-5 

I.G.K.M.,Ralegaon  

10 Mr. B.H.Bhatti  

Advances and 
Perspectives in 

Nanotechnology
: A Short 
Review 

 

UGC 
Sponsored 
National 

Conference on 
Recent 

Advancement
s in Science 

and 
Technology 

National 2024 
978-81-
19931-
25-5 

I.G.K.M.,Ralegaon  

11 Mr. A. S. Lihitkar 
Emerging interdiciplinary areas of 

Physics in Higher Education and Job 
Opportunities 

   National 2024 
978-81-
972505-

6-9 
I.G.K.M.,Ralegaon  

12 Dr. A.Y.Shaikh 
Dynamic Analysis of Renyi 

Holographic Dark Energy with 
Hubble’s IR Cut-off 

  
Recent 

Advancement
s in Science 

National 2024 
978-81-
19931-
25-5 

I.G.K.M.,Ralegaon 
VidyaBharati 

Mahavidyalaya , 
Amravati 



and 
Technology 

13 Dr. A.Y.Shaikh 
Exploration of Barrow Holographic 
Dark Energy in Modified Theory of 

Gravitation 

  

Recent 
Advancement
s in Science 

and 
Technology 

National 2024 
978-81-
19931-
25-5 

I.G.K.M.,Ralegaon 
VidyaBharati 

Mahavidyalaya , 
Amravati 

14 Mr.S.V.Gore 
Exploration of Barrow Holographic 
Dark Energy in Modified Theory of 

Gravitation 

  

Recent 
Advancement
s in Science 

and 
Technology 

National 2024 
978-81-
19931-
25-5 

I.G.K.M.,Ralegaon 
VidyaBharati 

Mahavidyalaya , 
Amravati 

15 Dr.A.Y.Shaikh 
Panoramic Behaviour of Magnetized 

Strange Quark Matter in Modified 
Theory of Gravitation 

  

Recent 
Advancement
s in Science 

and 
Technology 

National 2024 
978-81-
19931-
25-5 

I.G.K.M.,Ralegaon 
VidyaBharati 

Mahavidyalaya , 
Amravati 

16 Dr. A.Y.Shaikh 

Accelerating Magnetized Strange 
Quark Cosmological model for 

Bianchi type I (Kasner metric) in 
modified gravity 

  

Emerging 
Trends in 

Computationa
l Science and 
Technology 

National 2024 
978-81-
19435-
61-6 

I.G.K.M.,Ralegaon 
Shri Shivaji Science 
College , Amravati 

17 Dr. A.Y.Shaikh 
Dynamic Analysis of Renyi 
Holographic Dark Energy 

  

Emerging 
Trends in 

Computationa
l Science and 
Technology 

National 2024 
978-81-
19435-
61-6 

I.G.K.M.,Ralegaon 
Shri Shivaji Science 
College , Amravati 

18 Dr. A.Y.Shaikh 
Holographic Dark Energy Model by 

Sharma andMittal with Bouncing 
Scenario 

  

Emerging 
Trends in 

Computationa
l Science and 
Technology 

National 2024 
978-81-
19435-
61-6 

I.G.K.M.,Ralegaon 
Shri Shivaji Science 
College , Amravati 

19 Dr. A.Y.Shaikh Introduction to Cosmology    Internatio
nal 

2024 

978-
620-

748606-
9 

I.G.K.M.,Ralegaon 
Lambert Academic 

Publishing 

20 Dr. V.L. Barde 
A Multidisciplinary Approach to 

Higher Education 

New Education 
Policy (NEP-

2020) and Role 
of Academic 

Libraries 

  National 2024 
978-81-
972505-

6-9 
I.G.K.M.,Ralegaon  



21 Mr. Y. I. Biradar 
Modern Emerging Trends In Chemical 

Sciences 

UV- Visible 
Spectroscopy: 

Basic Concepts 

  National 2024 
978-93-
94766-
90-7 

I.G.K.M.,Ralegaon  

22 Dr.K.G. Pawar 
A mulitidisciplinary approach to 

higher education 

Nutritional 
requirements if 
athletes and pre 
and post match 

diet 

  National 2024 
978-81-
972505-

6-9 
I.G.K.M.,Ralegaon 

DnyanPath 
Publication 

2022-23          

1 Dr. V.L. Barde  

National 
Education 

Policy 2020: 
Impact on the 
Library pp1-8 

Internationa
l 

Conference 
on 

Multidiscipl
inary 

Research & 
Studies 
2023 

International 
Conference on 

Multi-
disciplinary 

Research and 
studies , 

organized by 
SPM Science 
& Gilani Arts, 

Commerce 
College , 

Ghatanji on 
21st Jan 2023 

Internatio
nal 

2023 
E-ISSN: 

2582-
2160 

I.G.K.M.,Ralegaon 

International 
Conference on 

Multidisciplinary 
Research & Studies 

2023 

2 Mr.A.C.Ade 
Effect of glyphosate based herbicide 

on development of earthworm 

Effect of 
glyphosate 

based herbicide 
on development 

of earthworm 

   2022 
2319-
4979 

I.G.K.M.,Ralegaon  

3 Dr. V.L. Barde 
Future of Academic Libraries and 

Library 
- 

Conference 
Proceedings 

Seventy 
Five Years 
of Indian 
Library 

Profession 

‘Seventy - 
Five Years of 
Indian Library 

Profession’ 

NATIONAL 
CONFEREN

CE OF 
INDIAN 

LIBRARY 
ASSOCIATI

ON, NEW 
DELHI AND 
MAHARASH

TRA 
UNIVERSIT

National 2023 
978-81-
19118-
22-9 

I.G.K.M.,Ralegaon 
Atharva 

Publications 



Y AND 
COLLEGE 

LIBRARIAN
S 

ASSOCIATI
ON 

4 Dr. S.D.Dawada 
Cell biology and Devlopmental 

Biology 
    2023  I.G.K.M.,Ralegaon  

5 Dr. K.G.Pawar 
Physical education and sports issue , 

challenges and oppurnities 

Impact of 
advanced 

training using 
technology after 

pandamic 

   2023 
978-81-
19435-
00-5 

I.G.K.M.,Ralegaon 
Dynapath 

Publication 

6 Dr. K.G.Pawar 
Higher education issue , challenges 

and oppurnities 

Recent 
advances in 
education 

technology 

   2023 
978-81-
19435-
01-2 

I.G.K.M.,Ralegaon 
Dynapath 

Publication 

7 Mr.S.V. Jadhav 
Hand book of B.Sc.First year Course 

in Chemistry Sem-I &II 

All Physical 
chemistry 
Practical 

- - National 2022 

ISBN 
978-81-
933884-

1-9 

I.G.K.M.,Ralegaon 
DnyanPath 
Publication 

8 Mr. P. R. Jagnit 
Innovative Scientific, Bussiness and 

Social Practices for Sustainable 
Development 

Environment 
and Strategies 
for Sustainable 
Development 

-- -- 
Internatio

nal 
2023 

978-93-
85882-
65-4 

I.G.K.M.,Ralegaon 
Harshwardhan 

Punblication Pvt. 
Ltd. 

9 Mr. P. R. Jagnit  

Challenges and 
Opportunities 

for Online 
Education in 

India 

 

International 
Conference on 
Multidisciplin
ary Research 

& Studies 
2023 

(ICMRS23) 

Internatio
nal 

2023  I.G.K.M.,Ralegaon  

10 Mr. P. R. Jagnit  

Thermal Studies 
of Co(II), Ni(II) 

and Cu(II) 
Complexes 

Derived from 
Thiazole Schiff 

Base with 
Microwave 
Irradiation 

Method 

 

International 
Multidisciplin

ary 
Conference on 
Environment: 

Issues, 
Challenges, 
Impact & 

Steps Toward 
Sustainable 

Internatio
nal 

2023  I.G.K.M.,Ralegaon  



Development(
ICESD22) 

11 Mr.S.V.Gore Introductory to Linear Algebra    National 2023 
978-81-
88763-
30-6 

I.G.K.M.,Ralegaon 
Sonu Nilu 
Publication 

12 Mr.K.D.Jagtap 
Text Book of B.Sc. First Year Course 

in Physics 
   National 2023 

978-93-
94661-
66-0 

I.G.K.M.,Ralegaon 
DnyanPath 
Publication 

13 Mr.V.D. Samarth 
Innovative Scientific, Business and 

Social Practices for Sustainable 
Development 

Environment 
and strategies 
for sustainable 
development 

  Internatio
nal 

2023 
978-93-
85882-
65-4 

I.G.K.M.,Ralegaon 
Harshwardhan 

Punblication Pvt. 
Ltd. 

14 Mr.N.M.Deshmukh 
Innovative Scientific, Business and 

Social Practices for Sustainable 
Development 

Environment 
and strategies 
for sustainable 
development 

  Internatio
nal 

2023 
978-93-
85882-
65-4 

I.G.K.M.,Ralegaon 
Harshwardhan 

Punblication Pvt. 
Ltd. 

15 Mr.V.D. Samarth  

Ethnobotanical 
and 

Phytochemical 
study of 
member 

cucurbitaceae 
from Ralegaon 

Region- A 
Review 

 

International 
Conference on 
Multidisciplin
ary Research 

& Studies 

Internatio
nal 

2023 
E-ISSN: 

2582-
2160 

I.G.K.M.,Ralegaon 

International 
Journal for 

Multidisciplinary 
Research 

16 Mr.N.M.Deshmukh  

Ethnobotanical 
and 

Phytochemical 
study of 
member 

cucurbitaceae 
from Ralegaon 

Region- A 
Review 

 

International 
Conference on 
Multidisciplin
ary Research 

& Studies 

Internatio
nal 

2023 
E-ISSN: 

2582-
2160 

I.G.K.M.,Ralegaon 

International 
Journal for 

Multidisciplinary 
Research 

17 Dr.A.Y.Shaikh Introduction to Graph Theory 
Introduction to 
Graph Theory , 

Volume II 
  National 2021 

978-
9391331

368 
I.G.K.M.,Ralegaon 

DnyanPath 
Publication 

2021-22          

1 Dr.A.Y.Shaikh 
Impact of Covid-19 Pandemic on 
Education and Students in India 

   Internatio
nal 

2022 
978-93-
81247-
80-8 

I.G.K.M.,Ralegaon 
Shriyanshi 
Prakashan 



2 Dr.A.Y.Shaikh 
Impact of ICT in Teaching, Learning 

and Evalution Process 
   National 2021 

978-93-
85882-
33-4 

I.G.K.M.,Ralegaon 
Harshwardhan 

Publication. Pvt. 
Ltd. 

3 Dr. V. L. Barde 
Impact of Covid-19 Pandemic on 
Education and Students in India 

   Internatio
nal 

2022 
978-93-
81247-
80-8 

I.G.K.M.,Ralegaon 
Shriyanshi 
Prakashan 

4 Dr. K. G. Pawar  

Maturity level 
among the inter 

college level 
high and low 
performing 

Kabaddi Players 

  Internatio
nal 

2021 
ISSN 
2231-
3265 

I.G.K.M.,Ralegaon 
Indian Federation of 
Computer Science 

in Sports 

5 Mr.V.D.Samrath Environmental studies    National 2021 
978-93-
91331-
71-9 

I.G.K.M.,Ralegaon 
DnyanPath 
Publication 

6 Mr.V.D.Samrath 
Chemistry And Biological Activities 
of Quercetin : A Bioactive Flavonoid 

   Internatio
nal 

2022 
E-ISSN 
: 2348-
7143 

I.G.K.M.,Ralegaon 
RESEARCH 
JOURNEY 

7 Mr.V.D.Samrath 
Biodiversity: Concept, Threat and 

Conservation 
   Internatio

nal 
2021 

ISSN: 
2322-
0015 

I.G.K.M.,Ralegaon IRJSE 

8 Mr.S.V.Jadhav 
Impact of ICT in Teaching, Learning 

and Evalution Process 
   Internatio

nal 
2021 

978-93-
85882-
33-4 

I.G.K.M.,Ralegaon 
Harshwardhan 

Publication. Pvt. 
Ltd. 

9 Mr.S.V.Jadhav 
Study of Water Quality Parameters of 
Pimpalkhuti Dam in Taluka Ralegaon, 

District- Yavatmal 

   Internatio
nal 

2022 
ISSN 
2349-
638x 

I.G.K.M.,Ralegaon 

Aayushi 
International 

Interdisciplinary 
Research Journal 

10 Mr.S.V.Gore 
Impact of Covid-19 Pandemic on 
Education and Students in India 

   Internatio
nal 

2022 
978-93-
81247-
80-8 

I.G.K.M.,Ralegaon 
Shriyanshi 
Prakashan 

11 Mr.K.D.Jagtap 
Current Trends In Higher 

Education/Role of Social Media on 
Higher Education 

   National 2022 

ISBN: 
978-93-
91331-
34-4 

I.G.K.M.,Ralegaon 
DnyanPath 
Publication 

12 Mr.P.R.Jagnit  

“Thermokinetic 

Studies of 
Cr(III), Mn(III), 

and Fe(III) 
Complexes 

from thiazole 
Schiff base” 

  Internatio
nal 

2022 
ISSN 
2349-
638x 

I.G.K.M.,Ralegaon 

Aayushi 
International 

Interdisciplinary 
Research Journal 



13 Mr.P.R.Jagnit  

Study of Water 
Quality 

Parameters of 
Pimpalkhuti 

Dam in Taluka 
Ralegaon, 
District- 

Yavatmal 

  Internatio
nal 

2022 
ISSN 
2349-
638x 

I.G.K.M.,Ralegaon 

Aayushi 
International 

Interdisciplinary 
Research Journal 

14 Mr. P.R.Jagnit  

Thermokinetics 
studies of 

Co(II), Ni(II), 
and Cu(II) with 

tetradentate 
Schiff base 

 

National E-
Conference on 

"Role of 
Chemical 

Sciences in 
Sustainable 

Development" 

National 2022 
ISSN: 
2319 
9318 

I.G.K.M.,Ralegaon 

Vidyawarta Peer-
Reviewed 

International 
Journal 

15 Mr.A.C.Ade  
Biodiversity: 

Concept, Threat 
and 

Conservation 

  Internatio
nal 

2021 
ISSN: 
2322-
0015 

I.G.K.M.,Ralegaon IRJSE 

16 Mr.A.S.Lihitkar 
Impact of ICT in Teaching, Learning 

and Evalution Process 
   National 2021 

978-93-
85882-
33-4 

I.G.K.M.,Ralegaon 
Harshwardhan 

Publication. Pvt. 
Ltd. 

17 Mr.A.S.Lihitkar 
Current Trends In Higher 

Education/Role of Social Media on 
Higher Education 

   National 2022 

ISBN: 
978-93-
91331-
34-4 

I.G.K.M.,Ralegaon 
DnyanPath 
Publication 

18 Mr.B.H.Bhatti 
Impact of ICT in Teaching, Learning 

and Evalution Process 
   National 2021 

978-93-
85882-
33-4 

I.G.K.M.,Ralegaon 
Harshwardhan 

Publication. Pvt. 
Ltd. 

19 Ms. S. S. Dhage  Nutrition of 
Infants 

 

World 
Conference on 

Startup in 
India and 
Education 

with 
Placement in 

Abroad 

Internatio
nal 

2022 
ISSN 
2278-
7984 

I.G.K.M.,Ralegaon 

Scholars Vision and 
Abasaheb Parvekar 

Mahavidyalaya, 
Yavatmal 

20 Dr. Santosh Agarkar 
Fundamental concept of 

Chromatography 
   Internatio

nal 
2022 

978-62-
04210-
08-7 

I.G.K.M.,Ralegaon 
Lambert Academic 

Publishing 

21 Dr.S.D.Dawada  
Basics of 
Genetic 

Engineering and 

 
Resent 

research at the 
Intersection of 

National 2022  I.G.K.M.,Ralegaon  



application in 
Recent Era 

Science & 
technology 

 2020-21          

1 Dr. A. Y. Shaikh 
Innovative Research Trends in Science 

and Humanities 

Paranoma 
Scenario of 

Resent Trends 
in Science and 

Technology 

  National 2021 
978-1-
95446-
44-4 

I.G.K.M.,Ralegaon 
INSC Publishing 

House 

2 Dr. S. D. Dawda 
Innovative Research Trends in Science 

and Humanities 

Evalution of 
Abortifacient 
Activity of 

Some Tribal 
Folklore 

Medicinal 
Plants in 

Female Albino 
Rats 

  National 2021 
978-1-
95446-
44-4 

I.G.K.M.,Ralegaon 
INSC Publishing 

House 

3 Dr. K. G. Pawar 
Innovative Research Trends in Science 

and Humanities 

Technolgy and 
Innovations in 

Sports 

  National 2021 
978-1-
95446-
44-4 

I.G.K.M.,Ralegaon 
INSC Publishing 

House 

4 Mr. V. D. Samarth 
Innovative Research Trends in Science 

and Humanities 

Paranoma 
Scenario of 

Resent Trends 
in Science and 

Technology 

  National 2021 
978-1-
95446-
44-4 

I.G.K.M.,Ralegaon 
INSC Publishing 

House 

5 Mr. S. V. Jadhav 
Innovative Research Trends in Science 

and Humanities 

Paranoma 
Scenario of 

Resent Trends 
in Science and 

Technology 

  National 2021 
978-1-
95446-
44-4 

I.G.K.M.,Ralegaon 
INSC Publishing 

House 

6 Mr.K. D. Jagtap 
Innovative Research Trends in Science 

and Humanities 

Innovation in 
Science and 
Technolgy to 

Achieve 
Sustainable 

Development 
Goals 

  National 2021 
978-1-
95446-
44-4 

I.G.K.M.,Ralegaon 
INSC Publishing 

House 

7 Mr. K. D. Jagtap 
Innovative Research Trends in Science 

and Humanities 

Paranoma 
Scenario of 

Resent Trends 
in Science and 

Technology 

  National 2021 
978-1-
95446-
44-4 

I.G.K.M.,Ralegaon 
INSC Publishing 

House 



8 Mr.P. R. Jagnit 
Innovative Research Trends in Science 

and Humanities 

Paranoma 
Scenario of 

Resent Trends 
in Science and 

Technology 

  National 2021 
978-1-
95446-
44-4 

I.G.K.M.,Ralegaon 
INSC Publishing 

House 

9 Mr.A. C. Ade 
Innovative Research Trends in Science 

and Humanities 

Paranoma 
Scenario of 

Resent Trends 
in Science and 

Technology 

  National 2021 
978-1-
95446-
44-4 

I.G.K.M.,Ralegaon 
INSC Publishing 

House 

10 Mr.A. S. Lihitkar 
Innovative Research Trends in Science 

and Humanities 

Innovation in 
Science and 
Technolgy to 

Achieve 
Sustainable 

Development 
Goals 

  National 2021 
978-1-
95446-
44-4 

I.G.K.M.,Ralegaon 
INSC Publishing 

House 

11 Mr.B. H. Bhatti 
Innovative Research Trends in Science 

and Humanities 

Innovation in 
Science and 
Technolgy to 

Achieve 
Sustainable 

Development 
Goals 

  National 2021 
978-1-
95446-
44-4 

I.G.K.M.,Ralegaon 
INSC Publishing 

House 

12 Mr. K.D.Jagtap 
Text Book of Physics ,Optics , Laser 

and Renewable source of energy 
Fiber Optics   National 2021 

978-93-
91201-
7-1-5 

I.G.K.M.,Ralegaon 
Sai Jyoti 

Publication 

13 Dr.A.Y.Shaikh Introduction to Graph Theory 
Introduction to 
Graph Theory , 

Volume I 

  National 2021 
978-81-
947250-

6-0 
I.G.K.M.,Ralegaon 

DnyanPath 
Publication 

14 Dr. Santosh Agarkar 
Fundamental of solid waste 

management 
   Internatio

nal 
2020 

978-
620-2-

52934-1 
I.G.K.M.,Ralegaon 

Lambert Academic 
Publishing 

15 Mr.A. C. Ade 
MCQ’s in Zoology For B.Sc., Second 

Year, Semester - III 
   National 2020 

978-93-
91331-
14-6 

I.G.K.M.,Ralegaon  

16 Mr.A. C. Ade 
MCQ’s in Zoology For B.Sc., First 

Year, Semester - I 
   National 2020 

978-93-
91331-
13-9 

I.G.K.M.,Ralegaon 
 
 
 
 
 
 

 



 
 
 
 

2019-20          

1 Mr. Pawan R. Jagnit  

Electrical 
Conductivity of 
Co(II),Ni(II),Cu
(II) and Cr(III) 

Complex 
derived from 

thiazole Schiff 
base. 

 

National 
Conference on 
Multidisciplin
ary Reseach in 

Science and 
Technology 
for Healthy 

Lifestyle 
Management 
(NCMRST-

2020) 

National 2020  I.G.K.M.,Ralegaon  

2 Mr. Pawan R. Jagnit  

Synthesis and 
Thermokinetics 

studies of 
Co(II),Ni(II) 

and Cu(II) with 
tetradentate 
Schiff Base 

 

National 
Conference on 
Multidisciplin
ary Reseach in 

Science and 
Technology 
for Healthy 

Lifestyle 
Management 
(NCMRST-

2020) 

National 2020  I.G.K.M.,Ralegaon  

3 Dr.S.D.Dawada 
B.Sc.III Year Zoology, Paper-I 

,Genetics 
   National 2020 

978-93-
5453-
478-2 

I.G.K.M.,Ralegaon 
Vikas Publication 
House Pvy. Ltd. 

 



                                     Special Issue of
Aayushi International Interdiciplinary Research Journal
                                      ISSN 2349-638x



 

National Conference on Multidisciplinary Research in Science and Technology for Healthy Lifestyle Management 

(NCMRST- 2020)  Organizer :- Shri R.L.T. College of Science, Akola 

 

24th Jan. 
2020 

 
 

Aayushi International Interdisciplinary Research Journal (ISSN 2349-638x) Impact Factor  6.293 
( Special Issue No.70 )   Peer Reviewed Journal    www.aiirjournal.com   Mob. 8999250451 

 

A 
 

Sr. 
No. Name of the Researcher Title of  The Paper Page 

No. 
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Electrical Conductivity of Co(II), Ni(II), Cu(II) and Cr(III) Complexes  

derived from thiazole Schiff base 
S. R. Kelode1,  P. R. Jagnit2 

Department of  Chemistry, Arts, Commerce and Science College, Maregaon 
Department of  Chemistry, Indira Gandhi Mahavidyalaya Ralegaon  

 
Abstract: 

 A thiazole Schiff base has been prepared by the condensation of  2-hydroxy-5-chloro-3-nitro acetophenone and 
thiazole. The ligand was characterized by elemental analysis and spectral methods. The coordinating ability of the ligand 
is investigated by preparing its metal complexes with Co(II), Ni(II), Cu(II) and Cr(III)  have been prepared and 
characterized by elemental analysis, molecular weight determinations, conductance measurements, spectral and thermal 
studies. All the complexes have been studies and evaluated by electrical conductivity. The isolated products are coloured 
solids, soluble in DMF, DMSO and THF.  
Keywords: Schiff base, Magnetic susceptibility, Electrical conductivity 

Introduction:  
The electrical conductivity of metal complexes varies with their nature and temperature. The variation 

of electrical conductivity of the metal complexes with temperature is the basis of their classification as 
semiconductors or metallic conductors.They are reported the possible use of such systems in biological 
applications for their antifungal properties and antioxidant activities1.The Schiff base prepared by using variety 
of aldehydes and amines or any other amines  possessed antitubercular, antitumer, anticancer, fungicidal 
medicinal and agrochemical activities. Schiff base and their metal complexes are becoming increasingly 
important in recent years due to their biological activity and their used as catalysts photoluminescent, 
electroluminescent properties Antimicrobial screening, biological great significance of Schiff base metal 
complexes research and play a significant role in the area of coordination chemistry. Antimicrobial evaluation 
of 2-amino pyridine-derived Ligand Schiff base and its complexes with Cu (II), Hg (II), Ni (II), Mn (II) and Co 
(II)2. Synthesis and Characterisation of new Heterocyclic Schiff base ligand derived from 4-Amino Antipyrine3 

Synthesis Spectral, Thermal Stability and Bacterial Activity of Schiff Bases Derived From Selective Amino 
Acid and Their Complexes4 The present Research paper focus on synthesis, characterisation and various 
methods of Schiff base derived from sulphanilic acid and salicylaldehyde and Comparative study of Schiff base 
using various synthesis methods and their theoretical prediction of activities5. 
 
Experimental :  

All the chemicals were of A.R. grade and used as received. 2-hydroxy-5-chloro-3-nitro acetophenone 
(HCNA) and 4-(p-hydroxyphenyl)-2 amino thiazole was prepared by known methods6-9. The solvents were 
purified by standard methods10. 
Synthesis of 4-(phydroxyphenyl)-2aminothiazole;     

                                                                               

 

Synthesis of 2-hydroxy-5-chloro-3-nitro acetophenone 4-(p-hydroxyphenyl)-2 imino thiazole  
[HCNAT]: A solution of 4-(p-hydroxyphenyl)-2 imino thiazole (0.02M) in 25ml of ethanol was added to an 
ethanolic solution(25ml) of 2-hydroxy-5-chloro-3-nitro acetophenone (0.02M) and the reaction mixture was 
refluxed on a water bath for 4h. After cooling a pale yellow coloured crystalline solid was separated out. It was 
filtered and washed with ethanol, crystallized from DMF and dried under reduced pressure at ambient 
temperature.  The purity of ligand was checked by elemental analysis and m.p. It was also characterized by IR 
and 1H NMR spectral studies. Yield:70%; m.p. 3100C   
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Table1. Analytical data of the Ligand. 

Ligand Molecular Formula Formula Weight Color and nature Elemental Analysis 

C%  

found  

(Cal.) 

H%  

Found  

(Cal.) 

Cl%  

Found  

(Cal.) 

S%  

Found  

(Cal.) 

HCNAT C17H13N3O4SCl 390.6 Yellow Crystalline 52.34 

(52.22) 

03.26 

(03.32) 

9.02 

(9.08) 

08.12 

(08.21) 

Preparation of complexes: All the metal complexes were prepared in a similar way by following 
method. To a hot solution of ligand HCNAT (0.02M) in 25ml of ethanol a suspension of respective metal salts 
was added drop wise with constant stirring. The reaction mixture was refluxed on a water bath for 4-5 h. The 
precipitated complexes were filtered, washed with ethanol followed by ether and dried over fused calcium 
chloride. Yield : 50-55% 

The complexes are soluble in DMSO and DMF but insoluble in water and common organic solvents. 
The metal chloride content of complexes were analyzed by standard methods12 The 1H NMR spectra of ligand 
was recorded and obtained from RSIC Chandigarh. IR spectra of the compounds were recorded on Perkin 
Elmer 842 spectrophotometer in the region 400-4000cm-1, Carbon, Hydrogen and Nitrogen analysis were 
carried out at RSIC, Punjab University, Chandigarh. The molar conductance of the complexes at 10-3 M dilution 
in DMF were determined using equiptronic digital conductivity meter EQ-660 with a cell constant  1.00 cm-1 at 
room temperature. The magnetic moment measurement were made on a Gouy balance at room temperature 
using [HgCo(SCN)4] as the calibrant. The thermogravimetric analysis were performed on laboratory set up 
apparatus in air atmosphere at 100 C min-1 heating rate. The molecular weights of the complexes were 
determined by Rast method. 
Table 2. Analytical data and molar conductance of the compounds. 

Ligand Formula weight       
g mole-1 

Colour Elemental Analysis 
Found (Calcd.) 

µeff 

 
B.M 

ΛM 

(Ω
-1 cm2 

mol-1) M% C% H% Cl% 
[CoL2(H2O)2] H2O 892.1 Brown 6.25 44.86 3.25 7.70 4.6 6.8 
   (6.60) (45.73) (3.36) (7.95)   
[NiL2(H2O)2] H2O 891.9 Green  6.30 45.58 3.16 7.72 3.1 7.6 

   (6.58) (45.74) (3.36) (7.96)   
[CuL2(H2O)2] H2O 896.7 Brown 6.90 45.26 3.12 7.72 1.6 8.2 

   (7.08) (45.50) (3.34) (7.91)   
[CrL2(H2O)Cl] H2O 902.7 Green 5.32 44.90 2.36 11.08 3.8 18.6 
   (5.76) (45.19) (2.88) (11.79)   

Result and Discussion :  
The Schiff base HCNAT and its complexes have been characterized on the basis of 1H NMR, IR 

spectral data, elemental analysis, molar conductance, magnetic susceptibility measurements and thermo 
gravimetric analysis data. All these values and analytical data is consistent with proposed molecular formula of 
legend. All the compounds are coloured solid and stable in air. They are insoluble in water but soluble in 
coordinating solvents like DMF and DMSO. The molar conductance values in DMF (10-3 M) solution at room 
temperature (Table2) shows all the complexes are non electrolytes. 

The 1H NMR  spectra of ligand HCNAT shows signals at δ 12.11, (1H, s phenolic OH), δ 9.52 (1H, s, phenolic 

OH ), δ 7.56, 7.54,  7.53 and 7.52 (4H, m, phenyl) δ 6.81, 6.80, and 6.78(3H, s Phenyl), 6.68 (1H s thiophene), 
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and 2.56(3H, s, methyl) 11,13-15. IR spectra of ligand and metal complexes shows ν(C=N) peaks at 1620 cm
-1 and 

absence of  C=O peak at around 1700 – 1750 cm-1 indicates the Schiff base formation16-19.  

Table 3. IR spectra of ligand and metal complexes 

Compound ν(O−H) hydrogen bonded ν(C=N) imine ν(C−O) phenolic ν(M−O) ν(M−N) ν(C−S) 

HCNAT (LH) 3119 1620 1514 -- -- 1122 

[CoL2(H2O)2] H2O -- 1608 1506 472 432 1098 
[NiL2(H2O)2] H2O -- 1585 1464 469 423 1090 
[CuL2(H2O)2] H2O -- 1610 1503 508 412 1110 
[CrL2(H2O)Cl] H2O -- 1590 1505 475 410 1115 

Electrical conductivity: The conduction in solid crystalline Inorganic and organic compounds takes 
place by the exchange of charges from a molecule to another molecule through the overlapping of nearest 
molecules. For broad intermolecular potential barriers the overlap is poor and the band width is narrow. 
Electrical conductivity of the complexes lies in the range of 2.10x10-9 to 6.69x10-7 Ω

-1cm-1 at 373 K. The 
electrical conductivity of these complexes at 373 K follows the order Ni > Cu > Cr > Co. The electrical 
conductivity and activation energy of complexes20-24 are shown in table 4. The activation energy of electrical 
conduction of the complexes has been found to increase in the order  Ni < Cr < Cu < Co. 
Table 4.   Electrical Conductivity (σ) at 373 K and Activation Energy (Ea) of the complexes  

Metal Co(II) 
 

Ni(II) 
 

Cu(II) 
 

Cr(III) 
 

 
HCAT 

σ (Ω
-1 cm-1) 2.20×10-9 

 
1.18×10-8 4.12×10-8 4.86×10-8 

Ea (eV) 0.0724 
 

0.0247 
 

0.0499 
 

0.066 
 

Conclusions:  
In conclusion we have synthesized new ligand 2-hydroxy-5-chloro-3-nitro acetophenone 4-(p-

hydroxyphenyl)-2 imino thiazole and their metal complexes. Ligand was found to bind the metal ion  
monobasic (ON)  bidentate manner. The electrical conductivity of the synthesized complexes were measured in 
the temperature range 298-423 K .All the complexes indicating their semiconducting behavior. 
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Synthesis and Thermokinetic studies of Co(II), Ni(II) and Cu(II) with tetradentate Schiff Base  
 

S. R. Kelode1 ,  P. R. Jagnit2 
1Department of  Chemistry, Arts, Commerce and Science College, Maregaon-445303.(M.S.).India. 

2Department of  Chemistry, Indira Gandhi Kala Mahavidyalaya Ralegaon-445402.(M.S.).India. 

 
Abstract:  

The newly tetradentate Schiff base have been synthesized by condensing 2-hydroxy-5-bromo acetophenone with 
ethylene diamine. The metal complexes were obtained as a result of interaction of Schiff base ligand and metal ions Co 
(II), Ni (II) and Cu (II). The complexes have been characterized on the basis of elemental analysis, infrared, molar 
conductance, magnetic Susceptibilities, electronic spectra and theromogravimetric analysis. Thermodynamic activation 
parameters were computed from the thermal data using Broido, Horowitz-Metzger and Freeman-Carroll method, which 
confirm first order kinetics and kinetic compensation effect.  
Keywords: Tetradentate Schiff base, Molar conductance, Thermal. 

 
Introduction:  

The Schiff bases play a significant role in the area of coordination chemistry. The thermogravimetric 
technique has been great significance research method on thermal stabilsation and thermal decomposition. 
Thermogravimetric could provide theory for material heating treatment and application.1, Synthesis, 
characterization and antifungal activity of manganese (II) complex with Schiff Base derived from acetylacetone 
andl leucine2 The newly synthesized Schiff bases, 2-acetylthiophene thiosemicarbazone and thiophene-2-
aldehyde thiosemicarbazone and their metal complexes with Co(II), Cu(II), Zn(II) and Ni(II) complexes and 
Their Schiff bases metal complexes were tested for antibacterial activity3 and Spectral and thermal 
characterization of metal complexes containing schiff Base ligands.4 Compounds containing an azomethine 
group (CH=N), known as Schiff bases, were formed by the condensation of a primary amine with a carbonyl 
compound. Schiff bases of aliphatic aldehydes were relatively unstable and were readily polymerizable. Schiff 
bases and their complexes are shows good progress in thermal analysis5. Photoluminescent and 
electroluminescent properties.6 The Schiff base prepared by using variety of aldehydes  and amines possessed 
antitubercular, antitumer, anticancer, fungicidal medicinal and agrochemical activities7,8 Thermogravimetric in 
an easy, quick, precies measure method. The mathematical calculating thermogravimetric data, thermal 
decomposition activation parameters can be obtained.9,10  Schiff bases and their complexes have a variety of 
applications in biological clinical and analytical fields.11 Recently there has been a considerable interest in the 
chemistry of hydrazine and hydrazone compounds because of their potential pharmacological applications.12  
This paper discusses the kinetic of the thermal decomposition and the accompanying compensation effect for 
Schiff base complexes of Co (II), Ni (II) and Cu (II) 
 
Experimental: All the chemicals were of A.R. grade and used as received ethylene diamine and 2-hydroxy-5-
bromo acetophenone (HBA) was prepared by known methods.13 The solvents were purified by standard 
methods.14 
Synthesis of 2-Hydroxy-5-bromoacetophenone-N,N'-ethylenediimine (HBAE). 
A hot ethanolic solution of ethylene diamine (0.05 mol) was added to an ethanolic solution of respective 
acetophenone (0.05 mol). The reaction mixture was refluxed in a water-bath for 4-5 h. The colour product was 
filtered off and recrystallised. Yield 70%.  M. P. 2700C 
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Preparation of complexes:  
All the metal complexes were prepared in a similar way by following method. To a hot solution of 

ligand HBAT (0.02M) in 25ml of ethanol a suspension of respective metal salts was added drop wise with 
constant stirring. The reaction mixture was refluxed on a water bath for 4-6 h. The precipitated complexes were 
filtered, washed with ethanol followed by ether and dried over fused calcium chloride.  Yield : 45-50% . 

 

Table 1. Analytical data and molar conductance of the compounds. 

Compounds Colour Mol.wt
. 

Analysis % 
Found 
(calc.) 

µeff 

 
B.M. 

ΛM 

(Ω
-1 cm2 

mol-1) 
 

M 

 

C 

 

H 

 

N 

  

C18H18N2O2Br2 
Yellow  453.8 -- 47.83 

(47.59) 
3.85 

(3.96) 
6.07 

(6.17) 

 

-- 

 

-- 

[COL(H2O)2] H2O 
Brown 564.7 10.32 

(10.43) 
38.12 

(38.25) 
3.72 

(3.89) 
4.80 

(4.95) 
4.27 

 
6.1 

 

[NiL] H2O 
Black 528.5 11.02 

(11.10) 
40.72 

(40.87) 
3.25 

(3.40) 
5.17 

(5.29) 
Dia 

 
5.6 

 

[CuL(H2O)2] 2H2O 
Brown 587.3 10.61 

(10.81) 
36.61 

(36.77) 
3.95 

(4.08) 
4.62 

(4.76) 

2.02 
 

18.8 
 

 
The complexes are soluble in DMSO and DMF but insoluble in water and common organic solvents. 

The metal chloride content of complexes were analyzed by standard methods11.  
The 1H NMR spectra of ligand was recorded and obtained from RSIC Chandigarh. IR spectra of the 

compounds were recorded on Perkin Elmer 842 spectrophotometer in the region 400-4000cm-1, carbon, 
hydrogen and nitrogen analysis were carried out at RSIC, Punjab University, Chandigarh. The molar 
conductance of the complexes at 10-3 M dilution in DMF were determined using equiptronic digital conductivity 
meter EQ-660 with a cell constant  1.00 cm-1 at room temperature. The magnetic moment measurement were 
made on a Gouy balance at room temperature using [HgCo(SCN)4] as the calibrant. The thermogravimetric 
analysis were performed on laboratory set up apparatus in air atmosphere at 100 C min-1 heating rate. The 
molecular weights of the complexes were determined by Rast method. 
 
Result and Discussion:  

The Schiff base ligand HBAE and its complexes have been characterized on the basis of  1H NMR, IR 
spectral data, elemental analysis, molar conductance, magnetic succeptibility measurements and 
thermogravimetric analysis data. All these values and analytical data is consistent with proposed molecular 
formula of ligand . All the compounds are coloured solid and stable in air. They are insoluble in water but 
soluble in coordinating solvents like DMF and DMSO. The molar conductance values in DMF(10-3 M) solution 
at room temperature (Table 1) shows all the complexes are non electrolytes11 The 1H NMR spectra of ligand 
HBAE shows signals at:  15.97 (1H, s, phenolic OH); 8.06(1H, s, phenyl); 7.67 and 7.31 (2H, m, phenyl), 

3.29(4H, s, CH2CH2); 2.51 ppm (3H, s, methyl)15-24 

Table 2. IR spectra of ligand and metal complexes. 

Compound (OH) 

hydrogen 
bonded 

(C=N) 

imine 
(CO) 
phenolic 

(MO) (MN)  

C18H18N2O2Br2 2900 1614 1480 -- -- ---------- 

[COL(H2O)2] H2O -- 1589 1440 520 455 3400, 1640, 815, 770 

[NiL] H2O -- 1586 1460 510 495 3326, 1630 
[CuL(H2O)2] 2H2O -- 1595 1440 590 490 3406, 1642, 818, 780 
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Thermogravimetric studies:  
The nature of thermograms of HBAE and its metal complexes indicates that the complexes of Co(II), 

Ni(II), Cu(II), decompose in three stage All the complexes are stable upto 70oC. Elimination of one water 
molecule from Co(II) and Ni(II)) upto 130oC and two water molecules from the Cu(II) complexes upto 150oC 
have been observed (%wt loss obs./calcd. : Co(II) : 3.26/3.18; Ni(II) : 3.52/3.40; Cu(II) : 6.26/6.12; Further loss 
in weight upto 220-240oC indicating presence of two coordinated water molecule in CO(II) and Cu(II) each.  
The half decomposition temperature and the basic parameters calculated for the compounds are given in (Table 
3). Thermal activation energy was calculated by Freeman-Carroll,25 Horowitz-metzger26 and Broido27 method. 
On the basis of half decomposition temperature, the relative thermal stability order is found to be  The relative 
thermal stability on the basis of half decomposition temperature is found to be  Cu(II)> Co(II)>Ni(II)> HBAE. 

Table 3. Thermal decomposition data of  HBAE and  its complexes. 

Compound Half 
Decomposition 

Temperature 
(oC) 

Activation Energy 
(kJ mole-1) 

Frequency 
Factor 

Z 
(sec-1) 

Entropy 
Change 

-∆S 
(J mol-1 K-1) 

Free Energy 
Change 

∆F 
(kJ mol-1) 

B* H-M** F-C*** 

C18H18N2O2Br2 260.51 3.27 5.45 4.36 87.25 212.55 117.75 

[COL (H2O)2] H2O 395.17 3.41 8.54 8.54 170.89 208.83 148.07 

[NiL] H2O 265.33 2.77 5.55 4.99 98.63 211.61 118.94 

[CuL (H2O)2] 2H2O 591.16 11.41 14.27 11.41 228.33 206.62 189.78 

        

* Broido, ** Horowitz-Metzger and  *** Freeman-Carroll 
 

Conclusion: 

  The thermal decomposition of the complexes is not simple and involves different stage decomposition. 
It is assumed that dehydration of the complexes containing water occurs within an active reaction interface. The 
compensation effect of thermal decomposition of the complexes indicating the change of sample mass on the 
estimated values of activation energy .  
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Technology nd nnovation in Sports 
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han ardpmailcom 

I. Introduction 

Dr. Jaswant Singh 
hysical Iraining Instructor. 

ioveDcgrceCollege 
htroo(lRK) 

In India traditionalls, only a hundul of channels hud ccess lo a varicty of sports 

(able television had restrictions, But the use of lechnology has proved lo bc a big boon for 

spots in ndia. W'ith the Covid-19 disease laying a halt on all sporing action around the 

orld in carly 2020, fans examined how long they will have lo wait belorc sceing their 

lav orites Ntars in action. Crickets, football, rugby, basketball, athletics, badminton. golf - all 

pots (e\cept UF) were put on hold as Covid-19 wreakcd havoc all around thc world. The 

buraucrats chalked out plans tor the return ol' sports in mid-2020. Eventually, it was absolute 

that spOrting acion will resume with sone alteralions. The biggest onc being the non 

participation of fans inside the arenu. With Covid-19 still a big worry around the world. 

athletes playcd in cmpty arenas with thc use of' technology enhancing the viewing cxperience. 

Ditlerent lcagues, diferent sports uscd ditlerent methods to incrcase cngagcmcnt with lans. 

Mor live updates. social media updates, food delivery picking up, additional camera angles, 

VR headsets led to enhanced viewing experience und cngagement. Testing times led to 

innovation. And innovation led to a boost in viewership. It is said in a Capgemini Research 

Institute report that 69% of fans report that the use of cmerging technologies has enhanced 

their viewing expericnce -both inside and outsidc the stadium with lndia leading the way. 

In India traditionally, onlya couple of channels had access to supply sports 
events. Cable television had restrictions. But the use of technology has proved to be an 
enormous boon for sports in India There is a wide variety of sporting action available for the 
fans on their mobile phones as well as television. It is just not cricket that has seen a rise in 
viewership but football, MMA, wrestling, badminton, or basketball have also scen enhanced 
engagement. The Indian Premier Leaguc also saw a boost in the use of technology to increase 
the view ing cxperience for the fans. Stadium sounds were uscd, screens were put inside the 
stadium with fans cheering for their lavorites teams while more content was available. It 
proved to be a hit as IPL, 2020 became the most vicwed tournament in its history. With the focus now shifting to all things digital, sporis tech-based companies like FanCode benefited from the evolving fan preferences. For a company that was launched in March 2019, FanCode has already amassed over I:5 croret app installs and is expected to continue its growth. "2020 has been a rollercoaster for sports federations and fans. The suspension of events across the world as necessary salety precautions has required federations and leagues to adapt like never before, Yannick Colaco, co-•ounder of FanCode, said. The outcome could be seen in the successful comeback of sone of the biggest sporting events like PL, Bundesliga, CPL, MLB, NBA who transformed the holistic experience offered to sports lans, which went beyond just the live broadcast on television. Simple yet impactful personalization like interactive live streaming and live scores, digital fan walls in stadiums, the launch of 

dedicated fan clubs and activations, online fantasy sports contests, and a lot of social media 
activity kept the fervor and brand recall consistent. These initiatives had some leagues and 
teams even claiming to have reccived the highest fan engagement levcls experienced in their 
history. We expect this trend lo continue even during a posl-pandemic world, where sports 
tans and match-expcrience will go hand-in-hand, lhercby renaining eritical to the erowth and 
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II. an lRetionship Management 

ncighborhoxl fans, cxtend their reach plobally. Matclhes and event me len bemed adi ner 
the world on television and the interet. lle weh in partiubar lha aliowed port fa t 
cnjoy vitually any sportin! event aound the gobe n Ieal ine. I urkr, tknk, to abie, 
iPads and readily vailable wi-i, it iN ot even neesary fo be n te homK. d iales on 
the activities of your tcan1 are COnstantly at the Iady. Soeial nedia las ake pnvuked ihem a 
platforn on which hey will interact with others in ral tine, and even the pl.y ers thensctves 
Giving the fan a participatory role in order that tlhey feel as involved within the ten s 
possible is significant, and by analyz ing ocial nedia awtivity, u iv cavy to kak at Ix peple 
are interacting wvith the tcam on a day-o day-basis.Clubs cn oe iuporttly usc Big Data 

to imprOve the lan experience, gathering inlormaion about hhow they rc walhing nd their 

cnjoymcnt. As the home vicwing cxpericnces beComes mlore and more dvanced. with 3D 
TVS, clubs will have to enhancc the stadium esperience to guard ag1nst ny drop ofl in 

The wealth of real-time statistics isu't only a boon tor perlormance; it also makes the 

sport more compelling for fans, with their oflen-obsessive nature meaning that many will 

pore over them. Few demographic groups place as high a premium on loyalty as sports lans. 

They remain loyal to their teans and they like to have their loyalty rewarded. Hence. it is 

imperative to leverage tcchnology to manage relationships with lans to maximize benefts. 

Local area devices like sitcs and applications make it simpler for fans to get and devour 

crucial event information. This includes any kind of information about an upcoming game 

from start times to information on food and beverage options within the stadium. Chatbots 

and voice technology can also play a key role by guiding fans through the website or app and 

addressing their concerns quickly and eliciently. GPS-powered devices are another kev 

technology that can provide such features as geolencing to cither oller rewards points or send 

targeted offers to fans within a designated region. Loyalty pograms provide grcat rewards for 

fervent fans who attend games and lollow teams by other means in addition to enticing them 

lo attend games more frequently. Loyalty programs are fairly simple to implement and can be 

deployed via web sites or nobile upps. L.everaging technology helps make the fan cxperience 
which leads to incn ased lan engagement and a 

convenicnt and generally nore pleasanl 
better relationship between fans and teams. 

Virtual Reality is being uscd both on and ol the field to help improve plaver 

performance and give fans a belter viewing experence. From a player perspective, imagine a 

quarterback that practices his passing in a vitual space that looks and fels ike a hotodeck 

version of Mudden Footbill Coacthes (and quarterbcks) don't need to worry abou! 

injuries and that tthey can review the info caplured to retline the players training. Fron a fan 

29 

numbers. For many tcams and sporing events, ticket sales rc a .sSive part of ther incom. 

and they will have to ensure that these continue to come in. 



lmosali Rew'ur h Irenl m Sie und llumnitics 

||1. Entertainnent 

\ugmentd Realit (\R) nd Virtu.al Reaitn (VR) are incrcasingly being used in the ys ndustry l cnate new cNCiences for audietces allowing fans siting at home to feel Ihe the hae a front ron scat Interactise )es hin eur lvam's arena or stadiu) can Cen Put the fn in he iddle of the cion as a partiCipant my gva eNples cumentls available, such as NBA AR Baskethall. which enables user, 
albeit a virlual onc. Thcre arc 

to designate an "AR Portal" and subscquentl, walk through it into a 3D video recorded from an carlier game. The MLIB Ballparks app uNCs AR (o allow fans to access livc data while they watch a huscball game in a sladiu), uaining the abilits to interact with detailed stats and data \iSUalizations. When it comes to VR. the Golden State Warriors are one of the lirst leams to jump into the iewing vantage point" technology by placing virtual rcality cameras in a 

The concept of the "smart stadium" is additionally gaining steam. These are sladiums that completely optimize the fan's user CNperience stadium. live updates on stats, and other information vital to improving the in-game 
they will offer directions to the 

experience. Onc of the leaders during this space is Amsterdam Arena, homc of the soccer lcam AFC Ajax.. By the time the stadium hosts the 2020 UEFA European Football Championship. oficials decide to transform stage into a futuristic building. Amsterdam Arena will have self-driving cars parking themselves, face recognition tools controlling entry 
to the stadium, an artificial intelligence solution guiding fans to their seats, and thousands of sensors attached to things like chairs, gates. and stairs to watch usage and optimize overall stadium management. Take Tokyo's plan for the 32nd Olympic Games in 2020 for instance .They plan to roll out smart stadia that incorporate rcal-time data and artificial intelligence to 

give fans more information in a timcly manner. 

IV. Conclusion 
Gone are the days when engaging the fans meant oflering them a program with all the players numbers as they walk in the door. Sports fans are passionate and inquisitive. They want to find out more about their favorite team and that thcy want to try to it within the time 

it takes to snap their fingers. That's why it makes sense for sports teams to engage these fans 
using mechanisnns and platlorms fans will usC and understand. As the manner the fashionable fan engagcs with sports changes, so too must change the way teams cngage with these fans. To get the foremost oul of this technological evolution, teams should partner with a trusted cxpert who underslands both thc sport and therelore the technologies needed to spice 

up fan engagement. Innovative (echnology solutions will increase both the enjovmcnt md engagement your fans will expericnce hether hey are watching at lhome or iin the stadiun. 
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Abstract: 

This study investigates the COVID-19 circumstances in India 
and confer the influence of it on education and students. Due to 

COVID-19, higher education institutions transitioned to online leaming. 
This study discovered college student's observations of their 

implementation, use, and recognition of emergency online learning. 

The whole educational system from basic to tertiary level has been 

Srunken during the lockdown epochofthe novel coronavirus disease 

2019 (COVID-19) not only in India but across the globe. The 

visioned resolve ofthis manuscript pursues to report the mandatory 

education with the help of virtual classes and other vital online 

1alities ofonline teaching-learning in education amid the COVID- 

aemic and how can existing possessions of educational 

ons successfully transmute proper education into online 

19 

apparatuses in this frequentdy fluctuating educational background. 
Neywords: COVID-19: students ; online learning; institutions. Ke 
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1. Introduction 

The world is in front ofa health calamity as COVID-19 has blou. 
out universally. The COVID-19 pandemic triggered an education 
emergency ofunparalleled scale. Maximum dministrations: all over 
the place ofthe world have momentarily closed educational institutione 
in an effort to control the blow-out of the COVID-19 pandemic. This 
nationwide shutting has an impact on more than 91% ofthe world' 
student population. As an outcome of COVID-19, higher education 
has progressed to provide courses online. However, the queries about 
the readiness, scheming and usefulness of e-learning is still not 
undoubtedly agreed, mainly for a emerging nation like India, where 
the technical limitations like fittingness of devices and bandwidth 
accessibility pretences a serious contest. The existing technological 
developments agree to us to work several methods to enterprise the 
online content. It is very significant to think through the favourites and 
perception of students while planning the online courses to create the 
book learning operational and fruitful. The after- math of COVID-19 
emergency, online education turn out to be a educational shift from 
traditional technique to the up-to-the-minute method of teaching- 
learning from classroom to Zoom, from personal to virtual and from 
seminars to webinars. The government of India in progress thinking gravely on this matter with accentuating on ICT and use of online 
education as the part of compulsory teaching-learning process at tertiary 

n 

level. 

2. Impact on students 

About 24.9% of students have experienced nervousness because of this COVID-19 eruption. Living in urban areas, living with parents, having a stable family income are protective factors for students against the anxiety experienced during the COVID-19 outbreak. Students accomplish online learning self-efficacy centred on earlier understandings with expertise and may necessitate teaching and help to custom learning tools and stages before the start of an online course. Using content analysis, we set up that students have a preference on recorded classes with quiz at the end of each class to progress the efficiency of learning. 
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3. Programmes and policy of the government of India on 

online teaching-learning in HEls 

The govermment of India started thinking seriously on this problem 
with highlighting on ICT and use of online education as the part of 
necessary teaching-learning process at tertiary level. When the 
Government of India confirmed a nation-wide lockdown on 23rd 
March 2020 to contain the spread of COVID 19, instant act was 
taken to increase digital learning with even-handedness so that students 
across the country could continue their learning even during the 

lockdown. The Ministry has, over the last few years, developedarich 
variety of online resources that are available on a variety of platforms. 
While students and teachers can access these through their laptops, 
desktops and mobile phones, these resources are being reached to 
leamers in remote areas through Television and Radio. The following 
are some ofthe online resources developed by the Government as 

DIKSHA 

e-PATHSHALA 

NATIONAL REPOSITORY OF OPEN EDUCATIONAL 
RESOURCES (NROER) 

SWAYAM 

SWAYAM PRABHA 

NISHTHA-An integrated Teacher Training Portal and Mobile 

App 

NATIONAL DIGITALLIBRARY 
4. Discussion and Concluding remarks 

This study reconnoitred the awareness of college students about 

tne use, adoption, and acceptance of emergency online learming during 
ue stay-at-home orders due to COVID-19 in India. The online classes 
wIll prosper only if all the students have access to internet. Least 
echnical necessities such as internet connectivity, devices and software 
Supplies should be satisfied for optimum leaming familiarity. The action 
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plan for effective online teaching should be as follows: "clear and proper 

planning of the sessions in consultation with the students, lesson 
preparation, regularity in the conduct of classes, doubt clearing sessions, 
and personalised responses to the queries of the students". 

References: 
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Abstract: 

Assistant Professor,Indira Gandhi Kala Mahavidyalaya, Ralegaon, amolpralay @gmail.com, 75888865s6 

The universality of social media (e.g., 
Facebook, WhatsApp, Instagram, Telegram, YouTube, 
Wikipedia) is no more superficial than at the educational 

institute, colleges & university. Social media are 

progressively observable in higher education as 

teacher's aspect to technology to facilitate and improve 

their teaching as well as encourage active learning for 
students. Many academicians in all over the worldclaim 

forthe determined incorporation of social media as an 
educational instrument. Social media have become 

animportant tool for social communication and are 

extensively used in the teaching-learning process. 
Nonetheless of the use of social media by some 
academicians as anindividual initiative, in Indía, social 
media's usage for the teaching-learning process has been 
neglected. The speedy implementation of social media 
technologies has given rise to in a vital modification that 

is in the way of communication and alliance between the 
humans. Distance Learning can take benefit of social 

1.1 introduction: 

media with virtual online learning via video 
conferencing and teleconferences. This chapter 
summarizes the different tools of social media and also 

highlights the advantages and disadvantages of 
Facebook, WhatsApp, instagram, Telegram, YouTube, 
Wikipedia usage in teaching learning process ranging 
from educators dominance to privacy concerns.As 
social media practice continues to cultivate inhigher 

education, future experiential research is acceptable. 
Keyword: Social media, Higher Education, Teaching 
learningprocess, Teucher, Technologies. 

Social media technologies have changed the scenario of teaching learning in higher education. Social media platforms are an almost fundamental part of most 
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user's personal as well as educational lives va smartphones now-a-days. Social 
online platforms that empower connectivn 
communication, and collaboration. Blogs, vlogs, ing 
messaging, virtual communities and social netwod 
sites are diverse examples in which sOcial neda 

revealsthe situation. Social networking sites 
segmented into various types of market sectors a 
definite needs. Wikipedia and Linkedin target forma 
business-related interactions whereas Faceboc 
WhatsApp, Instagram and Telegramtarget informa 
social communication, though the boundary betwe 
formal and informal use is getting indistinct. 

Even as today's college student experiencs 
variety of virtual classroom forms like, goog: 
classroom, teachmint, google meet and zoom met s 
Widely incorporated as a tool for personal or busines 
purposes, the concept that social media could be z 
active medium for educational purposes that h 
acknowledged the recent consideration. At the sans 

time, this emergingfield is receiving an amplite 
educational research interest. The implicit part for ocd 
media as a facilitator and enhancer of literacy is wo 

probing. A broad understanding of scholar' 

Comprehensions on the use of social media in cou 

may also be a first step in understanding the 
relationsh 

between the use of social media and importa 

educational issues similar as assessiment 
and pup 

engagement. 
Social media can be utilised to deliver 

tutoriy 

material, educational information, updates 
and gre 

communication and collaboration. Faacebook's 
communication aspects profit both 

Preceptors a 

scholars by creating an online class groupP 
and 

adti 

relations between faculty- scholar and scholar -
schol 

and promoting cooperative literacy. An 
mindfiulness oft 

Imedia takes the form 



impact of social media on courses is important for 
preceptors. Since faculties and scholars establish the 
mainartist of the teaching learning process, their 
observations determine the diffhculties and challenges of 
IUsing social 

L2 Deinition of social media: 
The social media is the computer-based 

that simplifies the sharing of ideas, thoughts, technology 
knowledge and information through virtual systems and 
ammunities. Social media is internet and 
computational device-based gives users rapid electronic 
communication of content, such as personal 
information, educational documents, videos, photos and 
teaching learning materials. Users involve with social 

media through a computer, tablet, or smart phone using 
web-based software or applications. There are more than 

Sbillion social media users all over the world. The major 

social media networks comprise Facebook, Instagram, 
Twiter. YouTube, and Telegram. 

2.1 Development of Social Media Tools: 
Present generation learners are growing up with 

digitalization of the teaching learning process. 
Educators are progressively understanding and 

familiarizing with the new methods of teaching laced 

with digitalization. YouTube, an important offshoot of 

digitalization, is leading the charge as the most multiuse 
medium for content transactions in the classroom and 

outside the classroom. It not only provides digital 

entertainment but also offers a great environment for 

leaming. 
WhatsApp can be used as a tool for academic 

guidance. WhatsApp it is much simpler and faster for the 
of leacher to send vojce messages and mark all aspects 

lhe correction or even simply because it allows contact 

he student at any time and anywhere without having to 
Gelay for the next class. The educator can use WhatsApp 

Eroups as a means to assess student participation. 

WhatsApp is also an ideal tool to encourage and 

Slimulate students, It is very important in the teaching 

learning process to comprise the students so that they 

reach the objectives defined by the curriculum and their 
oWn aims. 

Facebook is almost universally-used among 

gher education students. These scholars consider 

Current Trends in Higher Education 

Facebook as their core social media choice and thus 
spend a inordinate part of their time in its use in their 
normal day. Now-a-day in teaching learning process 
students can share their information and ideas by using 
Facebook. Apart from these teacher as wel! as students 
can use Facebook for sharing of educational work and 
learning material. 

Telegram has become the greatest downloaded 
social media application and seen tremendous user 
growth, reaching 400 million monthly users. Telegram is 
free of charge. has unlimited space for cloud storage. 
supports media-sharing regardless of file size or type. 
and can be retrieved from several devices. Telegram also 

has distinctcharacteristics, such as high safety. video 

calls, chat groups, channels. polls. One of these 

advantages is Telegram's flawless network, which lets 

scholars pierce their accounts on any device, meaning 

they can start learning on their mobile phones and 

continue learning on their laptops, thus maintaining the 
information inflow from different coffers without 

stopping. 
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3.1 Importance of social media in teaching and 
learning in higher education: 

People of all ages are now heavily involved in 

social media. If you don't use social media. you're 

missing out on a lot of potential audience. Its 

implementation in higher educational institutions could 

be a highly beneficial option. The social networking sites 

and applications allows its users to make connections, to 

produce and enable collaboration and connectivity 

irrespective of geographical position. The fast rise of 

social media provides several possibilities for higher 

education institutions to implement it in teaching and 

learning process. Social media is widespread and highly 

accepted, making it suitable for administrators, 

managers, students and teachers of higher cducation 

institutions. 

For education and learning. social media is 

employed in learning of languages, development of 

writing in students, discussion after class, simple and 

anytime anywhere communication, re- building 

community and curricular tool. Social media plays 

ansignificant role in every student's life. The usage of 

social media in higher education is altering the nature of 

student-teacher relationships. Students and teachers can 

Imedia in the learning process. 
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stay connected. studernts themselves, can communicate 

on cial media in a unique way Students find social 
media to be a straightforw ard and quick way to 
communicate, get information, and provide information. 
leachers can host the live sessions on platform like 
Facehook. Twitter. YouTube etc Instagram can be a 
good tool to prov ide flashcards of mathem atical 

Studies show that in recent years, educators 
have used social med1a to increase overtime and off 
Campus suppor, lectures and hosting. dissemination of 
information, and student participation in discussions. 
The use of social media has also been shown to enhance 
leacher-student and student-student interactions. As a 
result of social media. students become proficient in 
using online technology in the context of education. 
They know exactly how to use both simple and complex 
services on various social media platforns. Studies have 
shown that the use of ocial media in higher education 
has improved learning. participation. participation and 
dnsem ination of content. education and information 

exchange Teachers and students can take advantage of 
sOcial media to improve and grow in their respective 
fieids 

In addition to being used for teaching and 
learning. Mcial media is also used for awareness, 
publicity. public relation, student enrolment 
management and atumni relations. Educational 
institulions can use social media to keep stakeholders up 
to date on new research programmes, policy changes, 
cvents, job openings, alumni interactions, and 
organisational news. Some universities and research 
institutes uM MICial media to recruit students. To recruit 
more students, wocial media provides an ideal platform 
for highlighting new curriculum, research and 
cducational staff, and campus facilities. 

4.1 Disadvantages of Social Media: 
There are ome inherent restrictions on the use 

of social media in higher cducation. Its shortcomings include oncerns about technoloyy, privacy and online salety. passive student behaviour, decrease face to face ommuncation, lack of expression of feelings, lack of use of academic languaye, unnecessary distractions, increase laziness and chances of becoming 
online 

or living n different personality than actual one. The 
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most important than all of i the above disadv atage the unawareness of the use of social media ha 
Social media is also associated with the mental health and longer use of it may cause the se relationship problem with your friends. spouse parents. Through the social media Some malicious target its user which may content pornography. 

though provoking stes, engaging games and si 

securely. 

can theft your money. Social media can also be uset abuse or bully others that lead I recipient to psycholoç 
and stressed life. Thus. it is needed to learn or teach 

manage the social media in healthier way. 
Giving every teacher the flexibility to ha 

social media activities and maintaining equal regul 
on published content is a major challenge that facet 

the higher education institutes. Educators mus y 
mindful of the various ways individuals use social mets 
when building social media integrations for learming m 
educational activities since people use social medja 
different ways. To avoid privacy concerns, its 
suggested to create to encourage passive students n: 
provide appropriate training to student, teachers a 
parents. This required to provide interesting and easi 
understandable content. 

Social media presence is not merely a it: 
chore that displays professionalism and actively engagY 
a diverse audience. Higher education institutions, 

well as their social media material and feeds. must 
able to communicate more effectively with curd 

students, parents, researchers, graduates, a 
colleagues. The social media can attract negative 
offensive comments that can hurt particular ge 

community or religion, which required prop 
management. Thus, it needs proper attention and timeh 

engagement and for this purpose an additional 
social media mangers and common social media polik 

is needed. 

5.1 Conclusion: 
Social media have revealed their dynamic 

as platforms and tools for learning and 
Permisik 

exchanging ideas and constant 
communicatio 

between scholar and faculties in higher reducation. 

media have been benefited forlearning 
in 

the 

technologically advanced countries for a long 

formulas and short notes 



difference to the advanced countries in spite oftheir 

advantages to respond the disadvantages of outmoded 
ation approaches including restriction son time, 
space, and facilities. 
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Abstract 

Quercetin is a naturally occurring flavanol with diverse therapeutic properties. It is a 
plant pigment and a potent antioxidant flavonoid. Mostly reported in onions, grapes, berries, 
cherries, broccoli, and citrus fruits. Several review articles have documented various biochemical 
and pharmacological activities of quercetin. This review article focuses on the structure, 
chemistry, and biological activities of quercetin and also provides information available 
concerning isolation and purification methods of quercetin from various plant extracts.  
Keywords: Quercetin, isolation, purification, solvent extraction  
 
1. Introduction 

 Plants synthesize several organic compounds, most of which do not contribute directly to 
growth and development. These substances are referred to as secondary metabolites and often are 
differentially distributed among limited taxonomic groups within the plant kingdom (Goodman 
2004).  Plant secondary metabolites are classified as alkaloids, terpenes, flavonoids, coumarins, 
saponins, essential oils, tannins, and stilbenes. Flavonoids are an important class of secondary 
metabolites having a polyphenolic structure, widely found in fruits, vegetables, and certain 
beverages. Flavonoids include several subclasses viz., flavones, flavonols, flavanols, flavanones, 
isoflavones, proanthocyanidins, and anthocyanins (Mottaghipisheh and Iriti 2020).  
Quercetin (Qu) is a naturally occurring flavanol belonging to the class of flavonoids. Several 
studies have revealed that Quercetin has therapeutic properties for the prevention and treatment 
of several diseases viz., cancer, cardiovascular and neurodegenerative diseases (Babaei, 
Mirzababaei et al. 2018). Mechanistically quercetin exhibits anticancer (Rauf, Imran et al. 2018), 
antiviral (Derosa, Maffioli et al. 2021), antioxidant (Xu, Hu et al. 2019), antidiabetic (Bule, 
Abdurahman et al. 2019, Shi, Li et al. 2019) activities by modulating signaling pathways and 
gene expression in several in-vitro, in-vivo study models.  
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 Quercetin is the most widely available dietary phytochemical in nature with varied 
beneficial and therapeutic effects on health.  A large number of review articles and patents on the 
pharmacological and therapeutic activities of quercetin have been reported (Sharma, Kashyap et 
al. 2018). This review article focuses on chemistry, isolation methods of quercetin from various 
plants, and its therapeutic activities. This article is with special reference to the isolation methods 
of quercetin from plants. The most important articles published between 2010 to 2021 relating to 
the isolation of quercetin from plants have been selected from PubMed databases. The keywords 
used for the data retrieval were: ‘quercetin’ and ‘quercetin and isolation methods. This review 
comprises a brief note on chemistry, the structure of quercetin, details on isolation methods, and 
recent studies on the therapeutic activities of quercetin.  

2. Chemistry of Quercetin   
 Quercetin is an important flavonol belonging to the flavonoid group of compounds. The 

term quercetin originates from quercetum, (i.e. oak) derived from Quercus,  since 1857 (Fischer, 
Speth et al. 1997). Quercetin is one of the groups of over 4000 naturally existing plant phenolics 
whose isolation and biological identification were first described by Szent-Gyorgyi in 1936 
(Harborne 2013). Quercetin is naturally found attached to sugars in various types of dietary 
sources. The quercetin content in different sources (mg/100gm) are Spinach 4.1, Pears 4.5, 
Romain lettuce 4.5, Red apples 4.7, Blueberries 5.1, Kale 7.7, Green hot peppers 15, Cranberries 
15, White onions 21, Red onions 33 and Elderberries 42, Black tea 204.66 and in Green tea 
255.55 (Patel, Mistry et al. 2018). 

 Quercetin (3,5,7,3',4'-Penta hydroxy flavone) (Figure 1), has a C6-C3-C6 skeleton, two 
benzene rings (rings A and B) linked by a three-carbon chain that forms a closed pyran ring (C 
ring) which further combines with ring A. In addition, it contains 2, 3-double bonds and the five 
hydroxyl groups present at 3,5,7,3',4'-positions with the 4-oxo group. The presence of a phenolic 
hydroxyl group and double bonds bestows quercetin with strong antioxidant activity and 
determines its biological activity (Bentz 2017). 

  

Fig 1. Quercetin 

When Quercetin reacts with a free radical, it donates a proton and becomes a radical 
itself. The unpaired electron delocalized by resonance lowers the energy of quercetin radical to 
be reactive. The B ring o-dihydroxyl groups, the 4-oxo group in conjugation with the 2,3-alkene, 
and the 3- and 5-hydroxyl groups are the three structural groups that help quercetin to maintain 
its stability and function as an antioxidant against free radicals (Hollman and Katan 1997). The 
presence of five hydroxyl groups determines a possible number of derivatives. The main groups 
of quercetin derivatives are glycosides and ethers as well as the less frequently occurring sulfate 
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and prenyl substituents (Williams and Grayer 2004). The structures of quercetin derivatives, 1to 
7 along with their occurrence in nature have been shown in Table 1.  

 
Biosynthesis  

Quercetin is synthesized in plants through the phenylpropanoid pathway, phenylalanine 
the starting amino acid is converted to 4-coumaroyl-CoA through phenylalanine ammonia-lysate 
to cinnamate-4-hydroxylase (C4H) and 4-coumaroyl-CoA-ligase (4CL). A single molecule of 4-
coumaroyl-CoA and the three molecules of malonyl-CoA construct tetrahydroxy chalcone in the 
presence of 7,20-dihydroxy and 4-metho xyisoflavanol synthase enzyme. Tetrahydroxy chalcone 
in the presence of flavonoid 3′-hydroxylase converts to naringenin and eriodyctiol. Eriodyctiol is 

Table 1 showing the structure of Quercetin derivatives 
S.No Quercetin glycosides  

1 

 

 
 

Quercetin -3-O- glucoside 

 
 

Sage, mango 

2  

 

 
Quercetin -3-O-

rhamnosylglucoside 

 
Tea, spinach 

3  

 

 
Quercetin -7-O-glucoside 

 
Beans, pepper tree 

Quercetin methyl  ethers 
4 

 

 
Rhamnetin 

 
clove 

5 

 

 
Isorhamnetin 

 
Red onions 

Prenylated  and Sulphated Quercetin derivatives 
6 

 

 
Solophenol D 

 
Propolis 

7  

 

 
Quercetin 3,3,4,7 tetrasulfate 

 
Leaves of flaveria 

bidentis 
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hydroxylated and converted to quercetin using flavanol synthase (Winkel-Shirley 2001). 
Chemically quercetin can be synthesized by two methods, viz., Kostanecki’s synthesis and 
Robinson’s synthesis (Sharma, Kashyap et al. 2018). 
 

3. Isolation of Quercetin 
Isolation of compounds from plants is performed by using the silica-gel chromatographic 

separation technique. The detection and separation of phenolic components from complex 
mixtures such as fruits and plant extracts have been performed using various techniques. Normal 
phase and reversed-phase C18 silica gel (SiO2) are used for isolation of various polarity 
flavonoids such as low polar flavonoids to moderate polar flavonoids and high polar flavonoids. 
The normal phase is generally best suited for isolation of low to the moderate polarity of 
flavonoids whereas reversed-phase C18 silica gel (SiO2) for high polar flavonoids. The advanced 
chromatographic techniques to isolate flavonoids are High-Performance Liquid Chromatography 
(HPLC) a popular and affordable technique, High-Speed Counter-Current Chromatography 
(HSCCC) a speedy technique, Molecular Imprinting Technology (MIT), Droplet Counter-
Current Chromatography (DCCC) while the traditional techniques include Medium Pressure 
Liquid Chromatography (MPLC) a preparative column chromatography, Circular Liquid 
Chromatography (CLC) a type of chromatography, and Centrifugal  Preparative Thin Layer 
Chromatography (CPTLC). Nuclear Magnetic Resonance (NMR) spectroscopy techniques, Mass 
Spectrometry (MS) is analytical techniques that work on the principle of Mass to Charge ratio of 
ions in samples, Spectrophotometric Ultra-violet (UV) a type of absorption spectroscopy 
techniques, and Infrared (IR) techniques which work in the infrared spectrum of the 
electromagnetic spectrum of light, give spectroscopic spectra of flavonoids and hence to 
elucidate the structure and purity of flavonoids these techniques have been used.(Chávez-
González, Sepúlveda et al. 2020, Mottaghipisheh and Iriti 2020).This section details the isolation 
of flavanol “Quercetin” from various plant sources. 

From the ethyl acetate (EtOAc) extract of aerial parts of Halostachys caspica C. A. Mey. 
(Chenopodiaceae) quercetin was isolated for the first time by physicochemical and spectrometric 
analysis. The EtOAc extract was passed through a silica gel (SiO2) chromatography along with 
concentration gradients of  CHCl3-MeOH (from 1:0 to 1:1, v/v) as an eluent.  From the six 
fractions (A to  F) obtained fraction B  was then passed through silica gel (SiO2) column 
chromatography with a concentration gradient of petroleum ether-acetone (from 1:0 to 0:1, v/v) 
as an eluent, and four sub-fractions were collected. Sub-fraction B-2 (0.10 g) obtained with the 
eluent petroleum ether-acetone (1:1, v/v) was further purified on Sephadex LH-20 and reverse 
phase chromatography (RP-18) to obtain quercetin (10 mg) (Liu, Mou et al. 2010). Quercetin 
was isolated from the ethyl acetate leaf extract of Tibouchina semidecandra L. 
(Melastomataceae). The EtOAc extract was subjected to column chromatography either on silica 
gel or Sephadex LH-20 on using petroleum ether/EtOAc (90:10, 85:15, 80:20, 75:25, and 70:30) 
and eluted with the gradient solvent system of CH2Cl2-MeOH  (Sirat, Rezali et al. 2010).  Chen, 
Lin et al. (2010) isolated and purified quercetin from the extract of Lonicera japonica 
(Caprifoliaceae). 

The butanol extract of P. longifolia var. pendula (Annonaceae) were subjected to column 
chromatography over silica gel using a chloroform: methanol (10: 0 to 0: 10) gradient to obtain 
the number of fractions. Quercetin was purified by RP-18 column eluted with water: methanol 
(9: 1) solvent  (Sashidhara, Singh et al. 2011). Gao, Yu et al. (2011) have been successfully 
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purified the crude extract of Fructus caryophylli (Myrtaceae), for the purification they used a 
non-conventional technique, a high-speed counter-current chromatography (HSCCC), separation 
was carried out with two separation solutions, one was chosen n-hexane-ethyl acetate-methanol-
water with concentration ratio (5:8:6:13, v/v/v/v) and another separation solution was n-
hexane:ethyl acetate:methanol:water with concentration ratio  (5: 8: 9: 10, v/v/v/v) Quercetin 
was isolated and purified from fruits of Lycium ruthenicum Murr (Solanaceae) by using 
macroporous resin column, Sephadex LH-20 and by HPLC (Fa, Ji et al. 2012).  Quercetin was 
isolated from methanol extract of guava leaves by column chromatography, eluted with MeOH-
aqueous mixtures of different polarities (5 to 100% aqueous MeOH) (Nantitanon and Okonogi 
2012). Quercetin was isolated from ethanol extract (95%) of the fruits from Areca catechu 
(Arecaceae) by silica gel, RP-18, and Sephadex LH-20 column chromatographies. Chemical and 
spectroscopic methods were used for structure characterization (Yang, Wang et al. 2012). 
Quercetin was isolated from ethyl acetate extract of Polygonum perfoliatum (Polygonaceae) by 
silica gel chromatography, Sephadex LH-20, and semi-preparative HPLC (Cheng, Liu et al. 
2012). Cao and Li (2012) purified quercetin from the n-butanol extract of Centipeda minima 
(Asteraceae) by silica gel, reserved phase silica gel, and Sephadex LH-20 gel column 
chromatography. The ethyl acetate extract of Psidium guajava (Myrtaceae) was separated over a 
silica gel column eluted with CH2Cl2–MeOH (100:0-1:1 v/v) to yield four fractions A1-A4. 
Quercetin was obtained by eluting fraction A1 over a silica gel column with a solvent mixture of 
CH2Cl2–MeOH (50: 1 v/v) (Shu, Chou et al. 2012).  

Hong and Chen (2013) revealed a novel method to selectively extract and determine 
quercetin from the extract of Herba Lysimachiae (Primulaceae). Their work used MIP 
(molecularly imprinted polymer) as selective MSPD (matrix solid-phase dispersion) sorbent, the 
ratio of MIP to sample was 1:1, the dispersion time was 10 min, washing solvent was 2% 
aqueous methanol, and elution solvent was acetic acid–methanol (2:98, v/v).  

The EtOAc extract of Loropetalum chinense (Hamamelidaceae) (25 g) was subjected to 
CC (silica gel 200–300 mesh) with CHCl3/MeOH (100:2–8:2) solvent. Seven fractions were 
obtained by monitoring with TLC (F1-7). F5 (2.8 g) was repeatedly chromatographed over silica 
gel with CHCl3–MeOH from 95:5 to 90:10 and purified on Sephadex-LH-20, eluted with 
CHCl3–MeOH 1:1, and then on reverse phase chromatography (RP-18) eluted with CH3OH–
H2O (from 4:6 to 8:2) to afford quercetin (Zhang, Fan et al. 2013). 

The 70% EtOH extract of leaves of A. pavonina L (Fabaceae) was dissolved in water and 
then applied to the top of a polyamide 6S column chromatography eluted with MeOH-H2O 
mixture of decreasing polarities. Six main fractions (A -F) were obtained. The sixth fraction was 
subjected to Sephadex using MeOH-H2O (1:1) to yield quercetin (12 mg). Final purification was 
achieved by Sephadex LH20 column using MeOH as eluent (Mohammed, Abou Zeid et al. 
2014). Water-soluble fraction of the methanolic extract of Aconogonon molle (D. Don) H. Hara 
(Polygonaceae) was subjected on MCI gel CHP20P CC and eluted successively with water, 40%, 
60%, 80%, and 100% MeOH to give twenty fractions (1-20) based on their TLC patterns. 
Quercetin was isolated from fraction 16 (109 mg, 80% MeOH eluate) which was subjected to 
separation on Sephadex LH-20 CC (MeOH) (Joshi, Devkota et al. 2014).   

 Flavonol quercetin was isolated from ethyl acetate fraction of the methanol extract of 
flower petals of Rhododendron arboreum Smith (Ericaceae) by repeated Sephadex LH-20 
column chromatography with methanol. The sub-fractions were collected and monitored by 
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TLC (Silica gel GF254) using a solvent system, butanol-acetic acid-water (4:1:5), ethyl 
acetate-methanol-water (100:15:10), chloroform-acetic acid-water (10:9:1), and toluene-
ethyl acetate-formic acid (10:8:1). The quercetin was accumulated in fraction  F-4 (2.5 g), 
which was further chromatographed on Sephadex LH-20 column eluted with 75% 
methanol (Bhandari and Rajbhandari 2014). The fresh whole plants of Selaginella sinensis 
(Selaginellaceae) were solvent-solvent partitioned and finally, EtOAc layer was 
chromatographed on silica gel, eluting with a gradient system of CHCl3-MeOH (70:1 - 5: 1) to 
afford fractions 1-4.  Quercetin was obtained by column chromatography on silica gel (PE- 
EtOAc 5:1) from fraction 1 (Chen, Hao et al. 2014). 

The ethyl acetate extract of E. wallichii (Euphorbiaceae) was subjected to silica gel liquid 
chromatography using stepwise gradient elution CHCl3/MeOH at 100:0, 200:1, 100:1, 50:1, 
25:1, 10:1, 5:1, 2:1  and finally with MeOH to afford 17 pooled fractions A–Q according to TLC. 
Quercetin was obtained from Fraction M in CHCl3/Acetone (1:9) (Xu, Shen et al. 2015). 
Gouveia-Figueira and Castilho (2015)  identified and characterized quercetin from 100% ethanol 
and aqueous extracts of the leaves, flowers, and fruits from Rubus grandifolius Lowe (Rosaceae) 
by HPLC–DAD–ESI/MSn method. Quercetin was isolated from the hydroalcoholic extract of 
leaves of Euphorbia hirta (Euphorbiaceae). Ethyl acetate soluble part of extract was eluted 
gradient using chloroform, chloroform: ethyl acetate (50:50), ethyl acetate, ethyl acetate: 
methanol (90:10) and methanol to give a compound which showed a single spot on the TLC 
plate developed in toluene: ethyl acetate: formic acid (6:2:0.8) and sprayed with aluminium 
chloride reagent. Quercetin was further confirmed by using UV and FTIR spectroscopy (Tiwari, 
Mishra et al. 2015).  

Quercetin was isolated from ethanol leaf extract of Trigonella foenum-graecum 
(Leguminosae). The extract was chromatographed over silica gel column (100-200 mesh) using 
solvents of increasing polarity:100% hexane elution followed by chloroform, ethyl acetate and 
ethanol, and methanol in the ratio of 90:10, 80:20, 70:30, and 50:50 (Sambandam, Thiyagarajan 
et al. 2016). Karaman Ersoy, Tütem et al. (2016) isolated quercetin from hydrolyzed nettle 
extract using molecularly imprinted polymer. Their studies revealed that molecularly imprinted 
solid-phase extraction (MISPE) procedures can be applied for selective pre-concentration and 
purification of quercetin from synthetic mixtures of phenolic compounds and nettle extract.  

The methanolic extract of Lagerstroemia speciosa (Lythraceae) was subjected to an 
HPLC – DAD- MS system consisting of electrospray ionization. The mobile phase was 
composed of two solvents A and B, solvent A was water acidified with formic acid (pH = 3.0) 
and solvent B was methanol with 0.5 mL/min. flow rate and kept for 30 mins. Quercetin was 
characterized by Infrared Spectroscopy, NMR, and Mass (Saraswathi, Saravanan et al. 2017). 
Wang, Li et al. (2017)  showed that deep eutectic solvents (DES) DESs-based monolithic 
cartridges can be used for simple and efficient extraction and as a pre-concentration technique 
for the purification of bioactive compounds.  Quercetin was isolated by this method from Ginkgo 
biloba (Ginkgoaceae) extracts. Chromatography was performed on a C18 column at room 
temperature. The optimal mobile phase was methanol-water (6–4, v/v), and acetic acid 0.1% 
(v/v) added as a buffer.  

Quercetin has been isolated from Aesculus indica fruit extracts (Sapindaceae). The ethyl 
acetate fraction of the fruit extract was subjected to column chromatography and eluted with 
ethyl acetate and n-hexane mixtures [1:4, 1:3, 3:7, 7:13, 2:3, 9:11 1:1]. Isolation and purity of 
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Quercetin were determined by HPLC and the structure of the compound was elucidated by FTIR 
and NMR studies (Zahoor, Shafiq et al. 2018). Quercetin was isolated from ethyl acetate leaf 
extract of Azadirachta indica (Meliaceae) by utilizing RP-HPLC method by semi-preparative 
column Intersil ODS-3 C-18 (5 µm, 6 mm×250 mm), using mobile phase composition of 
acetonitrile: methanol: aqueous solution of 0.2% formic acid in a ratio of 60:10:30 (Prakash, 
Mahapatra et al. 2018). 
 Pan and Lü (2019) revealed an efficient method for the preparative separation of 
quercetin and other compounds from Gynostemma pentaphyllum (Cucurbitaceae) by high-speed 
counter-current chromatography (HSCCC) for the first time.  The n-hexane-ethyl acetate-
methanol-water with a solvent concentration ratio (4:5:4:5, v/v) makes a  two-phase solvent 
system that was used to purify quercetin by HSCCC technique. From their studies, it was 
revealed that from 164.7 mg of the crude extract, 90.5 mg quercetin at 99.23% purity was 
obtained. The structure was identified by Ultraviolet, Fourier transform infrared, ESI-MS 
(electrospray ionization mass spectrometry), 1H nuclear magnetic resonance (NMR), and 13C 
NMR spectra.  Quercetin was isolated from ethyl acetate leaf extract of Albizia lebbeck L 
(Fabaceae). Preparative TLC on silica gel GF254 pre-coated plates was used to purify the ethyl 
acetate layer with a solvent system comprising ethyl acetate: methanol: water (15:1.25:1). The 
separated bands were visualized under UV light (254nm), bands at Rf=0.5 were scraped off and 
eluted with acetone. The purified compound was analyzed by NMR (Jasiem, AL-Bazaz et al. 
2019). 

An efficient and green extraction method using natural deep eutectic solvents (NADESs)  
was developed for the extraction of quercetin from onion and broccoli by Dai and Row (2019). 
In this study, choline chloride and betaine-based natural deep eutectic solvents provided the 
highest extraction efficiency for the extraction of quercetin with ultrasonic-assisted solid-liquid 
method coupled with HPLC. Quercetin was isolated from the ethyl acetate extract of Cyperus 
esculentus rhizome (Cyperaceae). The extract was separated by repeatedly flash column 
chromatography on SiO2 eluting with a mixture of ethyl acetate and cyclohexanes (from 1:9 to 
8:2 vol ratio)(Vega-Morales, Mateos-Diaz et al. 2019). 
 Zahoor, Shah et al. (2020)  devise a method for large-scale production of quercetin 
from Rubus fruticosus (Ro Rosaceae) plant. The fruit ethyl acetate extract was loaded to 50 
optimized silica gel columns. The column was eluted with an n-hexane/ethyl acetate solvent 
system. RO membrane was replaced by NF membrane through which 95% recovery was 
achieved. Ersoy, Tütem et al. (2020) isolated quercetin from red onion peels by quercetin-
molecularly imprinted polymer (QC-MIP) in a molar ratio 1:4:20 of QC:4-vinyl pyridine: 
ethylene glycol di methacrylate by bulk polymerization. Molecularly imprinted solid-phase 
extraction (MISPE) procedures were applied for the selective pre-concentration and purification 
of quercetin from red onion peel methanolic extract with 58% recovery and from the extract 
hydrolyzate with 86% recovery. The results demonstrated that onion peel can easily and 
efficiently be converted to a valuable product quercetin, using QC-MIP as SPE (solid phase 
extraction) sorbent. 

The ethanol extract of Guiera senegalensis (Combretaceae) was partitioned with n-
hexane, chloroform, and n-butanol. Based on the bioactivity results, the n-butanol fraction was 
subjected to normal phase silica-gel (SiO2) column chromatography using chloroform: methanol 
elution with increasing polarity. Of the obtained eight fractions (BF1-BF8). Fraction BF2 was 
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subjected to column (Sephadex LH-20) elution with methanol: water (9:1 v/v), giving quercetin 
(Parvez, Al-Dosari et al. 2020). Pandiyan and Ilango (2020) reported on the identification, 
quantification, and isolation of quercetin in the leaves of Huberantha senjiana species smith 
(Annonaceae).  HPLC-DAD-ESI (+) with mobile phases of methanol: water (0.1% formic acid) 
in the ratio of 55:45 was used at a flow rate of 0.5 ml/min revealed the presence of Quercetin, in 
the ethyl acetate extract of the leaves. An isocratic reversed-phase (RP)-HPLC method for the 
quantification of quercetin was developed with RP C18 column using mobile phase [(H2O (0.1% 
formic acid, A); (MeOH: ACN, (40:15v/v), B), 40:60 (v/v)].  
Dried powdered aerial parts (1000 g) of Hypericum afrum Lam (Hypericaceae) were macerated 
at room temperature with EtOH–H2O (80:20, v/v) over 24 h, three times. The EtOAc fraction (7 
g) was passed through on a silica gel (SiO2) column and a CH2Cl2–MeOH solvent system was 
used to elute with increasing polarity to yield 10 subfractions (E1–10) according to their TLC 
pattern. The subfraction E-3 (115mg) was further chromatographed on the column of a Sephadex 
LH-20 with CH2Cl2–MeOH (1:1) as the eluent yielding quercetin (Larit, Elokely et al. 2021). 
 

4. Biological activity 
Quercetin (Qu) is a versatile flavanol with diverse properties and has been reported for 

several therapeutic activities by numerous researchers. Andres, Pevny et al. (2018) have detailed 
the safety aspects of the consumption of quercetin as a dietary supplement in humans. Several 
studies have documented the therapeutic activity of quercetin and its derivatives in 
cardiovascular diseases. Quercetin displays important heart-related benefits by reduction of 
adhesion molecules and other inflammatory markers, inhibiting LDL oxidation and endothelium-
independent vasodilator effects. (Patel, Mistry et al. 2018). Qu serves as one of the vital 
phytochemicals capable of delivering anti-atherosclerotic effects in atherosclerotic 
cardiovascular disease. Inhibition of   ROS (reactive oxygen species) by hindering NADPH  
(nicotinamide-adenine dinucleotide phosphate oxidase), stabilization of endothelial 
atherosclerotic plaque by downregulating matrix metalloproteinase-1 (MMP-1), preventing the 
formation of atherosclerotic plaques by upregulating nitric oxide synthetase and have been 
discovered as the biological targets of Qu (Deng, Li et al. 2020).  

The anticancer potential of Quercetin (Qu) is documented in numerous in-vivo and in-
vitro studies, involving several animal models and cell lines. The anticancer properties of Qu 
mainly occur through the modulation of phosphatidylinositol-3-kinase (P13K)/Akt (proteinase-
kinase B)/mTOR (mammalian target of rapamycin), MAPK (mitogen-activated protein 
kinase)/ERK1/2 (extracellular signal-regulated kinase 1/2), Wnt/catenin signaling pathways, 
vascular endothelial growth factor (VEGF)  and apoptosis (Almatroodi, Alsahli et al. 2021). 
Anti-cancer effects of quercetin in breast and prostate cancer have been validated through 
multiple in vitro studies and several in vivo studies. Recent studies have reported that Qu 
modulates several signal pathways to reduce the progression of breast cancer.  Qu exerts it 
anticancer against breast cancer are via antioxidant activity, inhibition of proliferation, 
metastasis, angiogenesis, inflammation, and induction of apoptosis (Ezzati, Yousefi et al. 2020).  
Qu exerts its anticancer effect on prostate cancer cells by stimulation of caspase families, 
dissociation of Bax from Bcl-xL, and inhibition of angiogenesis. EGFR/PI3K/Akt/ERK1/2, 
NFκB, Wnt, and AKT/mTOR/P70S6K are among pathways that are influenced by Qu in the 
prostate cancer cells. The anti-angiogenic effects of Qu and its impact on cancer stem cells 
suggest its appropriateness for the prevention of tumor metastasis (Ghafouri-Fard, Shabestari et 
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al. 2021). Evidence from preclinical studies has shown that quercetin exhibits hepatoprotective 
activity against various drugs and toxic agents (Pingili, Challa et al. 2020). The bone protecting 
effects of Qu has been reported in several in-vitro and in-vivo studies by several investigators.  

Qu was shown to inhibit receptor activator of nuclear factor-kappa B ligand-mediated 
osteoclastogenesis, osteoblast apoptosis, oxidative stress, and inflammatory response while 
promoting antioxidant expression, osteogenesis, angiogenesis, adipocyte, and osteoclast 
apoptosis. Regulation of Wnt, NF-kB, Nrf2, SMAD-dependent, intrinsic, and extrinsic apoptotic 
pathways could be the possible mechanism of action.  Qu was shown to exert its actions on the 
MAPK signaling pathway to resulting in both stimulatory and inhibitory effects on bone 
metabolism (Wong, Chin et al. 2020). The pharmacological effects of Qu in hypertension and 
pregnancy-induced hypertension have been reported by several in-vitro, in-vivo, and by clinical 
studies (Ożarowski, Mikołajczak et al. 2018).  

The role of quercetin as an antiviral agent against COVID-19 has been investigated 
recently.  Results obtained from computational methods on molecular docking, it is expected that 
quercetin could affect SARS‐CoV‐2 by interacting with  3-chymotrypsin-like protease 3 
(CLpro), papain-like protease (PLpro), and/or spike protein (S protein) (Derosa, Maffioli et al. 
2021). To improve the oral bioavailability of quercetin, Quercetin Phytosome® is 
phosphatidylcholine bound to quercetin, as a delivery form was tested on humans. It showed an 
increased bioavailability rate by about twenty-fold for total quercetin. Quercetin Phytosome® 
must be considered a possible candidate to treat COVID-19 (Di Pierro, Khan et al. 2020). 
Quercetin may be a novel therapeutic agent for COVID-19-induced acute kidney injury (AKI). 
Gu, Zhang et al. (2021) used network pharmacology and molecular docking method to 
investigate the mechanisms between quercetin and SARS-CoV-2 targets proteins.  The renal 
protective effects of quercetin on COVID-19-induced AKI may be associated with, inhibition of 
inflammatory response and cell apoptosis-related signaling pathways.  
 

5. Conclusion : 
Quercetin is one of the most prominent dietary phytochemicals with antioxidant 

properties present in fruits and vegetables. It also possesses proven health benefits and is now 
largely used as a nutritional supplement. This review summarizes valuable information about the 
isolation methods of quercetin from plant extracts belonging to various plant species and 
families, useful for researchers carrying out the phytochemical investigation. 
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Abstract:  
Thiazole Schiff base ligand was derived from the condensation of  thiazole and 2-hydroxy-5-chloro-3-nitro 

acetophenone. The Schiff bases behaved as charge bidentade ligand. The ligand was characterized by elemental analysis 
and spectral methods. The coordinating ability of the ligand is investigated by preparing its metal complexes with Cr(III), 
Mn(III) and Fe(III),) have been prepared and characterized by elemental analysis, conductance measurements, molecular 
weight determinations, spectral and thermal studies. The synthesized products are coloured solids, soluble in DMF, DMSO 
and THF.  
Keywords: Schiff base, Magnetic susceptibility, Thermal 
 

Introduction :  
Synthesis, characterization and antifungal activity of manganese (II) complex with Schiff Base derived 

from acetylacetone andl leucine1 synthesis, characterisation and various methods of Schiff base derived from 
sulphanilic acid and salicylaldehyde and Comparative study of Schiff base using various synthesis methods and 
their theoretical prediction of activities2 The newly synthesized Schiff bases, 2-acetylthiophene 
thiosemicarbazone and thiophene-2-aldehyde thiosemicarbazone and their metal complexes with Co(II), Cu(II), 
Zn(II) and Ni(II) complexes and Their Schiff bases metal complexes were tested for antibacterial activity3 
There is the combination of the azo group, the imidazole unit and the Schiff base fragment to studies the 
synthesis, characterization, and optical properties of four different Schiff bases ligands.  They are reported the 
possible use of such systems in biological applications for their antifungal properties and antioxidant activities4.  
Synthesis and structural diversity transition metal coordination complexes with diverse Schiff base ligands and 
macrocyclic systems5 The aim of present investigation is to synthesize various transition metal complexes of 
Schiff base derived from 2-hydroxy-5-chloro-3-nitro acetophenone and 2-amino-4-phenylthiazole 
 
Experimental :  

All the chemicals were of A.R. grade and used as received. 2-hydroxy-5-chloro-3-nitro acetophenone 
(HCNA) and 2-amino-4-phenylthiazole was prepared by known methods6-9. The solvents were purified by 
standard methods10. 
Synthesis of  2-amino-4-phenylthiazole;                                                                                             

The synthesis of  2-amino-4-phenylthiazole prepared by known method7-9. The product was filtered 
and crystallized from 70% ethanol, after several minutes the golden coloured product of 2-amino-4-
phenylthiazole was separated out. 
 Yield: 9g (75%); m.p.: 148-1500C    

COCH3
N

S NH2

I2
Refluxed

4H

Acetophenone

NH2 NH2C

S

2-amino-4-phenylthiazole  
  
  Synthesis of 2-hydroxy-5-chloro-3-nitroacetophenone 4-phenyl-2 imino thiazole  [HCNAT]: A solution 
of 4-phenyl-2 imino thiazole (0.02M) in 25ml of ethanol  was added to an ethanolic solution(25ml) of 2-
hydroxy-5-chloro-3-nitro acetophenone (0.02M) and the reaction mixture was refluxed on a water bath for 4h. 
After cooling a pale yellow coloured crystalline solid was separated out. It was filtered and washed with 
ethanol, crystallized from DMF and dried under reduced pressure at ambient temperature.  The purity of ligand 
was checked by elemental analysis and m.p. It was also characterized by IR and 1H NMR spectral studies. 
Yield:75%; m.p. 3050C 
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2-hydroxy-5-chloro-3-nitro acetophenone

N

S NH2

2-amino-4-phenyl thiazole

Refluxed

HCNAT

NO2
OH

COCH3Cl

NO2
OH

CCl

H3C

N

SN

 
Table1. Analytical data of the Ligands. 

Ligand Molecular 
Formula 

Formula 
Weight 

Color and 
nature 

Elemental Analysis 

C%  
found  
(Cal.) 

H%  
Found  
(Cal.) 

Cl%  
Found  
(Cal.) 

S%  
Found  
(Cal.) 

HCNAT C17H12N3O3SCl 373.06 Yellow 
Crystalline 

52.35 
(52.20) 

03.20 
(03.34) 

9.22 
(9.38) 

08.34 
(08.46) 

 
Preparation of complexes:  

All the metal complexes were prepared in a similar way by following method. To a hot solution of 
ligand HCNAT (0.02M) in 25ml of ethanol a suspension of respective metal salts was added drop wise with 
constant stirring. The reaction mixture was refluxed on a water bath for 3-5 h. The precipitated complexes were 
filtered, washed with ethanol followed by ether and dried over fused calcium chloride. Yield : 55-60%. The 
complexes are soluble in DMSO and DMF but insoluble in water and common organic solvents. The metal 
chloride content of complexes were analyzed by standard methods11,12 The 1H NMR spectra of ligand was 
recorded and obtained from RSIC Chandigarh. IR spectra of the compounds were recorded on Perkin Elmer 
842 spectrophotometer in the region 400-4000cm-1, Carbon, Hydrogen and Nitrogen analysis were carried out 
at RSIC, Punjab University, Chandigarh. The molar conductance of the complexes at 10-3 M dilution in DMF 
were determined using equiptronic digital conductivity meter EQ-660 with a cell constant  1.00 cm-1 at room 
temperature. The magnetic moment measurement were made on a Gouy balance at room temperature using 
[HgCo(SCN)4] as the calibrant. The thermogravimetric analysis were performed on laboratory set up apparatus 
in air atmosphere at 100 C min-1 heating rate. The molecular weights of the complexes were determined by 
Rast method. 
 

Table 2. Analytical data and molar conductance of the compounds. 
Ligand Formula 

weight       
g mole-1 

Colour Elemental Analysis 
Found 

(Calcd.) 

µeff 

 
B.
M 

M 

(Ω-1 

cm2 

mol-1) M% C% H% Cl% 
[CrL2(H2O)Cl] H2O 868.7 Green 5.42 44.98 2.56 11.18 3.6 17.6 

   (5.96) (45.29) (2.98) (11.19)   

[MnL2(OAc)] H2O 895.1 Brown 5.46 46.35 3.23 7.41 4.8 17.4 

   (5.80) (46.59) (3.42) (7.53)   

[FeL2(H2O)Cl] H2O 872.6 Black 6.12 44.85 3.22 11.46 5.4 21.2 

   (6.19) (45.10) (3.28) (11.72)   

 
Result and Disscution:  

The Schiff base HCNAT and its complexes have been characterized on the basis of  1H NMR, IR 
spectral data, elemental analysis, molar conductance, magnetic succeptibility measurements and 
thermogravimetric analysis data .  

All these values and analytical data is consistent with proposed molecular formula of ligand . All the 
compounds are coloured solid and stable in air. They are insoluble in water but soluble in coordinating solvents 
like DMF and DMSO. The molar conductance values in DMF(10-3 M) solution at room temperature (Table2 ) 
shows all the complexes are non electrolytes.   

The 1H NMR  spectra of ligand shows signals at δ 12.14,(1H, s phenolic OH), δ 7.56, 7.54,  7.53 and 

7.52 (4H, m, phenyl)  δ 6.81,6.80, and 6.78 (3H, s, Phenyl), 6.68 (1H,s, thiophene), and 2.56 (3H, s, methyl) 

11,13-15.  
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IR spectra of ligand and metal complexes shows (C=N) peaks at 1622 cm-1 and absence of  C=O peak 
at around 1700 – 1750 cm-1 indicates the Schiff base formation16-19. 
 
Table 3. IR spectra of ligand and metal complexes 
Compound (O H) hydrogen 

bonded 
(C=N) 
imine 

(C O) 
phenolic 

(M O) (M N) (C S) 

HCNAT (LH) 3119 1622 1514 -- -- 1126 

[CrL2(H2O)Cl] H2O -- 1595 1500 478 406 1118 

[MnL2(OAc)] 
2H2O 

-- 1567 1462 498 418 1095 

[FeL2(H2O)Cl] H2O -- 1605 1505 513 436 1085 

 
Table  4.   Thermal decomposition data of  HCNAT and  its complexes. 

Compounds Half 
Decompo-sition 
Tempera-ture 

(oC) 

Activation Energy 
(kJ mole-1) 

Frequency 
Factor 

Z 
(sec-1) 

Entropy 
Change 

-∆S 
(J mol-1  
K-1) 

Free Energy 
Change 

∆F 
(kJ mol-1) 

B* H-M** F-C*** 

HCNAT (LH) 260.46 3.22 5.47 4.31 87.28 211.42 118.65 

[CrL2 (H2O)Cl] H2O 550.32 9.78 12.92 12.92 259.78 208.14 183.62 

[MnL2 (OAc)] 2H2O 710.34 11.15 18.54 11.16 222.34 208.83 217.88 

[FeL2 (H2O)Cl] H2O 429.25 3.78 9.48 8.40 169.78 208.34 156.57 

        
Thermogravimetric studies : Thermogravimetric study indicates all the complexes are stable up to 60-700C. All 
the complexes  shows half decomposition temperature(Table 4). The Thermal activation energy was calculated 
by Freeman-Carroll,20 Horowitz-metzger21 and Broido22 method. 
 
Conclusions 

In conclusion, we have synthesized new ligand 2-hydroxy-5-chloro-3-nitro acetophenone 4-phenyl-2 
imino thiazole and their metal complexes. Ligand was found to bind the metal ion  monobasic (ON)  bidentate 
manner. Conclusion of thermal decomposition temperature and activation energy of  synthesized Schiff base 
metal complexes  
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The purpose of the present study was to find out the maturity level among the inter college level high and low performing Kabaddi players. 
The researcher hypothesized that there may not be significant difference with regard to maturity level amnong the inter college level high 

and low performing Kabaddi Players. For this study Two Hundred n = 200) male inter college level Kabaddi players aged between 18 and 
25 years were selected. Differences between the groups were assessed using the Student's (-test for dependent data. A fter data collection, 
the data were statistically analyzed. In order to test the hypothesis, the level of significance was set at 0.5 level of confidence which was 

considered adequate and reliable for the purpose of the study. 

Maturity is simply the process of children growing and 
obtaining adult stature. All humans experience maturation 
differentdly, but we notice the greatest change after puberty. 
Females tend to mature sooner than boys, but post-pubertal 
boys will experience greater increases in strength and 
power due to testosterone and other androgen hormones. 
An appropriate strength and conditioning programmer will 

increase the motor skills, coordination, strength, and power in 
children and adolescents. Adolescents may be prone to overuse 
injuries during periods of rapid growth in height and mass. 
Maturation should be measured in youth athletes to properly 
monitor their growth and wel-being as athletes. Maturation is 
quite simply the process of becoming mature. To understand 
maturation properly, we must realize that each child differs at 
the timing and tempo of this process. Timing refers to when" 
maturation begins, while tempo refers to the "Rate" at which it 
progresses. We typically discusS maturation as the process from 
early childhood to adolescence and then to full adult stature. 
Childhood is generally regarded as the time until which one 
reaches adolescence. The start of adolescence begins with the 
onset of puberty where hormonal and physical changes begin 

to occur., Initially, rapid changes begin to occur with increases 
in height, weight, stature, and the development of secondary 
sex characteristics. Up until puberty, there are few performance 
differences between genders. The adolescent stage usually 
begins sooner in girls (8-19 years) than in boys (10-22 years), 
but up until puberty, there are few performance differences 
between genders. However, significant changes begin to 
emerge between genders after puberty due to circulating 
androgens (testosterone). Testosterone causes boys to develop 
larger arm girth and larger shoulder breadth in comparison to 
girls, while increases in hip breadth are alike. Similarly, during 
this rapid growth spurt boys will have greater fat-free mass 
than girls and a smaller increase of body fat. 

MATURITY AFFECT PERFORMANCE 

Maturation plays a significant role in notor skill development. 
strength, power, and even has implications on injury risk in 
young athletes. Understanding maturation and how it impacts 
youth performance is of great benefit to coaches and parents. 
Research indicates that childhood is an ideal and opportunistic 
time in which to maximize motor skill proficiency. This is 
due to the natural and accelerative rate at which the brain and 
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central nervous system mature in the child. Therefore, this vital time frame should be utilized by introducing children to a broad array of foundational movements, as well as exposing them to a variety of stimuli. If such foundational movements are developed before adolescence, it is believed that the athlete will be better- equipped when faced with more complex motor skills during a later developmental stage. As athletes reach adolescence and adulthood, they are Jess 
sensitive to developing new motor pathways, which therefore makes it more difficult to teach certain movement skills. As a result, youth athletic development programmers should 
be thoughtfully designed and carefully delivered in order 
ensure the programer has maximal effect. Moreover, young 
athletes should be exposed to range different stimuli; however, 
this must not be delivered in a random or poorly thought-out 
format. Instead, the goal and focus of training sessions should 
be to develop gross athletic motor skill competencies through 
a challenging and playful environment. 

STATEMENT OF THE PROBLEM 

The purpose of the study was to compare Maturity level among 
the Inter College Level high and low performing Kabaddi 
players 

SELECTION OF SUBJECTS 

Two hundred (n = 200) male Inter College Level Kabaddi 
players aged between 18 and 25 years were selected for this 

study. The purposive sampling technique was used to attain 
the objectives of the study. All the subjects, after having 
been informed about the objective and protocol of the study. 
gave their consent and volunteered to participate in this 

study. They were further divided into two groups N = 200 
cach (i.e. NI = 100; High Performance and N2 = 100; Low 
Performance). A-High performance B-Low performance 

SELECTION OF VARIABLES 

A feasibility analysis as to which of the variables could be 
taken up for the investigation, keeping in view the availability 
of tools, adequacy to the subjects, and the legitimate time that 
could be devoted for tests and to keep the entire study unitary 
and integrated was made in consultation with experts. With the 

above criteria's in mind, the psychological variable, namely, 
*Maturity level " was taken up for the present study: Semantic 
Differential Maturity Instrument (Carothers et al., 2000): 
Semantic Differential Maturity level Instrument developed by 
(Carothers et al., 2000) was used to assess the differences among 
Inter College Level high and low performing Kabaddi players. 
In total there are 34 items in semantic differential Maturity 

instrument. Before administering all the items were arranged in 
random order. It was rated on 7 point scale. The subject has to 

place a tick mark in one of the seven alternatives to his best of 
honesty and sincerity. Eighteen out of thirty-four items which are 
marked must be reversed coded before analyzing the data. After 
administration, submission of scores was done for each of five 
dimensions ofthe instrument and also a single score ofthe overall 
instrument was calculated by summing each score indicating 
subject's maturity. Thc instrument identifies those individuals 
who were high on five non-cognitive traits of personality which 
indicates competence in personal and interpersonal skills. 

COLLECTION OF DATA 

The survey method through the technique ofquestionnaire had 
been adopted to collect the relevant data for this study. A group 
of two hundred (n = 200) male Inter College Level Kabaddi 
players aged 18-25 years, who participated in Kabaddi 
Inter College Level tournament for the session 2018-2019 
volunteered to participate in this study. The purposive sampling 
technique was used to attain the objectives of the study 

ADMINISTRATION OF 

QUESTIONNAIRE 

The questionnaire is an information fom that attempts to 
elicit data from the selected respondents. The final draft of 
questionnaire was administered to all the respondents. 

STATISTICAL PROCEDURE USED 

The between-group differences were assessed using the 
Student's (-test for dependent data. The level of significance 
was set at 0.0.5 

ANALYSIS OF DATA 

The statistical analysis of the data was collected on two hundred 
subjects (n = 200). The subjects were further divided into two 
groups n = 100 each (i.e. NI = 100; high performance and 
N2 = 100; low performance). To find out the between-group 
differences and the difference of Maturityy Level between the 
Inter College level high and low performing Kabaddi players 
the following statistical techniques were employed. The level 
of P< 0.05 was considered statistically significant. Student's 
-test for independent data 

FINDINGS 

Findings of this study were made in sequence of all the variables 
namely Maturity, For each of the chosen variable, the results 
pertaining to significant difference. if any, betwecn the lnter 
College Level high and low performing Kabaddi players are 
presented in following. 
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Table 1: Mean values (±SD), standard error 
of the mean and test statistict of nmaturity in 
high-performance group (n=100) and low-performance 
group (n=100) 

Sample size 
Arithmetic mean 

950% CI for the mean 

Variance 

Standard deviation 

Standard eror of the 
mean 

Mean difference 
Standard deviation 

95% CI 

Test statistic t 

Degrees of 
Freedom (DF) 

80 

70 

Pawar and Singh: Maturity level among the inter collec level high and low performing Kabaddi players 

60 

50 

40 

30 

20 

10 

0 

High performance Low performance 
I00 100 

68200 64.7250 

62.0001-674499 66.81S3to 695847 

Mean 

S8.6824 

76604 

0.6993 

Two-tailed 
probability 
Significant at 0.05 level of significance. Tab t (.05) (1 19)=l.645 

Table 1 indicates that the mean of high performance and 

low performance group was 68.20 and 64.72, respectively, 

whereas the standard deviation (SD) of high performance 

and low-performance group was 7.66 and 15.07, respectively. 

The computed value of t (-2.339) between high performance 

and low performance group in maturity was greater than the 

tabulated t (0.05) (119) (=1.645). Thus it may be concluded 

that the Maturity found to be statistically significant. As per the 

study the above remark can be given at 95% probability level. 

The graphical representation of responses has been exhibited in 

SD 

227.2599 

high performance 

150751 

low performance 

SEM 

1.3762 

16.2754 

6.4169 to 0.5331 

3.4750 

2.339 

119 

P-0.210 

(-value 

Hypotheses 
It was hy pothesized that there may not be significant 
difference with regard to Maturity Lcvel among the 
Inter College level high and low performing Kabaddi. 
The subËcct has to place a tick mark in one of the seven 
alternatives to his best of honesty and sincerity. Eighteen 
out of thirty-four items that are marked must be reversed 
coded beforc analy zing the data. A fter administration, 
submission of scores were done for the instrument and also 

a single score of the overall instrument was calculated by 

Summing cach score indicating subject's maturity level 
players. 

The mean of high performance and low-performance group 

was 68.20 and 64.72, respectively, whereas the standard 
deviation (SD) of high performance and low-performance 

group was 7.66 and 15.07, respectively. The computed 
value of t (-2.339) between high performance and low 
performance group in maturity was greater than the 

tabulated t (.05) (119) (=1.645). This means that the null 

hypothesis is rejected. Thus, it may be concluded that the 

maturity found to be statistically significant. As per the 

study the above remark can be given at 95% probability 
level. 

CONCLUSIONS 

In the light of the findings of the present study the tollowing 
recommendations can be made for further studies: 

RECOMMENDATIONS 

1. Physical education teachers and coaches can use the result 

of this study as an aid in screening, identification, and 

selection of players in team games. 

2. 

2. In the training program for individual and team games, 

emphasis must be laid on the improvement of those 

psychological dimensions, which have been found to be 
significantly related to performance. 

4 

REFERENCES 

Baker PT. Human biological variation as an adaptive response 

to the environment. Eugen Q 1966;13:8I-91. 
Balson P. Evaluation of Physical Performance. Oxford: Football 
B Emblem, Blackwcll Science; 1994. p. 102-23 

3. Bungsbo J. Fitness training in football a scientiic approach. 
Bagsvaerd: HO and Storm; 1994. 
Malina RM, Cumming SP, Kontos AP, Eisenmann JC, Ribeiro B, 

Aroso J. Maturity-1ssociated variation in sport-specific skills 

of youth football players aged l3-15 years. J Sports Sci 
2005:23:5 |5-22. 

180 



Aayushi International Interdisciplinary Research Journal (ISSN 2349-638x) Impact Factor 7.331 

Peer Reviewed Journal   Email: - aiirjpramod@gmail.com     www.aiirjournal.com 
April  
2022 

 

Special Issue No.109 Theme :- Recent Innovations in Science and Technology (RIST-2022)  

455 
 

Study of Water Quality Parameters of Pimpalkhuti Dam in TalukaRalegaon, District-Yavatmal 
 

S. V. Jadhav1 and P. R. Jagnit2 

Department of  Chemistry, Indira Gandhi KalaMahavidyalaya,Ralegaon (M.S.) 
Department of  Chemistry, Indira Gandhi Kala Mahavidyalaya, Ralegaon (M.S.) 

 
Abstract: 

Water resources are essential and equally important for natural eco system and human development. All eco 
system on earth depends on the water. Fresh water is finite, critical, renewable, vulnerable the resource on the earth plays 
as important role in living environment without its life is impossible. Thepresent study is focus on the determination of 
Physico- chemical parameter such as hardness, chlorides, alkalinity, DO, BOD, COD, temperature, pH, TDS, phosphate, 
and sulphate of water sample. Where analyzed for periods of twelve months from 1stFebruary 2021 to 31stJanuary 2022. 
All parameter where within the permissible limits. The result indicates that the corresponding dam is non-polluted and can 
be used for irrigation, fishculture, and domestic purpose.   
Keywords: Physico- chemical parameters, permissible limits, living environment. 
 
Introduction:  

Water is most indispensable requirements for all living organism. Unsafe drinking water is one of the 
main concerns in developing countries. In order to deal with this problem, physico- chemical parameters were 
determined in order to identify the contamination problems and suggest appropriate solution. The good quality 
of water is essential for living organism. The quality of water can be assessed by studying its physical and 
chemical characteristic. Because of vast population[1] highly used fertilizers[2], pesticides, insecticides, and 
negligence of human being [3], the quality of water is being deteriorated day by day. Regarding the quality of 
drinking water, microbiological contamination is primary concern of developing countries[4]. In addition, 
inorganic contaminants[5], concerning both health and aesthetic aspect can be present in the water. Fluoride and 
arsenic are a great health problem worldwide [6,7].The natural aquatic resources are causing heavy and varied 
pollution in aquatic environment leading to water quality and depletion of aquatic Biota. It is there for necessary 
that the quality of drinking water should be checked at regular time interval because due to use of contaminated 
drinking water. In present study includes the analysis of water quality in terms of physico- chemical parameters 
of Pimpalkhutidam talukaralegaon district,Yavatmal (Maharashtra). The dam water is basically used for 
Domestic, Agriculture purpose, Fisheries activity and Various Animal water drinking purpose. In Yavatmal 
region still now several researchers have done study on physicochemical parameters of various water resources 
[8, 9, 10]. 
 
Materials and Methods:  

Surface water sample were collected from pimpalkhutidam. Water sample from all site were collected 
in sterile glass bottles in the morning Hours between 9 to 11 am, regularly for every month, brought to the 
laboratory, processed within 1-3 hrs for the estimation of various physico- chemical parameters like water 
temperature, pH, and Total Dissolved Solids were recorded at the time of sample collection by using 
Thermometer, pocket Digital pH meter and pocket Digital TDS meter. Transparency was measured with the 
help of Secchi Disc. While other parameters such as DO, Free CO2, Hardness, Chlorides, Alkanity, Phosphate 
and Nitrate were estimated in the laboratory.   
 
Result and Discussion: The monthly variation in physico-chemical parameters are represented in following 
table 

Months Temperature 0C TDS pH Turbidity NTU Total Hardness mg/l 

January 24 722 7.8 9.40 81.0 

February 24.5 701 8.1 11.90 90.5 

March 27 648 8.3 11.93 160 

April 27 645 8.3 11.92 160 

May 27.5 652 8.4 11.02 157 

June 25 958 8.0 10.5 150 

July 25.5 965 7.3 1.35 73 
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August 25 961 7.2 2.3 84 

September 25.5 940 7.1 2.2 100 

October 24.5 810 7.2 0.5 67 

November 23.5 760 7.5 1.45 106 

December 23.5 743 7.6 1.90 83 

 
Table No. 2 

Months DO Free Co2 

mg/l 

Chloride Alkalinity Transparency 
Cm 

January 8.90 0.0 42.32 118.25 14.3 

February 9.10 0.0 33.08 122.50 6.9 

March 12.32 0.0 42.06 182.50 6.8 

April 15.5 0.0 55.08 160.25 6.6 

May 15.4 3.5 55.59 205 6.7 

June 12.08 7.6 41.18 169.0 9.4 

July 10.02 8.4 43.32 153.25 60.1 

August 9.08 7.3 48.59 191.0 61.4 

September 9.15 21.0 37.12 192.0 57.2 

October 7.96 15.7 41.09 173.25 92.0 

November 6.55 25.3 43.57 150.50 92.4 

December 6.40 25.3 47.61 141.25 66.25 

 
Water Temperature:   

Water temperature can exert great control over aquatic communities. Temperature of water may not be 
as important in pure water, but in polluted water, temperature can have profound effects on dissolved oxygen 
(DO) and biological oxygen demand (BOD). The fluctuation in dam water temperature usually depends on the 
season and sampling time. In this present study of the water temperature ranges from 23.5 0C to 27.50C. The 
maximum (27.5 0C) temperature was recorded in the month of May (summer) and minimum (23.5 0C) in the 
month of December (winter). It shows that higher temperature in summer and relatively lowers in winter. 
Similar study has done at Kapileshwar Dam AshtiDist- Wardha [11], observed that water temperature was high 
during summer season due to low water level, and clear atmosphere. 
Total Dissolved Solid (TDS): The TDS in water consist of inorganic salts of calcium, magnesium, sodium etc. 
Small amount of organic matter and dissolved material present in the water. In this study TDS fluctuate from 
645 ppm to 965 ppm. The maximum value of TDS was found to be 965 ppm in the month of July. It is due to 
heavy rainfall in rainy season and the minimum value of TDS 645 ppm was recorded in the month of April. 
Similar result reported by IoryueIjah Silas et al [12] 
pH:The  pH is an indicator of the existence of biological life. The pH of dam water was found to alkaline 
character throughout the study period. Were most of the water samples collected in different months of the year, 
tested in the present study were found to be in permissible range of pH value recommended by several health 
and pollution control organization eg. WHO, (the permissible value of pH is 6.5 to 8.5). The maximum pH 
value (8.4) was recorded in the month of May (summer season) and minimum pH value (7.1) was recorded in 
the month of September. pH of water directly affect the biochemical and chemical reaction as well as pH of 
water is increased by reducing the percentage of Co2and biocarbonate which is happened due to photosynthetic 
activities. Apart from above some other factors such as air and temperature bring about changes the pH of 
water. K. Bheemappa et al [13] reported that the maximum value of pH was found in pre- monsoon season. 
Turbidity: Turbidity may be due to the organic or inorganic constituents. The turbidity of water fluctuates from 
0.5 NTU to 11.93 NTU during the year.  The maximum values (11.93 NTU) was recorded in month of March 
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(summer) it is mainly due to the decrease in the water level and suspended particulate matter and minimum 
value of turbidity (0.5 NTU) was founded in the month of October.  
Total Hardness: The amount of dissolved salts of calcium and magnesium in the water is generally known as 
hardness of water. Hardness of water is an important consideration to determining the suitability of water for 
industrial and domestic uses. The value of the hardness fluctuates from 67 mg/l to 160 mg/l. the maximum 
value (160 mg/l) was recorded in the month of March to April (summer) and minimum value (67 mg/l) in the 
month of October. Similar result were reported by H. V. Vyas and V. A. Sawant [14] 
Dissolve oxygen (DO):Thedissolved oxygen content is essential for aquatic life. Its deficiency directly affects 
the ecosystem of dam or river low dissolved oxygen (less than 2 mg/l) would indicate poor water quality. The 
value of DO is generally average from 6.40 mg/l to 15.5 mg/l.  
The maximum values of DO (15.5 mg/l) was recorded in month of April (summer) and minimum values of DO 
(6.40 mg/l) was recorded in month of December (winter). 
Free CO2: The value of free CO2 ranges from 0.0 mg/l to 25.3 mg/l. The maximum value (25.3 mg/l) was 
found in the month of November to December (winter) and minimum value (0.0 mg/l) was found in the month 
of January to April.  
Chloride: The value of chloride ranges from 33.08 mg/l to 55.59 mg/l. The maximum value (55.59 mg/l) was 
found to be in the month of May (summer) and the minimum value (33.08 mg/l) in the month of February. 
Alkalinity:Due to increase in the percentage of bicarbonates in the month of March to May (summer) alkalinity 
was found to be maximum. Total alkalinity ranges from 118.25 mg/l to 205 mg/l. The highest value of 
alkalinity (205 mg/l) was recorded in the month of May (summer) and lowest value of alkalinity (118.25 mg/l) 
in the month of January (winter).  
Transparency: Transparency of water fluctuates from 6.6 cm to 92.4 cm. The maximum water transparency 
92.4 cm was recorded in the month of November (winter) and minimum 6.6 cm in the month of April 
(summer).Similar result were reported by Rachel M. Pilla et al [15] 
 
Conclusion:  
 The thermal decomposition of the complexes is not simple and involves different stage decomposition. 
It is assumed that dehydration of the complexes containing water occurs within an active reaction interface. The 
compensation effect of thermal decomposition of the complexes indicating the change of sample mass on the 
estimated values of activation energy. The structural changes of all complexes have marked effect on the 
sensitivity and sensitivity varies with organisms. 
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Abstract: The purpose of this paper is to discuss creative ways to include ICT into the teaching and 

learning process. ICT facilitates understanding of complex processes through simulations, which again 

contribute to a realistic learning environment. ICT may thus serve as a facilitator of higher order thinking 

and active learning. Information and communication technology integration may energise both educators 

and pupils. By offering curricular support in challenging topic areas, this can aid in improving and 

developing the quality of education. Students enjoy studying and the independent inquiry that provides 

innovative and proper usage of ICT helps them adopt ICT because teachers create engaging and 

meaningful learning experiences for their students. Through the efficient use of this technology in the 

classroom, students and teachers can practise various ICT skills and gain knowledge of its advantages. ICT 

can be used to enhance the learning and teaching process. This novel strategy may be adapted to meet the 

teaching requirements of the students in a classroom setting. It is a fact that the only option available to 

instructors is to use technology as an integrated tool in the classroom. As a result, a teacher might be 

referred to as a "Teaching Technician" as the pupils are not solely dependent on their teachers. 

 

Keywords: ICT, Teaching 

 

I. INTRODUCTION 

Teaching and learning specific skills are included in education, as well as something less concrete but more profound: 

the transmission of information, sound judgement, and mature wisdom. The transmission of culture from generation to 

generation is one of education's core components. Education is the process of encouraging a person to realise their own 

potential and abilities. It is a pedagogical application, which is a collection of theoretical and practical study pertaining 

to teaching, learning, and the environment is deteriorating, the globe is becoming more interconnected, and technology 

is constantly changing how we interact with information. We must reconsider what we learn, but much more crucially, 

how and where we learn it in light of shifting global realities. For the twenty-first century, we require education. 
 

1.1 Definition of ICT 

Information and communication technology (ICT) refers to a category of technology used in the form of tools, 

equipment, and application support that aids in the accurate and efficient collection, storage, retrieval, use, 

transmission, manipulation, and dissemination of information for the purpose of enhancing user knowledge and 

improving communication, decision-making, and problem-solving skills. 
 

1.2 Technology's Importance in the Teaching and Learning Process 

By accommodating the various learning styles that students have, technology has made learning easier for them. Before 

the introduction of technology in the classroom, teachers had to spend numerous evenings planning lessons, practising 

their 3D-graphics skills on students, and then repeating the lesson's main ideas to the class. The teacher's use of 

technology in the classroom helps close the "generation gap" between him or her and the students by giving them the 

impression that they are keeping up with the times and that their teacher is adequately preparing them for 21st-century 

abilities. 
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1.3 Dimensions of Technology-based Learning and Teaching Strategies 

Teachers now conduct their lessons in the classroom using technological media. Every teacher should use various forms 

of educational technology into their lesson plans. 

 Electronic learning: The student and the learning process should be the main emphasis of electronic learning. 

E-learning entails more than just the presentation and delivery of the contents via the internet. It is also 

referred to as online education. 

 Ubiquities Learning: This term refers to "learning everywhere." It delivers on the promise of "anytime, 

anywhere, and any context" made by e-learning. 

 Virtual learning: All educational activities that take place in non-contiguous environments where students 

and teachers are segregated are referred to as virtual learning. 

 

1.4 ICT's advantage over conventional pedagogy 

 Teachers can give students the contextual signals they need to understand new topics by introducing pictures 

or videos into the session. 

 The essential link or scaffold between common language and more challenging academic language can be 

provided by visual information. 

 Electrically generated resources are superior to textbooks and other static sources of information because they 

may be enhanced by user feedback or by allowing users to directly alter them. 

 Students can use technology to demonstrate what they have learned in various assessments of their 

development. 

 

1.5 ICT Benefits for Teaching and Learning 

The use of ICT in the teaching and learning process has a huge number of advantages, which are outlined in the 

following way 

 Increases productivity in both teaching and learning. 

 It improves motivation. 

 Creates space for personality growth. 

 Students' active involvement 

 Self-directed education. 

 Multisensory learning environment. 

 A very adaptable and abundant informational medium for kids. 

 

Teachers have the following duties regarding the use of ICT in the teaching and learning process 

 To be aware of the internet resources that are accessible to facilitate teaching and learning. 

 Develop exercises that are appropriate for each student group and choose resources based on their content to 

create possibilities for improving both language and digital abilities. 

 It's important to keep track of the abilities needed to survive in the digital age, such as reading and writing 

digital text as well as conversing and publishing online. 

 Digital literacy is implemented effortlessly and comprehensively. 

 

Effects of ICT use in the teaching and learning process 

Teachers may plan and prepare lessons more effectively and quickly when they use ICT effectively. Teachers develop 

their facilitation skills. It encourages an integrative approach. The teaching and learning industry becomes more 

focused on results. Assist the teachers in directing the needs and exploration of the students during the learning process. 

 

ICT use restrictions in the teaching and learning process 

The school does not have ICT facilities. Teachers, institution leaders, and other educational authorities exhibit a 

pervasive ignorance of the use, applications, and advantages. Teachers are afraid of losing control of the teaching and 
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learning processes, which causes them anxiety. Teachers do not wish to move to new methodologies or switch over to 

them. Many students oppose changing their position from the passive to the active independent research and knowledge 

discovery 

 

II. CONCLUSION 

As a result, we may conclude that ICT use has enormous potential for training pupils to handle a variety of tasks and 

responsibilities. In the context of today's educational system, there is transition, transportation, and revolution. 

Therefore, teachers must understand that if they want their pupils to reach a high level of proficiency, they will have to 

accept technology as an integral tool in the classroom. 
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National Education Policy 2020: Impact on the Library 
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Indira Gandhi Kala Mahavidyalaya, Ralegaon 

---------------------------------------------------------------------------------------------------------------
- 
Abstract 
 

Education is an effective tool for social change. Education is an important tool for 

bringing about positive change in society. The skills possessed or acquired by man must be 

enhanced through education. For that purpose, a training program is designed to create 

professional skills based on the interests and needs of the people while deciding the policies 

during the educational planning. The cornerstone for enabling people to reach their full 

potential, creating a fair and just society, and advancing national development is education.  

In this background, the role of libraries in the formation of society becomes very important. 

A creative citizen can be educated if children develop interest in reading in their school years. 

For this it is necessary to establish a library in the society. Libraries should be developed in 

their entirety, not simply when they are first established. This dissertation examines the 

function of libraries and librarians in light of the new education strategy 2020. 

 

Keywords : National Education Policy 2020, Higher Education Librarian, Library Higher 

Education Librarian, Library. 

---------------------------------------------------------------------------------------------------------------
- 
Introduction 
 

The needs of society are changing with time. Similarly, the circles of science and 

technology are widening day by day; because of this reason it is necessary to add new aspects 

to the education system as well. For this reason, the policies of various committees and 

commissions have been included in the education stream so far. 

Hence formal education is gaining momentum in an innovative and expected direction. These 

include Tarachand Committee 1948, Radhakrishnan Commission 1948, Mudaliar 

Commission 1952, Kothari Commission 1964-66, National Education Policy 1968, Prof. D. 
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P. Chattopadhyay Commission 1983 National Education Policy 1986 Acharya Ramamurthy 

Committee 1990, Janardhan Reddy Committee 1992, Yashpal Committee 1993.  

Also includes Primary Education Curriculum- 2004 National Curriculum Plan- 2005 and 

National Education Policy 2020. Providing basic quality education to all is important for 

India's sustained progress and global leadership in the areas of economic development, social 

justice, equality, scientific progress, national integration and cultural preservation. Universal 

education of high quality is the best way forward to fully utilize the rich image and resources 

of our country for the benefit of the individual, society, country and the world. India will have 

the most young in the next ten years, and they will all be of high quality. The capacity of a 

nation to offer educational opportunities determines its future. 

National Education Policy 2020 As India emerges as a developed sovereign nation in our 

country after 34 years the education policy has been formulated. Earlier in the year 1968, the 

Indira Gandhi government introduced the first education policy which was based on the 

recommendations of the Kothari Commission of 1964. In which 10+2+3 educational system 

was adopted, with mother tongue as first language, national language as second language and 

English as third language as the third language.  In 1986, the Rajiv Gandhi government 

introduced the second education policy. It laid special emphasis on equalizing education and 

eliminating inequality for the Indian women Scheduled Caste community. But the percentage 

of education in the country has increased but in terms of quality, the mark has stood.  

The percentage of those who have higher education has not reached 50 percent. The National 

Education Policy 2020 was announced after accepting the report of the Kasturirangan 

Committee for the last five years regarding education in our country. The National Education 

Policy 2020 has considered pre-primary education, women's vocational education, disparity 

in education. The contours of education have changed. This policy will be applicable from 

Anganwadi to higher education. 10th and 12th board will lose importance by creating a new 

formula of education like 5+3+3+4. 

 

National Education Policy 2020 Important Issues  
1. Making India a Global Knowledge Superpower - New National Education Policy 2020 

is the ultimate goal.  

2. Ministry of Human Resource Development was renamed as Ministry of Education. 
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3. This is the third major change in the education system in India after 1947. Earlier in 

1968 and 1986, the geological system was improved.  

4. Innovation by increasing investment in school education Implement basic literacy and 

technology acquisition for every student build capacity to.  

5. School education Intellectual development based on 5+3+3+4 structure for and 

6. A curriculum and pedagogy structure has been developed based on the principles of 

study. A National Research Foundation will be established for the rapid dissemination 

of innovative ideas across the country to preserve the preservation, growth and vitality 

of all Indian languages. A National Education Commission will be established under 

the chairmanship of the Prime Minister. This commission will be the custodian of 

educational vision in India, 

 
Higher Education : 
 

A "Higher Education Commission of India" (HECI) will be constituted for all higher 
education except medical and legal education. It will have four separate departments as 
follows: will be 

1. National Higher Education Regulatory Council (NHERC) 

2. General Academic Council (GEC)  

3. Higher Education Grants Council (HEGC) 

4. National Accreditation Council (NAC) 

 
There will be a four-year degree course for students who want to pursue higher 

education for research and a three-year degree course for students who want to get a job after 

graduation. That is, it will be a four-year degree with a degree plus a one-year Masters course 

for those doing research. After this they will be able to do Ph.D. There will be no need to do  

  M. Phil.  

The Union Ministry of Education has set a target of starting at least one 

multidisciplinary interdisciplinary college in every district by 2030. Until now, the degree was 

taken from a single subject. Now the degree is going to be completed by taking 

multidisciplinary subjects simultaneously. Not only universities but also colleges will have 

multi-disciplinary courses so the fees will be fixed accordingly. The same percentages are to 

be fixed for charging fees of government as well as private educational institutions. It is within 

this framework that the fee will be fixed and the maximum limit on the fee will also be 
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observed 

As per the new education policy, the proportion of vocational education and higher 

education is targeted at 26.3 percent by 2035. For this, 3.5 crore new seats will be increased 

in higher education institutions. 

 
National Education Policy 2020 from a librarian's point of view 
 

Being inclusive it must include all groups of people to avail library services and all 

strata of society including different tribes, rural socio-economically disadvantaged groups 

children with special needs and minorities. To support the fundamental principles of education 

and to provide best practices, the librarian emphasizes a charitable attitude in pursuing 

projects of curiosity and youth through cluster groups in collaboration with teachers who can 

promote the fundamental principles laid down in the National Education Policy. Librarians 

must always keep in mind that the library is an educational service centre that works to bring 

current non-library and digital resources to the reader with the help of a dedicated staff. 

A college library is a safe, welcoming and intellectually stimulating place for students 

to learn. By shaping the personality and character of the students, the library works to develop 

various skills in them and make them civilized citizens in the society. Academic libraries are 

said to be the soul of colleges. In the 21st century, librarians need to develop a variety of 

curricula and skills to develop values in students. like 

1. Cleanliness Respect, Courtesy Democratic spirit Sense of service, Responsibility 

Pluralism, Equality, Justice Sympathy and respect for others. 

2. A sense of scientific nature and evidence-based thinking, creativity and innovation, 

beauty and art. Oral and written communication, cooperation, relational work, logical 

and logical 

3. Problem solving, professional exposure and skills. Digital Literacy, Coding, and 

Computational Thinking. Knowledge and practice of human and constitutional values. 

gender sensitivity, ethics Promoting multilingualism and language strengths in 

teaching and learning through a collaborative professional development positive work, 

environment, and service environment for teachers and librarians is a continuous 

learning process. 
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A librarian should have the following skills: 
 

 Scientific temperament and evidence-based thinking 
 

 Creativity and innovation Problem solving and logical reasoning 
 

 Aesthetic and artistic sensibility 
 

 Torts and written disputes 
 

 Collaboration and teamwork 
 

 Digital Literacy and Information Literacy Ethical and Moral Reasoning 
 

 According to the NEP, the newly included items are as follows: - Knowledge of 
India Ancient and Modern  

 
 Environmental, including water and resource conservation and sanitation awareness, 

and located  Understanding of critical issues.  
 
 Tribal and indigenous knowledge All types of literature Indian and International - 

Multi-disciplinary approach to all subjects If working as a teacher while working as 
a librarian 

 
NEP 2020 has suggested that at least 50 hours of teaching work per year should be 

done to develop and enhance one's professional skills. Through a stream of professional 

development opportunities for schools to implement the new practices introduced by NEP 

2020 that will be provided to all faculty members. Librarians have the opportunity to learn 

with others in schools which transforms your role from a bookkeeper to a teacher librarian. 

 

National Education Policy 2020 and Libraries: As per the recommendation in the New 

Education Policy 2020, the library has the following 

 Emphasis should be placed on high-quality translation (with the help of technology as 

needed). 

 Providing enjoyable and inspiring books for students of all levels 

● To create a culture of reading across the country by establishing public and school 

libraries, digital libraries, book clubs will be created in public and school libraries to 

provide wide and easy reading to the readers during non-school hours and thereby serve 

the society. 
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 Geographical, language, level and through the National Book Promotion Policy 

 Both public and school libraries will be greatly expanded to increase readership 

across the country. For this, public libraries will be strengthened and modernized.  

 Adequate supply of books to meet the needs and interests of the society will be 

ensured. More children's libraries, mobile libraries and social across the country 

to support widespread reading and community development 

 Establishing a book club.  Academic libraries are the heart of the institution and 

further steps will be taken for digital library and online accessibility of library 

books by government procuring reading materials like books, journals and other 

learning and teaching materials on a large scale. E-content will also be provided 

in regional languages. 

 

To meet the needs of all types of readers across the country. Establishment, 

development, and strengthening of existing libraries to achieve objectives, develop suitable 

career paths for library staff and ensure adequate staffing for proper functioning. 

 

According to the National Education Policy 2020, the library should be integrated, 

enjoyable and engaging with learning materials relevant to school curriculum and pedagogy. 

Read in the library on recommendation. Books based on inquiry, critical thinking and problem 

solving. A bibliography that will encourage students to learn about world cultures and enrich 

their global knowledge in learning languages of higher quality in Indian languages and 

international languages. Folktales and stories from different states. Resources covering India's 

diverse, ancient and modern cultures, traditions and knowledge systems. 

 
Resources to create global awareness, the government will focus on making books 

widely available in schools and public libraries. The Government should take steps to ensure 

accessibility and availability of books to all, including persons with disabilities and persons 

with disabilities using modern ICT technology across the country. The main focus will be on 

socio-economically deprived areas and rural, remote areas. 
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Conclusion: 
 

Education is the most important tool for nation building. A man's life is worthless 

without education. According to the NEP 2020 strategy, education is fundamental to develop 

a fair and just society to achieve full human potential and to promote national development. 

India's sustained presence on the world stage in terms of economic and social justice and 

equality, scientific advancement, national cohesion, and cultural preservation depends on 

ensuring that everyone has access to high-quality education. Helping Governments strive to 

provide high quality educational opportunities for themselves and society. 

As reflected in the scheme, it ensures that education is inclusive and equitable. Against 

this backdrop, ICT equipped schools, public libraries will be set up to serve the community 

and students especially in villages during non-school hours, book club facilities will be 

developed to encourage wider reading. For this, public and academic libraries and their library 

staff will play an important role. 

In every age of mankind, all that has been created by all the previous generations of 

man, has been set forth in knowledge. The new generation adds its own contribution. Creating, 

transferring, appropriating and disseminating knowledge through this continuous effort is an 

important responsibility of the library. 
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E D I T O R I A L

III

India has completed 75 years as an independent country in the year 2022. 
During this period we have taken a huge leap in development in almost all fields. 
The government has developed the education system in India to a great extent 
by accepting and considering the various recommendations of the constituted 
commissions and committees. These commissions forced the government to 
give special attention to libraries by giving positive recommendations regarding 
libraries. However, it is equally true that this has only been possible due to the 
continuous pursuit of various LIS organizations. At the time of independence, 
many universities started undergraduate and postgraduate courses in library 
science. After the rise of computers and the Internet, traditional libraries were 
replaced by computerized libraries. The rapid growth of ICT further transformed 
these libraries into digital libraries, paperless libraries and virtual libraries. 

In the 21st century, the nature of libraries has changed according to the 
changing demands of their users. The changing nature of reading material also 
played a major role in this change. A study on the development of library, LIS 
education and LIS association in these 75 years after the status of independent 
India should be discussed and the future roadmap of these matters should 
also be placed before the youth working in the profession. Keeping this in 
mind, Maharashtra University and College Librarians Association(MUCLA) 
has decided to organize this conference in collaboration with Indian Library 
Assocition (ILA).

- Editors
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Abstract 
The paper is discusses the impact of information technology on academic libraries in India, 

also highlights on new developments in academic libraries with a focus on the role of UGC 
and other networks. It describes about the indicative role of the emerging trends in information 
services that the librarians play in the academic libraries The study also addresses the function of 
academic libraries in the Indian educational system. To improve resources for academic libraries, 
the necessity of resource sharing through consortia is stressed. Finally, it discuss presents the 
goal of the new generation; the challenges facing implementation of the digital libraries and to 
review the problems faced by the library professionals in the academic libraries in new digital era.

Key words : Academic Libraries, Digital technology, Digital Era, Library professional, 
Libraries and information centers

Introduction
The education system of India has a large higher education system. Before independence the 

growth rate of educational institutions was very slow in India. Today there are 1072 numbers of 
Universities in the country, in which 460 are State Universities, 128 are Deemed to be Universities, 
54 are Central Universities and 430 are Private Universities. The development of higher education 
in India has evolved rapidly with globalization. Academic libraries are an important part of the 
national education system as long as they function as information centers that meet the basic 
needs of library users. Digital evolution  has brought many changes to society. These days, 
excellent learning experiences with innovations are in high demand for establishing educational 
institutions rather than merely learning.

In the development of higher educational institutions as University, colleges Library and 
Information centre(LICs) plays a vital role. Library networks and consortia play a vital role in 
reducing the financial problems of libraries and information centre.The pride of libraries like 
in service extended to knowledge seekers. LICs, therefore, are major academic entities in the 
architecture of an institution of learning. The dissemination of knowledge has always been one 
of the main goals of academic libraries when they functioned as institutions of learning, cultural 
repositories, and research centers, but in this digital age of knowledge, these roles have expanded 
and Instead, academic libraries improve their service by storing resources in a variety of formats 
and making them easily accessible online for the academic community, should provide quality 
education.

Dr. Virendrakumar L. Barde                                                 
Librarian

Indira Gandhi Kala Mahavidyalaya, Ralegaon

Future of Academic Libraries and Library Profession
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Libraries and LIS Profession in the Present Scenario
The evolution of libraries and various studies conducted to understand the future of libraries 

due to various factors such as information explosion, globalization and adoption of emerging 
technology have greatly influenced the future of academic libraries and LIS profession everywhere 
in the world. Ordinary people are satisfied with the information they find on the internet. However, 
scholars and researchers seeking quality and scientific information from online resources are 
frustrated by the large amount of information available on the Internet. They are the ones feeling 
the effects of information overload affecting the LIS fraternity and user community.

The dissemination of knowledge has always been one of the main goals of academic libraries 
when they functioned as institutions of learning, culturalre positories, and research centers, but in 
this digital age of knowledge, these roles have expanded and instead, academic libraries improve 
their service by storing resources in a variety of format sand making them easily accessible online 
for the academic community, should provide quality education. Academic librarians must possess 
arrange of technical skills to provide arrange of library services to students The LIS professionals 
also meet their information needs in a way that attracts users who have never been to a library 
and allows them to recognize the relevance of LIS expertise in selecting quality content. Many 
Indian libraries cannot afford to purchase or license all the documents their users need. Sharing 
of resources through library networks at national and international levels therefore becomes 
essential for libraries. This allows you to manage access to information resources that users do not 
have access to. Thus, resource sharing adopted by various libraries helps in reducing information 
overload in most economical way. Librarians are currently relevant because they can provide 
information for users and assist in the knowledge creation process.

The ability to find, evaluate, use and produce information using digital technology, 
communication tools or networks is the meaning of information literacy in the digital environment. 
Today's academic libraries offer the possibility of accessing electronic resources anytime, 
anywhere. This confesses users to go to the library alone from home. Students today use the 
Internet extensively to find the information they need. The Internet provides the most up-to-date 
digital materials to use.

Librarians with appropriate knowledge and technical skills in digital resources can guide the 
users for proper use of information. A librarian can guide a user through her OPAC catalog of the 
library, use of e-journals, e-books, and use of digital materials in general. Additionally, librarians 
can be taught to recognize if the information they are looking for is right for them and to show 
them how to make the right decisions about it.Education wants to impart knowledge and make 
good citizens. Libraries are repositories of knowledge and an integral part of education. Libraries 
have a long history, starting with the chained,closed libraries of thepast to today’s hybrid, digital, 
and virtual libraries that use the latest technology todeliverinformationtoawidevariety of services. 
Similarly, librarians have changed from shopkeepers concerned with protecting books from theft, 
mutilation, and theft to information officers, navigators, and librarians,finding themselves in vast 
seas of books and findinginformationanywhere,anytime.

University Grants Commission (UGC)
In 1947 Sargeant Commission was given the responsibility of dealing with all the universities 

then in existence. UGC was established by an Act of Parliament in 1956, UGC coordinates and 
over sees the Indian higher education system and provides scholarships to universities.  The 
Educational  System of India has a large higher education system. Today 1072 nos. of Universities 
in the Country, in which 460 are State Universities 128 are Deemed to be Universities, 54 are 
Central Universities and 430 are Private Universities. However, UGC was not formally established 
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as a statutory body of the Government of Indiain November 1956 by the Act of Parliament to 
Adjust, Setand Maintain Standards of University Education in India.To ensure effective regional 
coverage across the country, UGC decentralized its activities by establishing six regional hubs. 
UGC Head quarters is in New Delhi, It also advises the union and state governments on measures 
to university education. It frames rules and regulations for overall teaching and research at higher 
education. As a result, it also looks after the academic libraries, i.e., sets various standards for 
library education, library staff, library services, etc. UGC had set up various committees for 
support of higher education in general and the library services in academic library particular.

Technologies used in Academic Libraries
Information Library Network (INFLIBNET) : The UGC has set up an autonomous inter 

university center in 1991 called INFLIBNET. Participated in the modernization of India’s 
university libraries and connected by a nation wide high-speed data network. It facilitates library 
automation, develops standards, and produces a unified catalog of journals, theses, books, 
monographs, and non-book materials and also provide access to bibliographic sources. Create a 
data base of projects, institutions and experts and also provide training to the LIS professionals. 
Almost all academic libraries, especially university libraries, are members of INFLIBNET, it 
also developed a library automation software called SOUL (Software for University Libraries) 
and distribute it free of charge to ou rmember libraries.

Other Networks : NICNET (National Informatics Center Network), INDONET, ERNET 
(Educationand Research Network), CALIBNET (Calcutta Library Network), DELNET 
(DevelopingLibraryADINET to INFLIBNET, DELNET to NIC, MALIBNET is connected to 
CFTRI. Many educational institutions are members of such networks. These networks in particular 
DELNET are engaged in compilation of union catalogs, various It is engaged in creating a data 
base of relevant experts, providing training for library staff, ILL, online facilities, reference 
materials services, and subsequent conversion supports.

Library Consortium : Due to the financial crisis and rising journalprices, many Indian 
academic librariesareunableto subscribe to all the journals and databasestheyneed.Libraries 
are forming aconsortiumtosolvethisproblem. Indian Institute of Astrophysics (IIA) Library, 
Raman Research Institute (RRI) Library, National Radio Astrophysics Center (NCRA) Library 
Interuniversity Center for Astronomy and Astrophysics (IUCAA) Library, the Council of Scientific 
and Industrial Research, the Department of Atomic Energy, Physical Research Institute (PRL), 
the Tata Institute of Fundamental Research (TIFR) Library andothersareformingaconsortium to 
share electronic access to journal literature. 

NISCAIR is developing a consortium for CSIR research institutes to access electronic 
journals. Indian consortium is still a new concept andneeds proper policies and methods.Due 
to insufficient resources available in many academic libraries UGC launched a major initiative 
called UGC-INFONET. It provides high-speed internet connectivity that enables electronic 
access to professional literature suchas research journals, abstracts, review publications and 
databases in all areas of science and technology, social sciences and humanities. All universities 
now have access to a large number of professional journals via UGC-INFONET. UGC-Infonet’s 
e-subscription initiative is an important portal for theexchangeof print and electronic resources 
amongacademic libraries. 

INDESTConsortium is another one which was established by the Ministry of Human 
Resources Development (MHRD) the’ Indian National Science and Technology Digital Library 
(INDEST) Consortium’. The INDEST consortium is the most ambitious in itiative to date in 
engineering and technology. The primary purpose of libraries is to organize and make information 
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accessible, and although the forms and methods have changed significantly, they have remained 
the same. The current scenario of reduced budgets and higher journal subscription fees in India 
makes it very difficult to meet the demand of library/information users. The only solution to 
this problem is to pool and share both print and electronic resources through consortia. New 
technologies have created great opportunities to serve with in consortiums. More and more 
libraries need to merge, which ofcourse requires changes in attitudes, practices, and policies for 
maximum benefit.

Challenges for the Academic Libraries in Future
Many libraries fall short of their goals due to staff shortages and lack of technical 

competencies. Building exclusive digital collections and providing relevant search capabilities 
to access the miskey. Butl imited funds are adamper. LIS professionals must address increasingly 
sophisticated users and their search capabilities through customized information literacy programs. 
Keeping research data management tools upto date is a requirement that all libraries must meet 
in order to maintain their position within the institution. This is another challenge that helps keep 
the library relevant. LIS professional smust be actively involved in scholarly communication 
by developing the necessary skills and competencies. Otherwise, the situation in libraries to use 
rcommunities, especially academic libraries, becomes a challenge. LIS professionals develop 
expertise on the issues of the irparent organization’s user community. This is aprerequisite for 
helping libraries trans form especially in the Indian context. LIS professionals should able to 
provide service more attractive to researchers and students. Internet doesn’tsolve everything 
as a result, librarianscan fully assimilate the needs and desires of students and researchers, 
making an important and compelling difference in their futurework.Libraries should be places 
on campus for data maintenance and research management. Librarians need the support of 
faculty and administrators to accomplish this, but they also need to be familiar with advances 
in data management to keep research from becoming obsolete. The 20th century saw a massive 
shift in technological innovation affecting people of all ages. Open accessrequires librarians to 
acquire knowledge on an increasing number of subjects at an alarmingrate.No agency processes 
information at the speed of a computer, but some times it feel slikeit. Adding budgeting and 
resource constraints can also contribute to this problem. Librarian should be familiarizewith 
diverse digital content. In academic libraries, challenges in role development, digital licensing, and 
research tools are shaping the way librarians deliver quality content to students and researchers.

Conclusion : 
Academic libraries are being modernized through the use of digital technology. Librarians 

teach library users how to use digital materialscorrectly. This study seeks to explore the 
benefits of these new digital technologies in academic libraries and what challenges librarians 
and library users had to face. Today,theamount of digital information isincreasing as several 
departmentsproduce digital materials. As the internet becomes a part of our lives, people 
arenavigating online sources  tofind information. New ICT technologies have also changed the 
librarylandscape and userattitudes.Usershavenewerrequirementsandhigherexpectationsas the 
information they need is available on the Internet. Academic librarians needto adapt to new 
technologies and develop their technical skills to best serve theirusers. Providing librarianswith 
adequate trainingon new technologies is a very good solution forsuccessfullydeveloping their 
skills and reducingthe stress that new technologies canbringon them. However, librarians often 
face challenges and weaknesses inusingtechnologyandarchivingduetosevere economic problems. 
This means that academic libraries do not have sufficient budgets to hire new staff, purchase new 
equipment, subscribe toelectronicresources,orhaveanuglyimpactonthe quality of servicesprovided.
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tigher ducation Issue hallenges and Opportunities 

1) 

Understanding the new dimensions of Higher Education 

Mr. Himanshu Arvind More 

Assistant ofeso of law 

Bhagubai hangu hakur College 
ot lau. New P'anvel 

Introduetion: 

Higher education plays a signiicant role in 

the speedily changing world. The concept of higher 
tucation has changed drastically. It is not limited 

to the conventional way of learning. Today it is 

Important to acquire the special skills which should 

be acquired by students in order to hold expertise in 
their fiied. Innovative and creative thinking is the 
need of an hour. Considering today's competitive 
worid it is must that a student should adopt and 
mould himself or herself as per the changing time 
and adopt the attitude of learning. Whatever 
happens in the society has a direct connection with 
our life hence the student should be up to date with 
current aflairs happening in the society. This habit 
will help the student to adopt creative thinking; will 
encourage them in productive decision making. 

Need to adopt the new ways of learning in 
Higher Education: 
No doubt there are many lacunas when it 
comes to higher education as per changing times. It is utmost important to raise the quality of education. By implementing new ways of teaching such as groupstudy, presentations, case studies which can be more of learners learning model. By this, students get the chance to shape their personalities. Use of new technological aids such audio- visual learning can make teaching and learning more interesting and ignite creativity. The opportunity of learning in the best way possible should be available to every child irrespective of socio-economic background as this will define the growth of nation. 
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2) 

Ms. Pauline Samson 
Researcher 

Issues in relation to Higher Education: 
Indian society is diverse in nature. People different culture, religion and languages fort 
the nation as a country. Subjects taugh sometimes draws different perception amongst tits citizens. Following are some rea 

problems in relation to higher education 
a) Financial Differences: 

With the emergence of privatization. 
private players have entered into the 
market. Today education stands as the 
commodity than sacred duty. One needs to 
spend a hefty amount to get enrolled in a 
better education institute especially for 
higher education. Which brings a sense ot 
competition amongst the group of classes. 
to choose the best institution, whereas the 
curriculum and the content to be learnt is 
the same. 

b) Geographical Hurdles: 
Geography can stand as a huge obstacle. t 
makes lot of difference when it comes to 
accessing the education. A child from 2 
Small town has to pour extra efforts in order 
to educate himself/ herself to acqure 
cducation and to compete witha child wh 
resides in a city. Lack of educationd 
institutes, teachers, study -materials make 
the life of students difticult. c) Diserimination: 

India. Sadly, it ran through religion. henc: Discrimination is still deeply rooted in 

We still witness discrimination in varioUS 

forms. This is mainly because they 
fastened to the old belief system. T 



system of education is atlected because of 
this beliefsystem. Subjevting and deny ing 
education to the pcople wh0 are socially 
and economical vchards can create a 

dramatic gap in the higheredueation. 
d) Language and Cultural Barrier: 

This is another tvpe of diversity where 
students have to hustle to copc up with the 
language and cultural barrier. Though 
English plays a vital role to eradicate the 
gap but thc problems raises about 
protieiency of English language 
considering teachers and students too. 

e) lne ffe ctiveness of Laws and 
Governmental Policies: 
Lack of effectiveness of law machineries 
and poor implementation of 
governmental policies leads to the 
foundation weak bridge of developmental 
process in the society. This deficiency 
directly impacts the child's future to grow 
in a developed nation. 

) Gender Inequality: 
Article 14 was drafted in 1949 in the Indian 

Constitution which talks about Equality, 
woefully after the completion of 75years of 
Indian Constitution ,we still face gender 
inequality in the society. There are many 
Women especially in rural area cannot 
dream to educate themselves. Evil religious 
practices,. poor mindset dilute the society 
with their influence and thought process. 

3) Opportunities through the Emergence of 
Technological Era: 
Introduction of technology in the field of 
education has been a revolution. It changed 
the ways of learning and teaching. It became 
easier and hustle free. Following are some 
merits to be considered in relation to 

technological era. 
a) Availability of Information: 

Informatinn is just one click away from 
us. It is easily available on the internet and 
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ligher Education Iksue Challenges and Orportunitie 

on mmy websites. This has reduccd the 
burden of maintain1ng the record and 
reduction in wastaye of time 

b) E-Learning: 
Ioday ccause of e-lcarning any one can 

learn freom any wherc and at any tne. A 

learner does not have to he prevent 

physically in order to lcarn It al o saves 
money and time, as students do not have 
to commute from one place to another 
Students can watch the recorded videos as 

many times they wish and take a henefit of 
study material uploaded on the webite 

c) Learning Platform: 
While students are learning on the online 
platform they also learn to use many tools 
such as email and use of various 

applications which are popularly used for 
online learning and meeting such as 
Google meet. Zoom etc. Power point 
presentation helps to enhance their 
presentation skills and ability to represent 
them. 

d) Easy Assessment: 
With the help of tools like Google form 
we can easily conduct the assessment and 
receive the responses. It has variety of 
options in which manner the assessment 
has to be done it can be in a quiz form or in 
brief. Ifit is viva or face to face interaction 
that can be done by using tools like go to 
meeting, skype, etc. 

e) Research: 
Today with the advancement of technology 
we have reached to such a nmile stone that 
the best rescarches are available online on 

platform like Shodhganaga and 
shodhsindhu. With the help of these 
plattorms a researcher can get many 
dimensions and it will help students to get 
something innovative in the research. 

) Efieient Funetioning: 

There is a drastie change in the etfective 
functioning of higher cducation. Sy stems 
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________________________________________________________________________________ 

ABSTRACT 

Glyphosate is an active substance that is broadly used in pesticides. Glyphosate based herbcides (i.e. formulations 
containing glyphosate and other chemicals) are applied in agriculture and horticulture primarily to combat weeds that 
compete with cultivated crops. They are applied before crops are sown and as a pre-harvest desiccating treatment, 
accelerating and evening the ripening process. ("European Food Safety Authority, 2016). Surprisingly, despite the 
enormous use of glyphosate-based herbicides around the world and the active research around glyphosate products, 
little is known of their potential effects on non-target soil organisms. The efficacy of glyphosate is based on the 
inhibition of 5-enolpyruvylshikimate-3-phosphate synthase (EPSPS) in the shikimate acid pathway, which in turn 
interferes with the production of aromatic amino acids and secondary compounds required in the defense functions of 
plants and many microbe. The present study investigated the effect of herbicides on development of E. fetidafor 60 
days. Different doses ofglyphosate based herbicidewas used.  
________________________________________________________________________________ 
Keywords: Glyphosate, Herbicides, Agriculture, Earthworm 
 

Introduction 

The earthworms are long, thread-like, 
elongated, cylindrical, soft bodied, segmented 
animal commonly found in living in soil, 
feeding on wide variety of live and dead 
organic matter. An earthworm is a terrestrial 
invertebrate, common name for the largest 
number of Oligochaeta that belongs to the 
phylum Annelida. They are classified into three 
types, on the basis of their ecological 
environments: epigeic, endogeic, and anecic. 
Epigeic species lives above mineral soil layers 
near the soil surface. Endogeic species inhabit 
deeper layers (up to 0–20 cm) of soil profile, 
while anecic species (vertical burrowers) can 
open deep vertical galleries that may reach up 
to 1 m depth along the soil profile. Epigeic 
species function in the mineralization of plant 
surface residues as anecic species transport the 
decomposition products of this process to 
lower soil layers and also increase water 
infiltration and aeration (Edwards and 
Bohlen,1996; Karaca,etal.2010a). In many 
soils, earthworms play a major role in the 
conversion of large pieces of organic matter 
into rich humus, thus improving soil fertility. 
In addition to dead organic matter, the 
earthworm also ingests any other soil particles. 
When the worm excretes this in the form of 
casts, deposited on surface or deeper in the 

soil. Earthworms accelerate nutrient cycling in 
the soil-plant system through fragmentation 
and mixing of plant debris – physical grinding 
and chemical digestion. Earthworm show many 
sensitive reactions towards environmental 
influences and they also act as decomposers, 
due to this they generally used as test 
organisms. Earthworms are ecologically very 
important as many substances are responsible 
for the risk of secondary poisoning through 
feeding on worms. It can be possible that 
worms themselves suffered from much adverse 
effect. The use of herbicides to control weeds 
has been recognized as a part of agricultural 
practices throughout the world. The herbicides, 
used to fight against the weeds in the 
agriculture are very toxic to soil biota (Kumar 
and Kumawat,2018 ). Unfortunately, the 
indiscriminate use of these herbicides to 
improve agricultural production and yield but 
may have impacts on non-target organisms, 
especially earthworms and they are being killed 
as non-targeted organisms and aquatic life 
forms and their environment. The excessive 
use of herbicides is responsible for the 
debasement of agro ecosystem sustainability 
.Weeds and pests are responsible for 
degradation in agricultural crops.Although, 
earthworm species vary in their tolerance, 
reports have shown a decline in earthworm 
populations in response to large amounts of 
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organic chemical deposition (Yasmin and 
D'Souza, 2010). To minimize weeds problems 
in crop production, the herbicides application 
should be on a regular practice. Various studies 
have showed that the qualitative and 
quantitative change in enzyme activity occurs 
due to the use of herbicides. Insecticides are 
the largest subsegment of agrochemicals with 
60% market share, whereas herbicides with 
16% market share are the fastest growing 
segment in India (FICCI Report, 2016).The 
interactions between the herbicides and soil 
biota have practical significance by the reason 
of possible inhibition in microbial action 
increasing to soil fertility. Glyphosate ( N-
(phosphonomethyl) glycine) is a broad-
spectrum, nonselective systemic herbicide and 
crop desiccant. It is an organophosphorus 
compound, specifically a phosphonate, which 
acts by inhibiting the plant enzyme 5-
enolpyruvylshikimate-3-phosphate synthase. It 
is used to kill weeds, especially annual broad 
leaf weeds and grasses that compete with 
crops. Glyphosate is the most commonly used 
herbicide and was considered to be non-toxic. 
But its use in excess in agricultural lands has 
polluted soils and waters. Nowadays, 
glyphosate residues are found in soil, water 
and food. As a result glyphosate causes severe 
acute and chronic toxicological effects(Gill, 
Jatinder Pal Kaur, et al.,2018). 

Materials and Methods 

Earthworm, Eiseniafoetida (Savigny, 1826) is 
recommended earthworm test species by 
Organization for Economic Co-operation and 
development (OECD, 1984a) and European 
Economic Community (EEC, 1985). 
Eiseniafoetida is collected from a commercial 
supplier and acclimatized and cultured in 
laboratory according to International Standard 
organization (ISO, 1993). The culture of 
earthworm species E. fetida was perpetuated to 
use the third generation ofearthworms to avoid 
the pre-exposure orresidual effects of 
agrochemicals atvermicomposting unit of 
Department ofZoology, Indira Gandhi Kala 
Mahavidyalaya, Ralegaon and animals were 
bred in Vermicomposting pitat temperature 15-
30 oC . Forthe tests, only adult worms with 
clitellum with a fresh weight between 250 to 

350mg were used. All earthworms werefed 
according to demand, usually once a week. The 
natural soil samples were collected from an 
abandoned area where no agricultural activity 
has done and which was an area with no known 
history of pesticides use. The physico–

chemical characterization of soil was provided 
by department of chemistry Indira Gandhi Kala 
Mahavidyalaya Ralegaon. Glyphosate based 
hebicides with purity 71.%  was used. All tests 
were performed using adult earthworms (age 
less than 2 months and clitella well developed) 
and with individual weight (ISO 11268-1 
1993). For the experiments, 10 earthworms 
were transferred to each container with 400 g 
of soil prepared by adding different 
concentrations of glyphosate (dry weight 
basis). Four replicates were analyzed for each 
concentration and 4 control containers, 
prepared under identical conditions without the 
addition of the target pesticides. The 
concentrations used were 10; 100; 500; 1,000 
mg/kg. The containers were covered with paper 
filter with holes to maintain aeration conditions 
during the 60 days of the test. Soil moisture 
was standardized at 60% of maximum water-
holding capacity, and the samples were 
maintained at room temperature (27 ± 2C) in 
the presence of light. After 15, 30, 45, and 60 
days of incubation, the containers were opened, 
surviving and dead earthworms were counted, 
and the survivors’ average weight was verified. 

Earthworms were classified as dead when they 
did not respond to a gentile mechanical 
stimulus and morphological abnormalities were 
recorded. 

Results and Discussion 

The glyphosate showed different effects on the 
earthworms. In the growth test, earthworms 
from the soil treated with glyphosate showed a 
gradual reduction in mean weight during the 
experiment. The percentage of weight loss at 
the end of the experiment was approximately 
50% of baseline weight. All earthworms were 
classified as alive at all moments of sampling. 
Although glyphosate did not kill the test 
organisms in the range of test concentrations, 
the decrease in mean weight may indicate a 
severe effect of this herbicide. Morphological 
abnormalities like coiling, and curling were 
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observed in all specimens exposed to the 
highest concentrations of glyphosate after 30 
days of exposure. Similar abnormalities were 
also observed in the organisms exposed for 55 
days at lower concentrations. Excessive 
mucous secretion was observed in all exposed 
worms. For glyphosate, reproduction was 
always lower than 20% when compared to the 
control, so that glyphosate can be classified as 
toxic. Additional studies are required to fully 
understand this effect. In addition, reduction in 
weight was observed in the earthworms at the 
end of the experiment as compared to the 

controls, suggesting a significant chronic 
effect. Soil ingestion and dermal absorption are 
the most important intake routes of soil 
pollutants by earthworms. Glyphosate 
demonstrated severe effects on the 
development of Eiseniafoetida in laboratory 
tests. Meanwhile, long-term exposure (60 days) 
to soil contaminated with glyphosate 
demonstrated a toxic effect on normal 
development  of Eiseniafoetida, indicating that 
this substance may have significant toxic 
effects on soil biota. 

 

 
Fig.1  Effect of Glyphosate soil concentration and exposure time on Eiseniafoetida biomass 
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planned, 

progressive 

literacy 

that 

takes 

place 
in 

academy 

cass 

timetablcd 

time 
and 

which 
is 

delivered 
to 
all 

pupils. 

Ihis 

nvolves 

both 

iteracy 
o 

Ove 

(ie 

getting 

morr 

phy 

sically 

competent) 
and ' 

moving 
to 

kearn 

(cg 

leaming 

through 

imovement, a 

range 
of 

chops 
and 

understand1ngs 

bevond 

phy 

sical 

exertion, 

simlar 

ask-operating 

with 

others). 

The 

envinonment 

for 
the 

literwy 
is 

phy 

sical 

exerton, 

with 

children 

passing 
a 

broad 

range 
of 

conditioning. 

including 

sport 
and 

cotillion. 

Spots 
in 

academy 

aid 

brin 

development 

and 

boost 

pupils' 

cognitive 

capacities. 

Active 

participation 

in 

sports 

may 

help 

scholars 

decompress 

fnom 

their 

every 
day 

pattem 
ot 

studying 

and 

lessen 
test 

stress. 
To 

keep 
the 

body 

and 

spirit 
in 

harmony, 

one 

must 

strike a 

balance 

between 

work 

and 

reereation. 

Spxorts 

are 
n 

extension 
of 

the 

classroon 
for 

trainers, 

Sports 

may 

cducate 
a 

person 

how 
to 
be 

phvsically 

and 

mentally 

strong. 

Sorts 
are 
a 
big 
part 
of 

umervus 

athketes 

lives 

lo 
be 

successtul, 

athletes 

have 
to 

train 

hard 
for 

hours 

every 

day 

Iraming 
is 

important 

because 
it 

helps 

techkgies 

nith 

clectromte 

learning 

duong 

the 
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Sports 

that 

bear 

abidance 

Abidance 

sports 

Playing 

tennis, 

toaskettal). 
ot 

SOccer 
is 
a 

great 

way 
to 

rmake 

abidarce 

becnse 

these 

sports 

bear 

sustained 

cardio 

and 

tnscslar 

trouble 

over 
a 

many 

hours, 

generally 

longer 

than 

your 

typical 

single 

drill. 

Then 
are 

some 

athietc 

conditioning 

hat 

can 

help 

nereas 

your 

cardiovascular 

and 

tnusular 

abidanCE, 

C'ycling 
or 

hiking 
is 
a 

typical 

abidance 

exercised 

that 

huilds 

cardiwascutar 

ahdance 

and 

spexd 

il's 

a 

great 

low-

impct 

abidance 

exerciw 

tecaue 
it 

poses 

lower 

thrcat 
of 

trgury 
te) 

the 

oints 

thar 

running. 

tiring be 

can veritably 

or it 

exhausting, 

but 

because 

that 

without understand 

proper 

training, 

2. 

athletes 

with 
real 

benefits, 
and 
it's 

included in 

numerous 

Running: 

Cross-country 

handling. 

jogging, 

anst 

walking are common 

cardiovascular abidance 

exercises. 

Perform 

these 

exercises 

on 

1he 

pavement, 

trails, 

tracks, 

or 

routine. 

Distance 

runners 

will 

frequently 

concentrate 

on 

conditioning 

that 

help 

ameliorate 

their 

VO2 

maximum, 
or 
the 

body's 

maximum 

oxygen 

input 

and 

aerobic 

capacity. 

This 

training 

also 

develops 

3. 

different 

Training 

helps 

athletes 

make 

abidance 

Stair 

climbing: 

Climbing 

stairs 
is a 

great 

drili 
for 

lower 

body 

muscles 
like 
the 

pins 

and 

gluts. 

Using 

Swimming: 

This 

low-

impact 

cardio 

abidance 

training exercise 

5. 

Types ofAbidance Training 

There 

are 

numerous 

tVpes 
of 

abidance 

exercises 

that 

athletes 
of 

different 

situations 

can 

perform. 

When 

trying 
to 

ameliorate 

your 

abidance, 

aim 
to 

sustain 
the 

exertion 
for 
as 

long 
as 

possible. 

Always 

consut 

with 
a 

particular 

coach 
or 

croaker 
to 

determine what exercise 

Abidance 
is 

important 
for 

athletes 

because 
it 

helps 

them 

contend 
in 

longer 

events. 

However, 

they 

won't 
be 

suitable to 
last 

throughout 
any 

game 
or 

match, if 

athletes 

don't 

train. 

This 
is 

especially 

important 
for 

athletes 

playing 

high-

intensity 

sports 
like 

basketball 
and 

football 

shich 
can 

wear 

out 

athletes 

fluently 
if 

they 

didn't 

have 

enough 

abidance 

training 

previous 
to 
a 

game 
or 

match. 

Without 

abidance, 

athletes 

might 

not 

be 

suitable 
to 

perform 
as 

well 
or 

might 

indeed 
get 

injured. 

thus, 

athletes 

need 
to 

train 
so 

that 

they 

can 

enhance 

their 

abidance 

effectively. 

Abidance 

training 

describes 

any 

type of 

athletic 

training 
that 

increases 

your 

body's 

cardiovascular 

or muscular 

abidance. Abidance 

training helps 

develop 

the 

body's 

respiratory 

capabilities 
and 

muscular 

strength 

to sustain physical 

Distance 

training : 

Distance 

training 
is 
the 

most 

common 

type 
of 

training 

that 

athletes 

use 
to 

develop 

overall 

abidance. 
It 

requires 
an 

athiete 
to 

achieve 
a 

specific 

distance 

thing, 

similar 
as 

running 

five 

long 

hauls 
or 

swimming 
one 

afar. 

RunnerS 

may 

choose 
to 

do 

this 
on 

pavement 
or 

trails, 
and 

cyclists 
may 
use 

rotes 
or 

exercise 

bikes. 

Tempo 

training 
: 

Tempo 

training 

requires 

1. 2. 

Iraining increases 
The further 

training 

athletes 
do, 
the 

lower 

chance 

hey've 
of 

getting 

tired 

during 
a 

game. 

This 
is 

because 

athletes 

up 
erecting 

their 

position of 

abidance 

which 
99 

athletes need to 

their 

full 

eventuality 
as 

athletes. 

they 

will 
no 

way 

reach 

training 

allows 

you 
to 

The use of 

sports specifie 

your 

pretensiOns 

and 

efliciently 

reach 

in 

etleetively 
in 

better 

perfornnance, 

lower 

injury 

sport. It 

can 

affect 

T'o 

exceed in 

your 

threat 
and 

increase 

conmpetitive 
life. 

important 

varied be 

to training for 

and 

chosen sport, it's 

individual 
or 

platoon 

acelimatized 

to specific specific 

training 

stimulates a 

Sport 
requirements. 

the in 

spa perfecting 

performance 

or exercise 

i Ovement 

round 

orpitch 

etc. It 

provides 

benctits on 
the 

field, 

track, 

a 

person's 

slow-

twitch 

muscle 

filaments, 

aiding 

muscles 
to 
use 

oxygen 

more 

efficiently. 

reasons. 

sports 

smsargorp for 

several 

a 

stair-

stepper 

machine 

also 

helps 

you 

make 

cardiovascular 

abidance 
if 

you 

perform 

the 

exercise 
for 

long 

ages. 

doubles 

as a 

full-

body 

drili. 

Learn 

introductory 

swimming strokes. 

program 
is 

right 
for 

your 

fitness 

pretensions. 

Then 
are 

five 

types 
of 

abidance 

training 

exercises. 

exertion 

with 

lower 

injury 

pitfalls for 

extended 

ages. 

Cardiovascular 

abidance 

training 

focuses 

on 

aerobic 

exercise, 

which 

includes 

conditioning 

that 

ameliorate 

the way 

your 

body 

uses 
its 

oxygen 

force 
to 

give 

you 

energy 

for 

athletic 

performance. 

Muscular 

abidance 

training 

trains 

your 

muscles 
to 

handle 

decreasingly 

emphatic 
use 
for 

longer 

ages. 

athletes' capability to 

recover 

from fatigue 
are 

allows 

them 
to 

repel 

long 

stretches 

without 

tiring 
out 

Snappily. 
As 
a 

result. 

athletes 

are 

suitable 
to 

perform 

Deter 

because 

thev've 

further 

energy 

for 

their 

gameS. 

Athletes 

who 
get 

tired 

fluently 
are 

less 

likely 
to 

win 

their 

Sames 

because 

they 

won't 
be 

suitable 
to 

perform 
as 

well. 
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performing an exertion at a specific pace or tempo for a certain period or distance. The thing of tempo training is to find a pace that you can sustain for long distances and times without getting fatigued. Exercise machines ike rotes can be salutary for long- distance runners to tempo train. 

Interval training: Interval training, also known as high- intensity interval training( HIIT), involves short bursts of high- intensity exercise followed by short ages of moderate- intensity exertion or est. Interval training improves an athlete's VO, maximum or maximum oxygen input and heart rate threshold. 
Cireuit training: This drill involves performing a series of successional exercises with no rest in between. Circuit training can alternate between cardio exercises and resistance or strength exercises, and your muscles will tire out snappily. Circuit training gives you a full- body drill routine in a fairly short time. 

Strength training: Strength training and resistance training involve lifting weights or performing bodyweight exercises to ameliorate the performance of specific muscle groups. Abidance athletes use weight lifting to target the upper or lower body to enhance their overall physical fitness and capability. Strength training might include performing presses, dumbbell lifts, or kettle bell swings with heavy weights or light weights. Resistance training might involve drive- ups, pull ups, sit- ups, or exercises with resistance bands. Training helps athletes mentally prepare for their games still, they may also struggle with internal medication, If ath letes don't prepare themselves physically before games. Training is an important part of staying mentally set for a game or natch. Athletes may not suppose they're ready to play if they've not trained duly, especially if their tone- regard is low because they don't feel fit enough to contend with other athletes in the same sport. As a result, athletes who don't train might suffer from anxiety or fear when they play, which can lead to poor perforrnance. Focus is important. Without it, ill be grueling to flash back what you 've rehearsed during physical exercises. Leaming to manag stress duly and indeed controlling exctement can help ameliorate your internal game when its time to contend. Be your stylish with these 6 tips for getting in the 
I00 

5. 

6. 

3. 

4. 

2. 

70ne before a competition 
Focus On fashion still, you will get detracted from the conduct you nced to perform physically, ifyou come consumed allowing about winning or losing. It's important to learn to ignore the factors that you don't have control over, similar as rainfall or terraín. Focus on the details you need to execute during competition rather of inaging the outgrowth, identify the individual way you need to take to get there. 

Understand How Stress Can proft you : Heading into competition, you may feel stressed out. Fete stress as commodity that can work for you or against you. A small quantum of stress can help profit your performance by aping you and giving you a rush of adrenaline. What's important isn't letting stress consume yOu, or turn into anxiety. Learn to accept the presence of stress and use it to your advantage. 
Fantasize Your performance : numerous talented athletes practice visualization before a competition. They fantasize implicit scripts that they could potentially encounter and determine how they will respond. This helps athletes snappily when presented with the same script on 

reply 
the spot. 
Pick the Right Pre-Event terrain : Some people like to get pumped up by harkening to loud, fast paced music. Others feed off of stimulant from their suckers. Some choose to find a quiet space and hear to calming music, or meditate. Find out which system works best for you and make sure to produce replicate that terrain for yourself previous to the competition. Exercise Positive tone Talk : The narrative in your head before competition should be aware and purposeful. Set yourself talking through the event in a positive, uplitting 

up for success by 
way, as a trainer would motivate theirplatoon. Tone mindfuiness : It's good to be in touch with yourself. Understand how you generally respond to certain stress triggers and produce a plan for dealing with themn. However, you may want to keep a joumal with you to log your studies, if it helps. You'll also be suitable to review the study processes you've written down and learn from them. n conclusion, it's about putting in the training ahead of time, both physically and 
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nentally. Preparation can make all the diflerence 

when it comes time to contend. Also, protect our 

full 
collection of running gear for fresh 

provocation to keep you running you're stylish. 

for men and 
women! 

The thing of Mental 
Preparation 

Your mind plays a huge part in your stuCcess as an 

athlete. And so Vou wnt to be sure it's being used in 

vour tavor rather than holding you back. When you 

aren't in the right mindset to contend, it's easier for you 

to lose tocus, deal with anxiety, and perform with fear. 

None of which leads to peak situations of performance 

The thing of internal medication is to get you into the 

stylish mindset to contend. That way, you can feel 

confident your internal game is elevating your play. To 

get more specific. about why you want to be sure you 're 

mentally preparing to perform, let's examine the main 
The 

benefits of good internal medication in sports. 

thing of internal medication is to get you into the stylish 

mindset to contend. That way, you can feel confident 

vour internal game is elevatingyourplay. 

Benefits of Mental Preparation forAthletes 

When you turn your attention onto breeding the 

right mindset going into each game, there are numerous 

benefits you'll witness. These include increased 

Confidence the nore mentally set you are, the more 

confidentyou'll feel going into a game. Advanced Focus 

using sport psychology ways, your mind will be 

centered as you start a game. Making it easier for you to 

control your focus as the performance goes on. Reduced 

Fear & Anxiety with specific tools, you can increase 

positive internal chops and get yourself into a good 

mindset. That will reduce the passions of fear and 

anxiety you have ahead and during competition. 

increased thickness all athletes want to be harmonious. 

But it's delicate to be harmonious when you can't force 

the outgrowth. But what you can be sure of is you 

dpproach each game with a harmonious 

mindset.Improved Performance looking at the benefits 

listed over, you can begin to see how internal 

nedication increases 
performance. The better your 

hindset, the more likely you're to succeed. 

6ways for Pregame Mental Preparation 

Transition from life to sports and enter the part of 

the athlete, Foçus only on the part of athlete aId situate 

& Sporis: Issue, Challenges & Opportunities ote 

athy worries fro life reject outyrowth prospects Y tC 
demands, Iet s st the prospects you fccl to be perteet 
or win. Be visimary witth Conhtece previGus t 
Competition. Iake fuil contrul of yHr conticence 
positicon befose the launch. F kss ot recute (ot ths 
process and 0t fesuit, Stay ta thc toment nd icnt 
supposc too far ahead Rehesrs yenir perftxmaisg and 
game plan. Fantasze hK0W o w to perfsm and 
execute you game or race pBan. Prepar yur mind and 
body to trust in your chops (es ready o AME a 
pantomime and stop rehearsing s yr cars get nts thx 

ZONE. 

Training improves strength 
Strength training is aso known as weight 

training, resistance training. and muscuiar tramng. The 

general description of strength training is any physical 
movement in which you use your body weight or outfit 

(e.g., dumbbells and resistance bands) to make muscle 

mass, strength, and abidance. Muscular hypertropy 

also known as muscle structure. this type of strength 

training uses moderate- to-heavy weights to stimulate 

muscle growth. Muscular abidance This refers to your 

muscles' capability to sustain exercise for a perid of 

time. Training to increase muscular abidance generaly 

involves high reps using light weights or body weight. 

During this formn of full- body exertion, you cycic 

through colorful exercises with little to no rest between 

them. This type ofexercise involves low reps (generalBy 

2 - 6) and heavy weights to ameliorate vour overall 

strength. It's stylish reserved for educated trarmp limits 

who have learned their form. This training combines 

power and speed to ameliorate your power affair. I's 

generally emploved among trained athletes to 
ameliorate their capability to pertorm explosive 
movements in their sport utmost peopie concenirae on 
muscular abidance, circuit traiNing. and muscular 
hypertrophy as part ot their strength- training routine. 
while strength and power training are generally reserve 
for educated athletes. Depending on the ty pe of strength 
training you choose to reach your pretensions. ou can 
use colorful outtit (or none at each). similar as body 
weight using your own bvdy weight and the torce of 
graveness to perform colortui movements(e.g.. 
pushups, sylables, planks, pull-ups, and lunges) Free 
weights outfit not bound to the botom or a machine, 
similar as dumbbelis, barbells, kettle belts, drug bails, or 
objects around the house Strength training is an 
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important part of training for athletes. Athletes icced to 
be strong to contend at their stylish. Ths, athletes 
should engage in strength training exercises regularly Strength training not only helps athletes make muscle but also increases collaboration and dexterity as well ax helping athletes rcover fhom injuries or lapses more snappily than if they hadn't trained. thus, training can help athBetes retain their strength and attention for all the 
games or matches thev're anticipated toplay 

Stylish Fitness Apps: 
A wide range of itness apps make it simple to 

work up a swcat, make strength and stay motivated in 
any place at anv time. still, putatively endless options 
can make your hunt delicate. So, we did the heavy lifting 
to constrict the list to the 10 stylish fitness apps worth 
the downoad. To choose the stylish fitness apps of 
2023. the Forbes Health editorial platoon reviewed over 

40 fitness apps acROSs the ions and Android app stores. 
Star conditions associated with each recommendation 
were determined solely by the cditorial platoon and 
grounded on factors including price and the vacuity of 
several features. 

Obé Fitness: 
This app brings the sense of a exchange group fitness class to your living room with further than 20 

types of classes, including HIIT, dance cardio, carve, and more. The app offers live classes every day of the 
week - mugged in a fun neon plant in addition to its 
expansive on- demand library of further than, 000classes. Workouts range from 10 twinkles to 1 hour. 
The top- notch preceptors bring the energy and will indeed give cry- outs during the live classes. It's also a five of Health line nutrition and fitness editor Kelli 

McCrae, MS, RD, who appreciates that the large selection of 20- nanosecond classes makes it easy (and fun) to squeeze a sweat session into her day. 

Peloton 
Peloton is best known for its cycling classes, but with the Peloton digital app. you can also pierce other types ofexercises. You 'l find everything from strength training and HIIT to out-of-door handling and yoga. You can work out in real time with expert preceptors and other members from around the world or take a prerecorded class. Peloton classes feature curated music playlists, and each educator brings their unique style to 

102 

their classes, ust keep in mind that although the 
preceptors give Varintis, tse seWCoiers may find 
ufmost of these ekercises too greling. Severat Health 
line editors have reflected that the Peloton app is the key 
to their at home fitness suCc�ss, Health line etderty SEO 
ss0ciate Sydney Hanna started 03ing the Petoton sn 
during tlhe C0V) 19 epidemie and cotinses to ue 
lo condense her in- person spa an cxercise clásse She 
nppreciates its wide range of classes and the infiexibility it offers. Health line elderly dupe editor Anne Anton firstly paired the Peloton app with an Fchelon Smart Conncct bike to get in on the spn classes she was missing during the epidemic. As she began testing some of the app's other classes, she realized how important she enjoyed the range of class types and lengths available. This app was also featured as one of Heath line's picks for the stylish fitness gifts. 

Fit Body: 
A community created for wornen by women, Fit 

Body features 12 programs led by four expert coaches to 
help you reach your fitness pretensions. The classes are 
designed to be 30 twinkles or shorter, but if you have 
redundant time, we recommend taking advantage of the stretching and froth rolling vids as well. What's more, the app offers 72 weeks of mess plans with custom 
portion recommendations according to your diurnal 
calorie requirements, plus access to further than 300 
fashions to produce your own mess plan. There's also a 
community function within the app, allowing you to connect with others on your heartiness trip. 

Daily Workouts Fitness Trainer: 
Whether you 're just getting into a diurnal drill routine or are a seasoned fitness sucker, Daily Workouts Fitness Trainer is a solid fitness app choice for those on a budget. It was developed by a pukka particular coach who guides you through randomized exercises drafted from further than l00 of the stylish drill moves. lt offers drill sessions from five to 30 twinkles long, all of which can be performed anywhere. Pundits love that the exercises strike a balance between being casy enough to keep up with and hard enough to feel the bum, and that each session has easy-to- follow videotape instructions. 

Zones forTraining app: 
This app helps you stay in the zone the heart rate zone, that is when you 're working out by integrating 
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with Apple Watch to keep an eye on your palpitation. 
Zones for Training precisely monitors your resting and 
active hcart rate and also provides parameters to 
determine when you 're buurning fat and when you 've 
reached your peak exertion position. It's a perfect 
companion for the Apple Watch, which has an 
exemplary heart rate examiner erected into it. This app 

is stylish for somcone who`s cducated vwith working out 
and wants mone detaild 

Apple Watch. 

Physical Education & Sports: Issue, Challenges & Opporiunities Votume l! 
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7-Nanosecond Drill: 

pretensiOns, or for soNCONC who wants perk heart-

monitoring features and tlawless integration with their 

help them reach their 

The 7- nanosecond Dill is the perfect app for 
people w ith busy schedules that don't allow for spa 

time, frequent trippers, or for thOse who are just getting 
sarted with fitness and want to set lower pretensions 
The app has a simple interface that offers three seven 
minute drill vids on the home screen a introductorv full. 
body drill, a session concentrated on abs, or a high 
intensity sweat session. Fans of the app love the help 
fulera-workout demonstrations, the manageable time 
length ofthe exercises, and the low sticker price. 

Numerous of us believe that there's no cover for a 
coach guiding to gain muscle or exfoliate off those 
redundant kilos or to make your dream body. But the 
arrival of home drill operations erected with the power of artificial intelligence, machine literacy, and other technologies, has disbanded this misconception. Home drill apps offer a stoner the freedom to work out 

anywhere as per their convenience. This composition will cover up the eight crucial benefits of similar operations that you make you forget enrolling into decoration spa enrollments to stay fit and healthy. Have a look individualized fitness programs We all have Oiterent body types and fitness pretensions, and the 

One plan fts or 
Ganiot te applicd i this caSe. utmosi of the tusme hriti orerations Ae ected with thc power of artifcial inteltigence, vachine titerasy. atd 

other top tecinologies thnt help in furnishing excivstve 
drill plans for every sterer. AIl yos hav� hco teo enter 
the necded detaily, similar a5 hody mwes, yEmIF Current fitness positi0n, unbTn itnaS petcnsais, and more, and itll produce a unique cxer<ine yir«zrarin fox vou, You can follow the exerises given in the pian to meet your fitness pretensions. These who are foneriy. fit and want to Imaintain this fitness pusition ca choe from hundreds ofcdrill plans formerty given in the fitneys apps. The popular fitness apps also have colorfut drill vids that druggies can follow to exercise. 
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_______________________________________________________________________________________ 

ABSTRACT 

The new thiazole Schiff base have been synthesized by microwave irradiation method 2-hydroxy-5-chloro 
acetophenone and 4-(p-hydroxyphenyl)-2-aminothiazole. The metal complexes were obtained as a result of interaction 
of Schiff base ligand and metal ions Co(II), Ni(II) and Cu(II), The complexes have been characterized on the basis of 
elemental analysis, infrared, molar conductance, magnetic Susceptibilities, and theromogravimetric analysis. The 
kinetic analysis of the thermogravimetric data was performed by using Broido, Horowitz-Metzger and Freeman-
Carroll method, which confirm first order kinetics and kinetic compensation effect.  
________________________________________________________________________________   

Keywords: Thiazole Schiff Base, Molar conductance, Thermal. 

1. Introduction 

Schiff bases are chemical compounds formed 
from the condensation reaction of aldehydes or 
ketones with amines. These compounds are 
majorly used in industries and also have 
significant biological activities, including 
antioxidant, antibacterial, antifungal, antiviral 
and antitumor. The majority of these 
compounds show excellent catalytic activities. 
Schiff bases are considered to be the most 
versatile ligands as they form complexes with 
the metal atoms. They are called privileged 
ligands because these compounds can be 
synthesized simply by condensation or 
microwaves. Performance of Schiff Bases 
Metal Complexes and their Ligand in 
Biological Activity1 Antifungal Activity of 
Some Mixed Ligand Complexes Incorporating 
Schiff Bases2 Spectral and thermal 
characterization of Mn(II), Ni(II) and Zn(II) 
complexes containing schiff Base ligands.3  
Compounds containing an azomethine group 
(CH=N), known as Schiff bases, were formed 
by the condensation of a primary amine with a 
carbonyl compound. Schiff bases of aliphatic 
aldehydes were relatively unstable and were 
readily polymerizable. Schiff bases and their 
complexes are shows good progress in thermal 
analysis4. The mathematical calculating 
thermogravimetric data, thermal decomposition 
activation parameters can be obtained5 This 
paper discusses the kinetic of the thermal 
decomposition and the accompanying 

compensation effect for Schiff base complexes 
of Co(II), Ni(II) and Cu(II) 

2. Experimental 

All the chemicals were of A.R. grade and used 
as received. 2-hydroxy-5-chloro acetophenone 
(HCA) and 4-(p-hydroxyphenyl)-2 amino 
thiazole was prepared by known methods6-8. 
The solvents were purified by standard 
methods9 
Synthesis of 4-(p hydroxyphenyl)-2 amino 
thiazole; 

 
Synthesis of 2-hydroxy-5-chloro acetophenone 
4-(p-hydroxyphenyl)-2 imino thiazole  
[HCAT]: 
A solution of 4-(p-hydroxyphenyl)-2 imino 
thiazole (0.02M) in 25ml of ethanol was added 
to an ethanolic solution(25ml) of 2-hydroxy-5-
chloro acetophenone (0.02M) and the reaction 
mixture was heat in microwave oven for 4h10. 
After cooling a pale yellow coloured crystalline 
solid was separated out. It was filtered and 
washed with ethanol, crystallized from DMF 
and dried under reduced pressure at ambient 
temperature.  The purity of ligand was checked 
by elemental analysis shown in Table 1. and 
m.p. It was also characterized by IR and 1H 
NMR spectral studies. Yield:70%; m.p. 3100C  
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Table1. Analytical data of the Ligands. 

Ligand Molecular 
Formula 

Formula 
Weight 

Color and 
nature 

Elemental Analysis 

C%  
found  
(Cal.) 

H%  
Found  
(Cal.) 

N%  
Found  
(Cal.) 

Cl%  
Found  
(Cal.) 

S%  
Found  
(Cal.) 

HCAT C17H13N2O2

SCl 
344.6 Yellow 

Crystallin
e 

59.38 
(59.19) 

03.70 
(03.77) 

08.5 
(08.12) 

10.11 
(10.30) 

09.22 
(09.31) 

Preparation of Complexes: 

All the metal complexes were prepared in a 
similar way by following method. To a hot 
solution of ligand HCAT (0.02M) in 25ml of 
ethanol a suspension of respective metal salts 
was added drop wise with constant stirring. 
The reaction mixture was in microwave oven 
for 4-6h. The precipitated complexes were 
filtered, washed with ethanol followed by ether 

and dried over fused calcium chloride. Yield: 
45-50%. The complexes are soluble in DMSO 
and DMF but insoluble in water and common 
organic solvents. The metal chloride content of 
complexes were analyzed by standard 
methods11 The molecular weights of the 
complexes were determined by Rast method 
are shown in Table 2.

 
Table 2. Analytical data and molar conductance of the compounds. 

Compounds Colour Mol.wt. Analysis % 
Found 
(calc.) 

µeff 
 
B.M. 

M 
(Ω-1 
cm2 
mol-1) 

M C H N Cl   

[CoL2(H2O)2] 
H2O 

Brown 800.1 7.25 
(7.36) 

50.86 
(50.99) 

3.65 
(3.74) 

6.86 
(6.99) 

8.70 
(8.87) 

4.48 6.9 

[NiL2(H2O)2] 
H2O 

Green 799.9 7.30 
(7.33) 

50.78 
(51.00) 

3.68 
(3.75) 

6.95 
(7.00) 

8.72 
(8.87) 

3.2 7.9 

[CuL2(H2O)2] 
H2O 

Brown 804.7 7.70 
(7.89) 

50.60 
(50.70) 

3.65     
(3.72) 

6.82 
(6.95) 

8.72 
(8.82) 

1.70 8.3 

3. Results and Discussion 

The Schiff base ligand HCAT and its 
complexes have been characterized on the basis 
of 1H NMR, IR spectral data, elemental 
analysis, molar conductance, magnetic 
succeptibility measurements and 
thermogravimetric analysis data. All these 
values and analytical data is consistent with 
proposed molecular formula of ligand. All the 
compounds are coloured solid and stable in air. 
They are insoluble in water but soluble in 
coordinating solvents like DMF and DMSO. 
The molar conductance values in DMF (10-3M) 

solution at room temperature (Table 2 ) shows 
all the complexes are non electrolytes11 
The 1H NMR  spectra of ligand HCAT shows 
signals at δ 12.09, (1H, s phenolic OH ), δ 9.51 

(1H, s, phenolic OH ), δ 7.55, 7.54,  7.53 and 

7.52 (4H, m, phenyl)  δ 6.81, 6.80, and 

6.78(3H, s Phenyl), 6.68 (1H s thiophene), and 
2.56(3H, s, methyl)12-15 IR spectra of ligand 
and metal complexes  shows (C=N) peaks at 
1620cm- and absence of C=O peak at around 
1700–1750 cm-1 indicates the Schiff base 
formation.16-19 IR spectra of complexes are 
shown in Table 3. 

 



Vidyabharati International Interdisciplinary Research Journal                                               ISSN 2319-4979 
 

 

International Multidisciplinary Conference on Environment: Issues, Challenges, Impact & Steps Towards 
Sustainable Development  24th September 2022                                                                                          543 

Table 3. IR spectra of ligand and metal complexes. 
Compound ⮚(O⮚H) 

hydrogen 
bonded 

⮚(C=N) 

imine 
⮚(C⮚O) 

phenolic 
⮚(M⮚O) ⮚(M⮚N) ⮚(C⮚S) 

HCAT 3119 1620 1514 -- -- 1122 
[CoL2(H2O)2] H2O -- 1608 1504 470 430 1098 
[NiL2(H2O)2] H2O -- 1585 1465 468 422 1090 
[CuL2(H2O)2] H2O -- 1610 1504 509 410 1110 

Thermogravimetric studies: 

An analysis of TG curves of HCAT and its 
metal complexes show that the Co(II), 
Ni(II),and Cu(II), complexes decomposed in 
three stages, the ligand. The Co(II), Ni(II)and 
Cu(II), complexes are stable upto 70oC 
Elimination of one water molecule from Co(II), 
Ni(II), Cu(II) complexes upto 130oC have been 
observed (%wt loss obs./calcd. Co(II) : 
2.44/2.24; Ni(II) : 2.56/2.25; Cu(II) : 2.46/2.23; 
complexes. In the Co(II), Ni(II) and Cu(II) 
complexes there is further loss in weight upto 
220oC indicating the presence of two 

coordinated water molecule in each complex 
Co(II) : 4.57/4.49; Ni(II) : 4.59/4.50; Cu(II) : 
4.58/4.47; 20 In the thermograms of ligand, 
Co(II), Ni(II) and Cu(II) complexes The half 
decomposition temperature and the basic 
parameter calculated for the compounds are 
tabulated in Table 4. The relative thermal 
stability on the basis of half decomposition 
temperature is found to be Cu(II)>CO(II)> 
Ni(II)>HCAT 
The Thermal activation energy (Table 4) was 
calculated by Freeman-Carroll,22 Horowitz-
metzger23 and Broido24 method

 
Table 4:  Thermal decomposition data of the complexes of HCAT 

Compound Half 
Decompositi
on 
Temperature 
(oC) 

Activation Energy 
(kJ mole-1) 

Frequenc
y 
Factor 
Z 
(sec-1) 

Entropy 
Change 
-∆S 
(J mol-1 
K-1) 

Free 
Energy 
Change 
∆F 
(kJ mol-1) 

B* H-
M** 

F-
C*** 

HCAT (LH) 260.51 3.27 5.45 4.36 87.25 212.55 117.75 
[CoL2 (H2O)2] 
H2O 

433.50 5.73 9.55 9.55 191.11 208.24 156.67 

[NiL2 (H2O)2] 
H2O 

384.17 4.13 8.26 3.30 66.03 216.60 145.64 

[CuL2 (H2O)2] 
H2O 

494.86 11.28 11.28 10.16 203.31 208.54 170.28 

 * Broido, **Horowitz-Metzger and  ***Freemann-Carroll 

4. Conclusion 

The thermal decomposition in three stage 
decomposition. It is assumed that dehydration 
of the complexes containing water occurs 

within an active reaction interface. The 
compensation effect of thermal decomposition 
of the complexes indicating the change of 
sample mass. 
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Abstract: 

The plant species belonging to Cucurbitaceae family have a worldwide distribution, but most species 
can be found in tropical and subtropical countries. A number of the plants belonging to this family have 
reported important and biological pharmacological activities. Cucurbitaceae member plants are also in use in 
the folk medicinal system of India. The members of the Cucurbitaceae are annual or perennial herbaceous 
plants having climbing habit with characteristic tendrils. Plants of this family have many medicinal and 
nutritional benefits. Therefore, it is important to find out the Ethnobotanical uses in rural region of Ralegaon 
area and containing active agents possessing pharmacological activity in plants. In this study, we have 
documented some of the important plants viz., Citrullus lanatus, Lagenaria siceraria, Bryonia lacinosa, 
Cucumis sativa, Coccinia grandis, Cucurbita pepo, Momordica dioica, Momordica charantia, Cucumis 
callosus, and Luffa acutangular located in Ralegaon region. 
 

Keywords: Cucurbitaceae, Medicinal, Ralegaon region. 
 

Introduction 
Ralegaon is tehsil place, town in Yavatmal District of Maharashtra. It includes 146 villages, covered 

762 km² areas. Most of the area of ralegaon taluka is covered by forest. A number of villages are situated at 
edge of the forest. So, the population is mainly rural and agriculture and agricultural labor are the major 
occupations of the rural people. [2] They use folk medicinal practices for the treatment of many diseases and 
illness which is found around us. Plants were used as remedies to cure many diseases and infections during 
ancient time. Medicinal plants are easily available, cheap and affordable. The plants have medicinal 
importance due to the presence of certain chemical substances that produce specific physiological actions on 
the human body. The most essential of these bioactive constituents of plants are alkaloids, tannins, saponins, 
flavonoids and phenolic compounds. [1] The gourd family, Cucurbitaceae is one of the most important 
family, which includes approximately 125 genera and 960 species. [3] The family Cucurbitaceae includes a 
large group of cultivating crops like cucumbers, watermelon, luffa, etc. and medicinally important plants 
like bottle gourd (Lavki), bitter gourd (Karela) etc. which are medicinally important. The present study is to 
review the pharmacologically and biologically important plants and phytochemicals present in cucurbits and 
to understand their pharmacological activity 
 

Material & Method  
A Systematic survey of the 10 species of family Cucurbitaceae growing throughout the Ralegaon 

region was carried out. To find out the traditional medicinal uses of this plants visited the tribals, rural 
population, and vaidus in the Ralegaon region. The information was collected from them about the plants of 
cucurbitaceae member used to treat diseases. Also phytochemical constituent’s information was collected of 
those plants used for disease treatment. A literature review was conducted to study the phytochemistry & 
acknowledged.  
 

Result and Discussion  
Ethnobotanical investigation and survey has led to the documentation of family cucurbitaceae plants 

used by tribals, rural people and vaidus for treatment of diseases like fever, infertility, heatstroke, worm 
infection etc. They gave information about their traditional medicinal applications in curing treatment of 
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various diseases. Out of 10 species, 10 were used medicinally, 9 were edible, for humans. The results of the 
present study are discussed below.  

Sr. 
No 

Scientific 
Name of 
Plant 

Common 
Name  

Phytochemicals  Pharmaceutical and Biological 
activities 
 

1 Bryonia 
lacinosa L. 

Marble,Vine, 
Shivalingi, 
Shivaling 
 

saponin molecules, 
flavonoids, phenolic 
acids, sugars, punicic 
acid, goniothalamin and 
gluccomannan. The 
polysaccharides and fatty 
acids.[4]  

Antimicrobial, antibacterial, analgesic, 
Anti-inflammatory, androgenic, 
antipyretic, antidiabetic, anti-
asthmatic, anti-oxidant, anti-tumor[4] 

2 Citrullus 
lanatus 
(Thunb.) 
Mat. & Nak. 

Watermelo, 
Kharbuza, 
Tarabuuza, 
Tarabuuja. 
 

alkaloids, flavanoids, 
tannins, amino acids, 
carbohydrates, 
cardioglycosides, 
terpenoids, steroids, 
carotenoids, oils and fats, 
vitamins, Calcium, Iron, 
Magnesium, Phosphorus, 
Potassium, and Zinc.[10] 

Antibacterial, antifungal, 
antimicrobial, antiulcer, antioxidant,  
anti-inflammatory,  anti-
hyperglycemic, anti-cancer,  
anti-diabetic, anti-hepatotoxic,  
anti-inflammatory, anti-helminthics,  
anti-virus, anti-bacterial,  
anti-microbial [10]  

3 Coccinia 
grandis (L.) 
Voigt 

Ivy Gourd, 
Kundru, 
Tondli   

Steroid, carbohydrates, 
tannins, flavonoids, 
saponins, alkaloids b-
amyrine, lupeol, 
cucubbitacin, 
cephalandrol, 
cephalandrine.[15]  

Antibacterial, Anthelmintic, 
Antioxidant, antiulcer, antimalarial, 
anti-inflammatory, antipyretic, 
analgesic, hypoglycaemic, antifungal,  
Anti-dyslipidemic, Antitussive, 
anticancer, antitussive, mutagenic 
activity.[14]  

4 Cucumis 
callosus 
(Rottler) 
Cogn. 

Muskmelon, 
Sweetmelon 

alkaloids, 
carbohydrates, 
proteins/amino acids, 
glycosides, fixed oils & 
fats, phenolics, tannins, 
phytosterols, flavonoids, 
Saponins.[21] 

antioxidant, anti-inflammatory, 
antidiabetic. [22] 

5 Cucumis 
sativus L. 

Cucumber, 
garden 
cucumber, 
apple 
cucumber, 
Khira, 
Kakadi, 

Flavonoids, alkaloids, 
glycosides, saponins, 
tannins, terpenoids, 
carbohydrates, and 
sterols.[12] 

anti-bacterial activity, antifungal 
activity, cytotoxic activity, Antacid & 
Carminative activity, Activity against 
ulcerative colitis, Hepetoprotective 
activity, Hypoglycemic and. 
Hypolipidemic activity.[13] 

6 Cucurbita 
pepo L. 

Pumpkin, 
Field 
pumpkin, 
kaddu, 
Kohala, 
Bhopla 

Steroid, Protein, steroids, 
tannins,  flavonoids, 
triterpenoids, phenols.[16]  

Antitumor activities, Antimicrobial, 
Antioxidant, Hypoglycemic and 
hypolipidemic.[17] 

7 Lagenaria Bottle Gourd, Flavonoids, Protein, Analgesic and anti-inflammatory, 

https://www.ijfmr.com/


 

International Journal for Multidisciplinary Research  
International Conference on Multidisciplinary Research & Studies 2023 

E-ISSN: 2582-2160   ●   Website: www.ijfmr.com    ●   Email: editor@ijfmr.com  
 

IJFMR ICMRS’23-204 3 

 

siceraria 
(Mol.) 
Standl. 

Bitter calbash 
gourd, Lauki, 
Dudhi 

Triterpenes, Volatile 
essential oil, 
Carbohydrates.[11] 

Diuretic activity, Anthelmintic 
activity, Antihepatotoxic activity, 
Immunomodulatory activity, 
Antistress and adaptogenic property, 
Antimicrobia, Antioxidant. [11] 

8 Luffa 
acutangular 
(L.) Roxb. 

Wild luffa, 
Ban turai, 
kadu-dodaki 

Proteins, Flavonoids, 
Anthraquinone, Fatty 
Acids, Saponin 
Triterpene.[20] 

hepatoprotective, antidiabetic, 
antihyperlipidemic, antioxidant, 
anticancer, antibacterial, CNS 
depressant, immunomodulatory, and 
anti-ulcer activity. [20] 

9 Momordica 
charantia L. 

Bitter Gourd, 
Karela, 
karali, 

Saponins, proteins, 
polypeptide, steroid, 
pyrimidine nucleoside.[19]  

Anti-cancer, Antivirals, Analgesic 
Effects, Anti-inflammatory, 
Hypotensive action, Anti-fertility 
effects.[19] 

10 Momordica 
dioica 
Roxb. ex 
Willd 

Ban Karela, 
Kartoli 

Protein, lipid, fibre, 
carbohydrate, potassium, 
sodium, calcium, iron, 
zinc, fat, vitamins, 
alkaloids, steroids, 
triterpenoids, and 
saponins, flavonoids[18] 

diuretic, laxative, hepatoprotective, 
antivenomous, anti-hypertensive, anti-
inflammatory, anti-asthmatic, 
antipyretic, anti-leprosy, antidiabetic, 
and antidepressant properties but also 
its leaves have anti-helminthic, 
aphrodisiac, anti-hemorrhoidal, 
hepatoprotective, anti-bronchitic, 
antipyretic, anti-asthmatic, and 
analgesic properties.[18]  

 

Conclusion  
In the present study, we reviewed phytochemical constituents, pharmacological properties and 

medicinal uses of certain plant species of Cucurbitaceae in Ralegaon region. Different parts of the plants 
such as stem leaf, root, tuber, fruit and seed of the above members of this family have been studied 
extensively by many researchers. The ethnobotanical and phytochemical review undertaken in this plant 
family displayed multidisciplinary usage of these plants in curing of various types of diseases. Considering 
its huge phytochemical and variety of pharmacological activities, the Cucurbitaceae members could be 
proposed as good candidates for discovering new drugs as well as agriculture-based entrepreneurship. 
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Abstract:

A. Y. Shaikh
Department of Mathematics

Indira Gandhi Mahavidyalaya,
Ralegaon, India

Holographic Dark Energy Modelby Sharma and
Mittal with Bouncing Scenario

Keywords :

A. S. Mankar

In a flat FRW universe, the bouncing model is
studied in the presence of Sharma-Mittal Holographic
Dark energy. The equation of state (EoS) parameter for
the SMHDE model describes the ironic behavior of the
universe. The kinematic and physical characteristics of
the models are analyzed in detail.

Introduction :

Department ofMathematics
Shri Shivaji Science College,

Amravati, India

FRW metric, SMHDE, Bouncing scenario.

A persistent physical enigma is the character of
the expanding universe linked to a strange energy source

known as dark energy (DE). Large-scale structure,
cosmic microwave background anisotropies, and obser
vations of type-la supernovae provide evidence for this
expansion. Quintessence, K-essence, tachyon, phantom,
ghost condensate, quintom, Chaplygin gas models, and
agegraphic DE models are a few contenders that fit the
DE criteria [1-15].The HDE has been thoroughly exam

ined in the literature and is a good candidate for DE. Its
foundation is the holographic principle, which claims that
a system's number of degrees of freedom scales with
area rather than volume. According to research by Cohen
et al., the DE must adhere to the holographic principle
and be limited by the infrared (IR) cut-off. Li has looked
at the Hubble horizon, the future event horizon, and the
particle horizon as potential candidates for the IR cutoff.
She has also demonstrated that only the future event
horizon can give the cosmos the necessary acceleration.
Sheykhi [16]created the Hubble horizon HDE model
and contended that, with the aid of DE and cold dark
matter (CDM) interaction, this model could account for
the current condition of theuniverse. In order to identify
the evolution of the universe under the assumption that it

is occupied by both cold dark matter and interrelating
dark energy, new holographic dark energy models, THDE,
RHDE, and SMHDE, have recently been established
using an inventive formulation for entropy combined with
the holographic principle (see Ref. [17).

V. M. Raut
Principal,
Shri Shivaji College of Education,
Amravati, India

In this study, we looked into the General Theory
ofRelativity in relation to the bouncing model. The main
goal of thispaper is to study the bouncing conducts at an

early era and the cosmic speed singularity in late time. In

the framework of a flat FRW world, the bouncing model
is examined in the presence of Sharma-Mittal Holographic

Dark Energy (SMHDE).

Metric and Field Equations :

A flat FRW metric is given by

ds' = d -d ) (d +dy? + de' ), ..(1)

where a() is the scale factor and is a function of t. The
Einstein field equations in General Relativity are written
as follows:

R,-z8,R=-(T, +)

obtained as:

...2)

The energy momentum tensor for matter and DE is

defined as T, =P M,u,; Ty =(PtPe)u, u-8,Pas
where p and p are the energy density of matter and

DE density, respectively, and p is the pressure of the

DE, while the equation of state (EoS) is defined as

=Pe, The field equations for the metric (1) are
Pae

3H' =p + Pe

2H +3H=-Pa

Bouncing Cosmology :

..3)

..(4)

Imagine a symmetric bounce across the scale

factor a =e, in which y a positive constant param

eter governs the cosmicexpansion. The Hubble param

eter is computed as H=*=2yt. The scale factor

behaves symmetrically at the bouncing point. There is a

National Conference on Emerging Trends in Computational Science and Technology / MS-11



chance that there will be a null Hubble parameter value
at the bouncing epoch becausc the scale factor valuc
does not disappear at the bouncing point. In the bouncing
model, thcrc is a bouncc that moves thc l [abble param
eter linearly from the contracting universe to the expanding
univcrse. This formula can be uscd to determinc the
deceleration parameter:

9--1
I1 is imporlant to note that the deceleralion

parameter tends to a constant value of-1 after a finite
lcngth of time and has a ncgativc valuc for both
contracting and expanding worlds. The deceleration
paramcter gocs to large ncgative values closc to the
bouncing point even after leaving the negative time zone

(contracting universe). In the expanding universe, the
decelerat ion parameter tends to at late times in the
positivc framc of cosmic timc.

density p t

Sharma-Mittal Holographic Dark Energy (SMHDE):
In [18-201, the authors defined as they provided a

Iwo-parametric eniropy

P

3CH!

Here 4= 4r, R is tree parameter and L is the R
cutoff. The Sharma-Mittal entropy becomcs Renyi
entropy in the limit R0. Similarly, in the limit

R18, the Sharma-Millal entropy becomes Tsallis

entropy. Cohen et. al. [21] recommernded the energy

3CSADE By consider

=

1:

8TR

6Cy

R

ing the Hubble horizon to be the system's infrared cutoff,

i.c.. LH!, the Sharma-Mittal IIDE density is

SsDE

P, =12y''.

2yr

4;'

The energy density of matter is

6Cyt

..(5)

implics

I+

...(6)

TR
..(7)

The EoS parameter of SMHDE is

-47 +12y'r)

6C'y'l
4y't

Jerk paraneler :

In both contracting and expanding universes with regard
to cosmic timc. the SMI IDE cncrgy density stays posi
tive throughout the cosmic evolution. Near the bounce,
thc cncrgy density cxhibits a symmetric bchaviour forall
selectec values of ß and ß. Next io the houncing point,

the LoS parameter progresses to exhibit symmetric
bchaviour: Gcncrally spcaking, the EoS parameterjumps

from the phantom region o<-l, traverses the vacuum

DE (CDM) model o=-1, and matter dominated
period, and then overlaps wilh a quintessence zone

o>-l in both wings ofthe bouncing epoch. In terms of
movenent away rom the bouncing point, the EoS
parameter is seen to advance in the phantom region.

The Jerk parameter is defined as the third
derivative ofthe scale factor with respect to cosmic time.

-=q+24*
H a

ACDM model has the value i=l.

.(8)

The jerk parameter is j() =1+

The jerk parameter for the

Discussion and Concluding remarks :

The parameter's value y determines the jerk
parameter. The jerk parameter has a solitary value
because of the Hubble rate's disappearing nature at the
bouncing point. The jerk parameter decreases to negli
gible levels near one when the bounce is indefinitely far
away.

MS-12/ National Conference on Emerging Trends in Computational Science and Technology

..9)

The flat FLRW model with an accurate fon of
the Hubble paramete: , a function of cosmic time : was

examined in this work. Fronna contracting to an expand

ing cosmos. the Ilubble parameter increases linearly
through at bounce. The deceleralion parameter increases
from small negative values close to the bounce to big
negative values in the negative domain. lt shifts from
extremely negative values to late tmes in the positive
domain. Bouncing cosmology offers a method to explain
the singularity problem that appears in the standard
astrophysical model, which is its main advantage.
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ABSTRACT :

Accelerating Magnetized Strange Quark Cosmological
model for Bianchi type I (Kasner metric) in modified gravity

Keywords :

A. Y. Shaikh

In this paper, we have explored magnetized
strange quark matter (MSQM) solutions for the Bianchi

IKasner metric in f(R,T) gravity. The Bianchi-I Kasner

type metric with magnetized strange quark matter

(MSQM) distribution in f(R,T) gravity is considered,

where R is the Ricci scalar and T the trace of matter

source. For examination, the function f(R)=fR+f(T)
with the cosmological constant A is selected. We

discovered that the strings are there in the early phases
of the universe's evolution and vanish with the passage

of time. The action of the string may be the cause of the
fluctuation in the equation of state (EoS) parameter
p=-p. We discover that the string tension is constant
throughout the evolution of cosmos.Magnetic field is not

observed in our solutions.

Department of Mathematics
Indira Gandhi Kala Mahavidyalaya,

Ralegaon - 445402, (M.S.), India

Email : shaikh2324ay@gmail.com

1. Introduction :

Kasner metric, magnetized strange quark
matter, modified theories of gravitation.

One of the most significant mysteries of
cosmology is the discovery of cosmic fast expansion,
which has been verified over the past 20 years by a

variety of observations. Dark energy (DE), a negative
pressure energy, is thought to be the source of cosmic
acceleration. Rather of relying on the mysterious
concept of DE, changed theories of gravity, which are

only extensions of general relativity can be used to

reproduce the dynamics that characterise the expanding
cosmos. As a reasonable explanation for dark energy

and the universe's expansion, these hypotheses are

attracting the attention of an increasing number of
individuals. A number of ideas, each with an unique

importance, including f(R) theory [1], Brans-Dicke

cosmology [2], f(T) f(T) gravity [3], and others. A

fascinating extension of GR which has received a lot of

M. G. Bhujade
Department of Mathematics

Lokmanya Tilak Mahavidyalaya
Wani - 445304, (M.S.), India
Email : mgbhujade20@gmail.com

interest recently is the f(R,T) theory of gravity, one of

the various modified theories of gravitation put forward
by Harko et al. [4]. The gravity theory, represented by
f(R,T), may give an explanation for the universe's late

time cosmic acceleration. Assuming an auxiliary scalar
field along with two known forms of scalefactor, Houndjo
et al. were able to demonstrate a transition from the
matter-dominated era to an accelerated era by re-estab

lishing f(R,T)-{(R)+f(T) [5]. In f(R,T) gravity theory,
Sharifand Zubair have studied the law of thermodynam
ics [6]. Recent findings show that magnetic fields exist
in galaxy clusters, pulsars, and neutron stars [7]. Even if
the majority of their genesis is still unknown, magnetic
fields were crucial to the creation of structures in the
early cosmos. In this study, we employ f(R,T) for the
Kasner metric to relate magnetic fields to strange quark
matter in gravitational models.

Large-scale observations reveal the cosmos to

be homogenous and isotropic. The isotropy of a pre-re

combination epoch is not supported by any observed evi
dence. The observed local anisotropies in galaxies, clus

ters, and superclusters prompted the investigation of aniso

tropic models [81. The Kasner metric is invariant under
an abelian translation group in three dimensions. The
Kasner solution, which Taub developed, depicts an

idealised universe expanding in a more anisotropic way.

The Kasner solution is essential to the study of tempera
ture isotropy, primordial nucleosynthesis, magnetic field
evolution, big particle survivability, inflation and anisot
ropy in the creation of quantum particles, and statics of
the microwave background, as stated by Palathansis et
al. [9]. Clifton studies the existence of solutions in higher
order theories [10]. The Kasner solution in f(T) cosmol
ogy has been examined by Skugoreva and Toporensky
[11]. Furthermore, in order to get precise cosmological
solutions in the fourth order gravity theory, Clifton and
Barrow have examined the initial singularity using the
Kasner metric [12]. Gao and Shen found a new method
for solving static and solutions with spherical symmetry
for f(R) theory of gravity [13]. The Killing tensors were

used by Paliathansis to develop new integrable f (R)

MS-32 / NationalConference on Emerging Trends in Computational Science and Technology



models [14]. Camanho et al. [15| have explored pure

Lovclock cquations for che Kasncr mcasu:Cs.
Alternative theories and solutions for quark along

with strangc quark matter (SQM) in GR thcory arc
included in various studies in the literature and several
modified theorics have bcen cxamincd by Yilmaz ct al.

|l6-19). Giholizade et al.'s investigation on the geometry
and thermodynamics of SQM is available (2D]. Several
researchers have investigated SQM for different
cosmological modcls (21-26]. Based on obscrvations of
type la Supernovae, the belaviour of SQM combined
with magnetic cpoch suggests a faster cxpansion of the
cosmos |27|. Aktas and Aygun used reconstructed f(R,T)
gravity to study the devclopment ofthe MSQM distribu
tion in the FRW universe [28|. The MIT bag model is

considercd to bc most cffective qualitativc modcls for
quark confinement [34].

In this papcr, the Bianchi-I Kasner typc metric
with magnetized strange quark matter (MSOM)dissemi
nation in f(R.T)gravity with cosmological constant ? is

considered. This is how the paper is organiscd. Scetion 2

includcs gravitational ficld cquations of f(R,T) gravity.
The Space-tíme Metric of the Kasner type and Solution
to the Ficld cquations arc covcrcd in scction 3. At last.
section 4 includes the discussion and conclusions.

2. Gravitational field equations of f(R,T) gravity :

In f(R.T gravity. the action is given by

L is ualter Lagrangia, g is the delernminaIl of, The

function f(R,T) is determined by the Ricci scalar R

and the trace T of the matter source's energy-momen
tum tensor T, and T, is defined as

2 &t-gL,)

7,=8,2,

The Lagrangian L is only depends upon g, and indepen
dent on its derivatives and hence reduces to

201,
...3)

...(1)

J(R.T)R -(RDg, +(g,VV,-v,V,)

...(2)

The gravity f.eld equations for f(R,T) can be determined
by varying tke action (l) in accordance with the meric
tensor compenentS g_ij.

where, the covariant derivative is

f(R.T)=8r7, - 5,(R.T)T, - f,(R,T)E, +Ag, .(4)

V(R.I)=K,, fR,D)=

ad E, =-27, +g,L. -2gi0

The Bianchi type-I Kasner space-time is

ds = di'-n dr-t d-d? (5)

Where, p,, p, P, are parameters satislying concition

ptp, +P, =sand p +p, tp =t. It is necessary

that the parameters P,, P,. P, be constants and the space
is anisolropic if twy Oul of te three are dilTerent.

cfR,T)

We consider We take MSQM as thc gravitational
source. We consider the energy momentum tensor as

laken in [28,29] which can be cxpresscd as

where p is the pressure, p is the energy density, h² is

magnetic flux andu, is the four velocities. We consider
magnetic tlux in the x-ax is direction of that satisfies

u,h =0[7, 281.

R+2f(T)
fR}+ f{T)

iR}+ f,(T){R)

Therefore, under this theory, we may derive many

theoretical models for each option of f(R,T), based on

the type of the matter sOurce. A CCording to Harko et

al.[41, there are three distinct forms of f(RT).

fR,T)-}

...(6)

...(7)

The model (R.T) =i, (R)+ f, (T) or MSOM with a

Bianchi type-1 Kasner space-time and a cosmological
cOnstant A is examined in this sludy.

3. Field equations for j(R.T)= f(R)+ ,(T)
model with A

We consider the model f(R.T) - f(R) + F,(T)

in Eq. (4), f(R,T) theory's moditied field equations with
a cosmological constant A ,we obrain

f(R)R,SR)g, -(g,yv, -Vv, (R)R,

Using above coudiion in Eq. (8), we gel

We choose the arbitrary tunction f(R) = R and

f(T)=T, bere u is constant.
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Using co-1n0ving coordínates, field equations of f{R,T)
gravity for the given metric (5) are obtained as

p,is-1) -%]=2u

rp,is-I)-4,]=

8+4

8n+

where. I, =-2s + 6).

2u

tL24s-)-4,}=-u

p=

8+4

p-4B

4. Solutions of Field Equations

16t + 3u

(lór+3u

p{l67+3u)
2{ 2u

..9)

16+3u

..(10)

p++A

Using Eqs. (10) and (12), we get P, P For this value,

the above system of Eqs. (10)-(13) reduces to the
following equations:

where B is bag constant as takcn in 331.

2

..11)

..{12)

E|p+A

rlz,s-D-|---[ op+P+A

...13)

...{14)

..(13)

We have Lhe set of field equalions ( 14-16) with

four unknowns h,p,p A and thrce Equations. While morc

conditions are required to solve the system enirely, we

adopt the Equation of State (EoS) of MSQM in the
following fon:

p+A

..(16)

...(17)

There have been many different range valucs
used to describe it. Chakraborty et al. observed that the

value ofB varies between 60 and 80 MeVifin
.
Once

morc, in cquilibrium, B has a valuc of (1 50 McV}} at
zero temperature |36]. Chamel et al. Considered Bag
constant values to be 78.6,65.5," and" 56.7 Mcv(fmy*,
see [37]. The value of B considered as 60 MeV(fmy by

P. K. Sahoo ct cl. [26]. In this paper we consider B-78
MeV(fin)

Using Bqs. (14)-{17), wc obtain the magnetic
flux, energy density, pressure and cosnological constant
as follows

p=B+

p=-B+

A=

(8T I )

4(8t + 1)| 2

[(e-s')
4(8T +) 2

167+2
(s 1)

-(2p,- P
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(67+4),
(87+M)

...(18)

..{19)

...(20)

...(21)

The behaviourofthese obtained quantities (18)

(21) versus cosmic time (t) are presented in the Figs.
|-4. As depicted in the Fig.1, the magnetic flux varies
from very small negative value and eventually vanishes
at late times and hcnce the influence ofa magnetic ficld
is not skown in our model. The graphical presetation of

density (p) versus cosmic time (t) is depicted in the Fig.
2 illustrates that dernsity decreases froma positive value
and consequently becomes constant with passage <of

cosmic time (t). In the Fig. 3. the plot of pressure (p)

against cosmie time (1) is depicted lrom which we

observed that the pressure (p) is negative during the
evolution ofcosnos and this indicates that the expansion
of universe is happening Taster way. The value of
cosmological constant A is ncgativc.
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Fig. 1 : Magnetie flux (h²) versus cosmic time (t).
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Fig. 2 : Plot of density (p) versus cosmic time (t).
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Fig. 3 : Plot of Pressure (p) versus cosmic time (t).

The Fig. 4 represents the behaviour of EoS
parameter (o) versus cosmic time (t). It fluctuates from
the quintessence dark era to a constant value that is

almost equal to -1, acting similarly to the cosmological
constant (A ), which is a good fittodescribe the behaviour

of DE since our derived model eventually becomes the

ACDM model.
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-0.997
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5. Conclusions :

3

-1.000

4
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Fig. 4 : Plot of EoS parameter (o) verses cosmic
time (t).
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Abstract :

Keywords :

Dynamic Analysis of Renyi Holographic Dark
Energy with Granda-Oliveros IRCut-off

dark energy, gravity.

A. Y. Shaikh

This work examines the Hypersurface-homoge
neous cosmological model within the context of gravity,
using Renyi holographic dark energy (RHDE). To get

exact solutions for the field equations, it is assumed that
the shear scalar is proportional to the expansion scalar
Accounting for the time-varying deceleration parameter

allows for a thorough analysis of the cosmological model
solution. The RHDE is examined using the Granda

Oliveros infrared (IR) cutoff. Various physical and

kinematic properties of the model are also investigated.

Furthermore, three physically possible cosmological
scenarios are presented with respect to the parameter
that appears in the space-time metric.It was found that
the findings of our investigation agreed with the recent

observational data.

1. Introduction:

Department of Mathematics,
Indira Gandhi Kala Mahavidyalaya,

Ralegaon-445402. (M.S.)India.
shaikh2324ay@yahoo.com

Homogeneous-hypersurface,Renyi holographic

The expansion of our Universe is currently
happening at a faster pace, as evidenced by observa

tional cosmic evidence [1-4]. Dark energy (DE), which
has negative pressure and accounts for 70% of the
peculiar ingredient [5-8], drives the cosmic expansion of
the universe. Even though there is ample evidence, the
DE issue in theoretical physics is still unsolved. Research

ers are exploring modified gravity further in an attempt
to give an explanation for the cosmic acceleration of the

universe and to describe the DE. The most fundamental
modifications to General Theory of Relativity (GTR) are

represented by the f(R) theories, which introduce the
arbitrary function of Ricci scalar in Einstein-Hilbert
action. Buchdahl [9]presented f(R) gravity in an effort
to explain the universe's fast expansion and the evolution

of its f(R) structures. Numerous researchers have

A. P. Jenekar
Department of Mathematics,
Arts, Commerce and Science College,
Maregaon-445303.(M.S.)India.
apjenekar@gmail.com

investigated f(R) gravity in different cosmological
scenarios [10-20]. Among the several modified theories

of gravity, f(R) gravity is considered one of the most
appropriate models with important cosmologicalimplica
tions.

From the perspective of black hole physics, the

holographic principle which was initiallyproposed by
G'tHooft [21] seems to be a suitablecandidate for the
explanation of dark energy, which is why holographic
dark energy (HDE) has become the stronger contender.
As suggested by Susskind [22] and Bousso [23], the
holographic principle states that a system's entropy rises
with surface area rather than volume. Extending this, a

unique cosmic application ofthe holographic principle was

introduced by Fischer and Susskind (24]and Cohen et

al. [25], cclipsing the realm of black hole physics. The
way in which these HDE models then correspond with
available observational data is illustrated by the analysis
presented in (26-29]. Different cosmological models have

been illustrated and constructed using a variety of
entropy generalisations, including the holographic DE
models of Tsallis [30,31], Sharma-Mittal [32], and Renyi

[33]. According to [34-39], many researchers have
recently concentrated on RHDE in a range of cosmo
logical scenarios as Renyi HDE shows better stability on

its own in the non-interacting cosmos.

This paper investigates the analysis of time-vary
ing deceleration parameter in hypersurface-homogeneous
space-time with RHDE under the framework of
f(R) gravity. Section 2 discusses the hypersurface
homogeneous space-time, along with Field equations in
corporating pressureless dark matter, and the RHDE
model with Granda-Oliveros IR Cut-off. In Section 3,

the metric potentials are deducted while taking into
account the proportional relationship between the expan

sion and shear scalars. The kinematical and physical prop
erties of the model are covered in Section 4. Lastly, the
conclusions and discussion are presented in Section 5.
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2. Metric and Field Equations

For f(R) gravity, its action is prescnted by

S=fgR) + I, )Jd'x,

where f(R) denotes the general function of the Ricci

scalar R and L, stands for the usual matter Lagrangian.

The action (1 )is varied with respect to the metric
S to derive the associated field equations expressed as

F(R)R- f(R)g -VuVF(R) + g.V"y„F(R)

where F(R)= df (R)/dR, Vu is the covariant

differentiation, ,, stands for the standard matter energy

momentum tensor emanating from the Lagrangian

L, and I stands for energy momentum tensor of

RHDE.

ds? =-di+ A() d + B()

.) 4+248!

Several authors have studied hypersurface
homogeneous models with much interest, which is
expressed as

[dy' +'o, K) de ].

...(2)

...(3)

where 4 and B are the scale factors such that
they are functions of t only and

B B K

Lo,K)= sin y, y,sin ky for K =1,0, -1 respectively.

Katore et al. [40] studied the hypersurface
homogeneous space-time with anisotropic dark energy

(DE) in Brans-Dicke gravity. Verma et al. [41] and
Katore and Shaikh [42] explored this space -time in Saez
Ballester gravity.

Thc scalar curvaturc R for thc mctric (3)turns
out to be

...(4)

where stands for the differentiation with respect to
cOSmic time t.

For pressureless nmatter along with RHDE, the
cncrgy momcntum tcnsors arc given by

Using equations (2) and (5), the field equations

.(5)

where p.. stands for the energy density of matter,

P, and p, denote prcssurc and cnergy density of the

RHDE respectively, u, are components of the four-ve
locity vector of fluid for which the relation

S,u"u=-l holds.

are expresscd as

AB(-2-#=-p,.
|B AB B

A B

3. Solution of the Field Equations

+

1+a

The scale factor, which depends on time, is used
to define the deceleration parameter. Theparticular form

of the timc-varying decclcration paramctcr that we have
examinedis given by

(9), we obtained

H=l+

wherc denotes avcrage scale factor and B>0
is a constant.

d
di H

Usingtherelation 4 =-1and solving cquation

And integrating thc cquation(10) yiclds

a(t) =(eh -|)8

where k, is the integration constant.

Using the relation alt)=

the redshift, we obtained

qz)=-1+

..(6)

where unity is taken into consideration for the
integrating constant.

..(7)

B

tp,: ...(8)

1+z

...9)
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..(10)

...(11)

Using the relation (12), the deceleration parameter(9) in

terms of redshift (z) is expressed as

where z stands for

...(12)

...(13)

The deceleration parameter is the measure of
how the expansion of the cosmos has changed over time.



In instances when the universe is decelerated over time,

this paramcter is positive (g >0) and it is negative (q <0)
during the accelerating expansion of the
The behaviour of the deceleration parameter (g) against
redshift (z) is depicted in Fig. Iwhich shows that value

of the decclcration paramctcr is ncgative throughout the

evolution of redshift (z) and it lies in the range -1<g<0
which resemble with the current observational data indi
cating thc accclcrating modcl.

deceleration

parameter

(q)

-0.925

-0.930

-0.935

-0.940

A(z) =(1+z) (m12)

and B(z)=(1+z)

Fig. 1. The behaviour of deceleration parameter (q)
against redshift (z) for =0.125.

1

(m+2)

redshif (z)

To obtaincd the prccisc solutions to the ficld
cquations (6)-(8), we now take into consideration that
the expansion scalar is proportional to the shear scalar,

which is represcnted A= B" with mlas with as an

arbitrary constant. Using a = AB =V, we get

F=c(l+z)'.

3

COSIMOS.

4. Physical and kinematical properties :

H(z) =1+(l +z)

4

Both the metric potentials A as well as B have
constant value at z =0.This indicates that there is no

initial singularity in our model and afterwards, it incrcases
rapidly with the evolution of z that completely concurs

with the Big-Bang model of the Universe.

..(14)

We consider the result Fa as determincd by

Kotub Uddin et al.(43], where is an arbitrary integer. By

taking i=-2, we get F=ca,with c wc gct with as a

constant and using equation (11), it becomes

...(15)

...(16)

Using equations(10)-(11), the Hubble parameter

(H)in tcrms of the red shift (z) can be expressed as

...(17)

The mean anisotropic parameter is obtained as

P,

32

The anisotropic parameter (18)hasconstant value at z = 0

and vanishes at z1 thereby satisfying the
isotropization of the Universe.

The RHDE density has the form

75 (m+2)
2m

where d and dare constants as taken in (44].

ComeS

P, =:

3d

Shekh and Ghaderi [45] discussed a hypersur
facc-honogcncous spacc-tinc, incorporating an interact
ing holographic dark energy (HDE) model with Hubble's
and Granda-Oliveros IR cut-offs while Vinutha et al.
[46] used Renyi HDE to investigate it with the Hubble
horizon in the Sacz-Ballcster gravity as an IR cut-off.

Without collapsing into a black hole, the RHDE
principle ought to be constrained by Granda-Oliver

osinfrarcd cut-off scale L=(y,H' +y,#)?, wherc

X, and y, are arbitrary constants. Applying this restric

tion, the equation (19) of energy density for RHDE be

f(R)

3a'(a(l+(l+z}-80+=y°(+0+"))
8n 1+ zö(r,l+(l+:) -Y,9(1+2)"(1+(l +z")).20)

Using the equations (14)-(15), theRicci
scalar(4)reduces to

(1+z)

(18m(1+(1 +a)')-sh(m + 2))

(m+2)

The scalar function f(R) is found to be

o. fN+4

...(18)

(l+z'(1+(l + z*)

(m + 2)7(+2'(1+(0+z9)

...(19)

2mßc, 10B + 5mß-18m 10ß + Smß-36m
(m+2)| (B+1)(1+z)

m+1

4(m+1)
*mt2) (1+z) (m+2)

B+2

The pressure (p.) of Renyi HDE is found to be

...(21)

...(22)

P, --24(l+ z (1+((+zy)B+2,(l + 2)U-9)
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(I+(0+z) ")e+0+GmK(1 + 2)

Gm(l+z)20 B)

-5(m + 2)B)– 4(m+ 2)

cmß(1+z)l+p)

(m+ 2) + 0+2y" \lim(1+(1+z)")

(B+1)(B+ 2)(m + 2)

((1+PXSB(m +2)-36))|

+{1+(|+2)

The energy density of matter (p.) is obtained as

oGM(l+z)201B)
(m +2)

C,mK
2(m+) +z)

P(P(23m + 10)+(1+p\Sb{m+ 2)(1+(1+:))= 36m)

(1+p(2+B)

2(m +1)

4(+1)

(n-2)

2(m +1)

(23m + 10)8 +(1+(1 +z)*)

ln(1+(0+ 2) )-Sb(on + 2))|

3d (1+(l+2n-Mi+z)"(1+(1+2)"):

4(m 11)

+2

10c,m

K(l+¿) m-1

2+2

Using baro tropic equation of state p, = ,P,, the

EoS parameter (o. ) turns out to be

(nö +(1+(l+" +nö) -(1+(|+ 2) ")\@7, + 2rö))

+5b(m + 2))(1+ (1+z>*)

a+2n(+d+sy"}.

(m+2)

...(23)

(l+z)l-9)

(1+(1+) ")1Lm(1+(1+) ")-$ß(m +2))

Gmß(l +z)2(8-1)

(m+2)'(B+X8+)(P(23m +10) +(B+1X-36m

+26(l+zl(1+(4+2*}(2+) --4m

...24)

n+2)

-2Bg(1+ 2)? "{1+0+) ")

We obtain the graphical presentations of allthese
paraneters with evolution in the red shift (z) for three
cases ofK by taking the appropriate choice of various
constants involved in it.

5.5

50

3.5

3.0

-5

D

-15

Fig. 2 : The plot of RHDE (P,) against redshift (Z) for
d=2,8=l, 7,=3.Y, =2 and ß = 0.125.

20

K=-1

K=0

K=1

-1

1

Fig. 3:The behaviour of EoS parameter (o. )up against
redshift (z) for

-K=

d=2, m =2, 8 =1,7, =3,1, =2 and ß=0.125.

K=0

redshift (2)

1

K=l

redshift (Z)

...(25)

3

redshift 2)

2
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Fig. 4: The plot of pressure(p. ) against redshift (2) for

d=2,m =2, 8 =1,y, =3.Y, =2 and ß = 0.125.



The plot of RHDE(p,)against redshift (z) as

presented in the Fig. 2 show a clear trend of decreasing

behavior of the RHDE (P.) as our model progrcss

towards future. The behaviour of EoS parameter (o, ) up

against redshift (z) is presented in the Fig. 3 and it varies

from o, <-1 for K =0,-1 ie. fromphantom-dominated

regionandit varies from -l<a, <0 for K=0 i.e.

quintessence region in the past and eventually it tends to
a value close to -1 in the near future for all the three
cases of indicating the ACDM model. Consequently,

the current value of EoS parameter (o,) in our model

aligns closely with recent observational data. As depicted

in the Fig. 4, we observed that the pressure (p.) is

negative over the course of progression of redshift which
imply the speeding up behaviour of our model.

5. Conclusions
:

This work investigated the study of thef(R)
gravity within the framework of the Hyper surface
homogencous cosmological model with Renyi holographic
dark cnergy (RHDE). For thc purposc of dctcrmining
the exact solutions to the field equations, we considered
the specific form of the deceleration parameter that is

time-varying, and the shear scalar is assumed to be
proportional to the cxpansion scalar. At z=0, both

mctric potcntials cxhibit a constant valuc, suggcsting the
abscnce ofan initial singularity in our model. Subscquently,
they quickly grow with the evolution of z ,

which is

entirely consistent with the Big-Bang model of the
Universe. As depicted in Fig. 1, negative value of decel

eration parameter indicates the accelerating model.

Morcover, its value lies in the range -1sq<0 which

resemble with the current observational data.

additional support that the cosmos is expanding faster.
The results obtained and the observed behaviour of our

modcl arc in agrccmcnt with thc rcccnt observations of

the cosImos.
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Cut-off 
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ABSTRACT 
The present study deals with investigation of Hypersurface-homogeneous cosmological model 
with Renyi holographic dark energy (RHDE) in the confines of the ( )f R  gravity. The shear 
scalar is assumed to be proportional to the expansion scalar in order to achieve the precise 
solutions of the field equations. Analysis of the solution of cosmological model is done by 
taking the time-varying deceleration parameter into account. The Hubble horizon is used as an 
infrared (IR) cutoff when examining the RHDE. Numerous kinematical as well as physical 
characteristics of the model are also examined. Moreover, regarding the parameter K  that 
appear in the space-time metric, three physically feasible cosmological cases are described. We 
found that the outcomes of our study align with recent observational data. 
Keywords: Renyi holographic dark energy, Homogeneous-hypersurface, ( )f R  gravity.  
1. Introduction 
According to observational cosmic evidence, the expansion of our Universe is presently 
occurring more rapidly [1-4]. The force driving the universe's cosmic expansion is dark energy 
(DE), which possesses negative pressure and makes up 70% of the peculiar ingredient [5-8]. 
Notwithstanding all the evidence, the DE issue in theoretical physics remains unsolvable. In an 
effort to provide a description of the DE and explain the cosmic acceleration of the cosmos, 
researchers are delving further into modified gravity. With the introduction of the arbitrary 
function of Ricci scalar R  in Einstein-Hilbert action, the )(Rf  theories represent the most 
basic alterations to General Theory of Relativity (GTR). As a generalisation of Einstein's 
relativity, Buchdahl [9] presented )(Rf  gravity in an effort to explain the universe's fast 
expansion and the evolution of its structures. Numerous researchers have investigated )(Rf  
gravity in different cosmological scenarios [10–20]. Among the several modified theories of 
gravity, )(Rf  gravity is deemed highly suitable models with significant cosmological value. 
From the standpoint of black hole physics, the holographic principle that first put out by G't 
Hooft [21] seems to be a suitable fit for the explanation of dark energy, which is why 
holographic dark energy (HDE) has become the stronger contender. As suggested by Susskind 
[22] and Bousso [23], the holographic principle states that a system's entropy rises with surface 
area rather than volume. Extending this, a unique cosmic application of the holographic 
principle was introduced by Fischer and Susskind [24] and Cohen et al. [25], eclipsing the 
realm of black hole physics. The analysis provided in [26–29] demonstrates how these HDE 
models then correlate with current observational data. A number of entropy generalisations 
have now been used to illustrate and build different cosmological models, such as the Tsallis 
[30,31], Sharma–Mittal [32], and Renyi [33] holographic DE models. Since Renyi HDE 
exhibits more stability on its own in the non-interacting universe, numerous researchers have 
recently focused on RHDE in a variety of cosmological situations, as stated in [34–41]. 

mailto:shaikh_2324ay@yahoo.com
mailto:wankhade.kishor@rediffmail.com
mailto:apjenekar@gmail.com
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This study explores the analysis of hypersurface-homogeneous space-time with RHDE in the 
given context of ( )f R  gravity, considering time varying deceleration parameter. This is how 
the paper is organised. Section 2 discusses the hypersurface-homogeneous space–time, along 
with Field equations incorporating pressureless dark matter, and the RHDE model. Section 3 
presents the deduction of the metric potentials considering the proportionately connection 
between the expansion scalar and shear scalar. Sections 4 addresses physical and kinematical 
properties of the model. Finally, Section 5 includes the discussion and conclusions. 
2. Metric and Field Equations 
For ( )f R  gravity, its action is presented by  

   4( ) ,mS g f R L d x    (1) 

where ( )f R  denotes the general function of the Ricci scalar R  and mL  stands for the usual 

matter Lagrangian. 
The action (1) is varied with respect to the metric g  to derive the associated field equations 

expressed as   

 
1

( ) ( ) ( ) ( ) ( ),
2

F R R f R g F R g F R T T
                (2) 

where ( ) ( ) ,F R df R dR    is the covariant differentiation, T  stands for the standard 

matter energy momentum tensor emanating from the Lagrangian mL  and  T   stands for 

energy momentum tensor of RHDE.  
Several authors have studied hypersurface-homogeneous models with much interest, which is 
expressed as 
      2 2 2 2 2 2 2 2, ,ds dt A t dx B t dy y K dz        (3) 

where A and B are the scale factors such that they are functions of t only and 

 , sin , ,siny K y y hy   for 1, 0, 1K    respectively. 

Katore et al. [42] studied the hypersurface-homogeneous space–time with anisotropic dark 
energy (DE) in Brans-Dicke gravity. Verma et al. [43] and Katore and Shaikh [44] explored 
this space–time in Saez–Ballester gravity. Shekh and Ghaderi [45] discussed a hypersurface-
homogeneous space-time, incorporating an interacting holographic dark energy (HDE) model 
with Hubble’s and Granda–Oliveros IR cut-offs while Vinutha et al. [46] used Renyi HDE to 
investigate it with the Hubble horizon in the Saez-Ballester gravity as an IR cut-off. 
The scalar curvature R for the metric (3) turns out to be  

 
2

2 2
2 2 2

A AB B B K
R

A AB B B B

 
     

 
 (4) 

where ‘  ’ stands for the differentiation with respect to cosmic time t.  
For pressureless matter along with RHDE, the energy momentum tensors are given by  
 ; ( ) ,m r r rT u u T p u u g p           (5) 

where m  stands for the energy density of matter, rp  and r  denote pressure and energy 

density of the RHDE respectively, u  are components of the four-velocity vector of fluid for 

which the relation 1g u u 

    holds. 

Using equations (2) and (5), the field equations are expressed as  

 1
2 ( ) 2 ,

2 r

A AB B
F f R F F p

A AB B

 
      

 
 (6) 
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2

2 2

1
( ) ,

2 r

B AB B k A B
F f R F F p

B AB B B A B

   
          

   
 (7) 

 1
2 ( ) 2 .

2 m r

A B A B
F f R F

A B A B
 

   
       

   
 (8) 

3. Solution of the Field Equations  
The scale factor, which depends on time, is used to define the deceleration parameter. As a 
result, it always encourages researchers to look into the time-varying deceleration parameter 
as opposed to the constant one. Investigating this parameter is therefore of interest to us. The 
particular form of the time-varying deceleration parameter that we have examined is given by 

 
1

1q
a


 


  (9) 

where a  denotes average scale factor and 0   is a constant. 

Using the relation 
1

1
d

q
dt H
 

    
 

 and solving equation (9), we obtained 

 
1

1H
a

   (10) 

where unity is taken into consideration for the integrating constant. 
And integrating the equation (10) yields 

    
1

1ta t e     (11) 

where   is the integration constant. 

Using the relation  
1

1
a t

z



, where z  stands for the redshift, we obtained  

 
 

1 1
( ) log 1

1
t z

z





   
    

    

 (12) 

Using the relation (12), the deceleration parameter (9) in terms of redshift ( )z  is expressed as 

 
 

( ) 1
1 1

q z
z






  
 

 (13) 

The parameter that characterises how the universe's expansion has evolved is called the 
deceleration parameter. In instances when the universe is decelerated over time, this parameter 
is positive ( 0)q   and it is negative ( 0)q   during the accelerating expansion of the cosmos. 
The behaviour of the deceleration parameter ( )q  against redshift ( )z  is depicted in Fig. 1 and 
we observed that the value of the deceleration parameter lies in the range 1 0q    which 
resemble with the current observational data indicating the accelerating model.  
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Fig. 1. The behaviour of deceleration parameter ( )q  against redshift ( )z  for 0.0125.   

To obtained the precise solutions to the field equations (6)-(8), we now take into consideration 

that the expansion scalar is proportional to the shear scalar, which is represented as lA B  

with 1l   as an arbitrary constant. 
Using 3 2a AB V  , we get 

  
3

( 2)( ) 1 l

l

A z z


   (14) 

and  
3

( 2)( ) 1 lB z z


   (15) 

Both the metric potentials A  as well as B  have constant value at 0.z   This indicates that 
there is no initial singularity in our model and afterwards, it increases rapidly with the evolution 
of z  that completely concurs with the Big-Bang model of the Universe. Moreover, we consider 
the result mF a  as determined by Kotub Uddin et al. [47], where m  is an arbitrary integer. 
By taking 2m  , we get 2

1 ,F c a  with 1c  as a constant and using equation (11), it becomes 

  
2

1 1 .F c z   (16) 

4. Physical and kinematical properties 
Using equations (10)-(11), the Hubble parameter ( )H  in terms of the redshift ( )z  can be 
expressed as 
  ( ) 1 1 .H z z


    (17) 

The mean anisotropic parameter is obtained as 

 
 

  
2

32 2
1 1

75 2
.

l

l
z

 
 

 
  



 (18) 

The anisotropic parameter (18) has constant value at 0z   and vanishes at 1z   thereby 

satisfying the isotropization of the Universe. 
The RHDE density has the form  

  
2

12
2

,
3

1
8r

d
L

L
  





  (19) 

where d  and   are constants as taken in [48]. 
Without collapsing into a black hole, the RHDE principle ought to be constrained by an infrared 
cutoff scale 1/ .L H  Applying this restriction, the energy density for RHDE becomes 
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  
  

2
2

2

1

1

8 1

3 1

1
r

d z

z






 









 
 








 (20) 

Using the equations (14)-(15), the Ricci scalar (4) reduces to 

   

 
          2

2

22 1 1 1 18 1 1 5 2 .
2

1
l

l
l

K z zR l z b lz
l

  



 

        
  

   (21) 

The scalar function ( )f R  is found to be 

 
 

 
 

 
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The energy density of matter ( )m  is obtained as 
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The pressure ( )rp  of Renyi HDE is found to be 

 

      
 

    
 

 

 
 

 
             

 
 

   
         

1
4

2 22 2 1 1
1

2 1
2

1
2

2 1

1
2

1
2 1 1 1 2 1 1 1 1 2

2 1

1
1 1 11 1 1 5 2 4 2 1 1

2

1
23 10 1 1 1 5 2 36 .

1 2 2

l

r

lc lK z
c z z c z z

l

c l z
z l z l l z

l

c l z
l z l l

l

p
   



  





 




  

 

 
 
    



  






         



  
          

  

         
    



 (24) 

Using barotropic equation of state, ,r r rp   the EoS parameter ( )r  turns out to be 
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Fig. 2. The plot of RHDE ( )r  against redshift ( )z for 2, 1d    and 0.0125.   

 
Fig. 3. The plot of EoS parameter ( )r  against redshift ( )z for 2, 2, 1d l      and 

0.0125.   

 
Fig. 4. The plot of pressure ( )rp  against redshift ( )z  for 2, 2, 1d l      and 0.0125.   
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We obtain the graphical presentations of all these parameters with evolution in the redshift ( )z
for three cases of K  by taking the appropriate choice of various constants involved in it. The 
plot of RHDE ( )r  against redshift ( )z  as presented in the Fig. 2 show a clear trend of 

increasing behavior of the RHDE ( )r  with passage of redshift. The behaviour of EoS 

parameter ( )r  up against redshift ( )z is presented in the Fig. 3 and it varies from 1r    i.e. 

from phantom-dominated region in the past whereas it tends to a value close to 1  in the near 
future indicating the ΛCDM model. Consequently, the current value of EoS parameter ( )r  in 

our model aligns closely with recent observational data. As depicted in the Fig. 4, we observed 
that the pressure ( )rp  is negative over the course of progression of redshift which imply the 

speeding up behaviour of our model concurs with the investigations of Samanta [49]. 
5. Conclusions 
In this paper, we explored the analysis of Hypersurface-homogeneous cosmological model 
with Renyi holographic dark energy (RHDE) in the confines of the  f R  gravity. The shear 

scalar is taken to be proportional to the expansion scalar in order to obtained the precise 
solutions of the field equations and is analysed by assuming the time-varying deceleration 
parameter ( ).q  Both the metric potentials have constant value at 0z   which indicates that 
there is no initial singularity in our model and afterwards, it increases rapidly with the evolution 
of z  that completely concurs with the Big-Bang model of the Universe. As depicted in Fig. 1, 
negative value of deceleration parameter ( )q  indicates the accelerating model. Moreover, its 
value lies in the range 1 0q    which resemble with the current observational data. 
Regarding the parameter K  that appear in the space-time metric, three physically feasible 
cosmological cases are described. The RHDE ( )r  is investigated by considering the Hubble 

horizon as an infrared (IR) cutoff and it show a clear trend of increasing behavior with passage 
of redshift as depicted in Fig. 2. The behaviour of EoS parameter ( )r  versus redshift ( )z  as 

depicted in the Fig. 3 shows that it varies from phantom-dominated region in the past whereas 
it tends to a value close to 1  in the near future indicating the ΛCDM model. As depicted in 
the Fig. 4, the pressure ( )rp  is negative over the course of progression of redshift ( )z which 

provides additional backing for the universe to be expanding faster. The outcomes attained and 
the behaviour of our model as seen align with the recent observational evidence of the universe. 
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Abstract: 
In this paper, we consider the Bianchi-I Kasner type space-time in the presence of Barrow 
Holographic Dark Energy in the context of ),( TRf theory of gravitation. It is observed that 
universe is accelerating through the variation of the equation of state (EoS) parameter. In 

addition, stability of the BHDE model has been examined by squared sound speed
2

sv .  

Keywords: Kasner metric, ),( TRf gravity, Barrow Holographic Dark Energy. 
1. Introduction 
One of the most straightforward methods for replicating the observed late-time expansion of 
the Universe is through alternative theories of gravity [1-3]. Furthermore, there are a number 
of consistency issues with general relativity (GR) [4, 5] that need to be resolved in the end. The 
question therefore becomes, which gravity theories preserve the positive aspects of General 
Relativity while addressing some of the unanswered problems? The most logical and natural 
extension of the Einstein-Hilbert action is to substitute any function f(R) for the Ricci scalar R. 
This is the widely recognized Gravitation hypothesis f (R). The late-time cosmic acceleration 
has been tested to be explained by this modified gravity hypothesis , and it is consistent with 
the local gravitational tests [6–12]. Harko et al. [13] have recently suggested an additional 
adjustment that takes the Einstein-Hilbert action into consideration and represents it as f(R,T) 
,where T is the trace of the energy-momentum tensor. The incorporation of the matter element 
in the gravity Lagrangian may have been justified by the quantum effect manifested as 
conformal anomaly. Nevertheless, because of the interaction between matter and gravity, this 
gravity model depends on the source term. As a result, test particles lack a geodesic path and a 
hypothetical force term exists perpendicular to the four velocities. Moreover, the field 
equations get extremely complex. 
The authors are motivated to investigate various cosmological issues because of the crucial role 
that the Kasner [14, 15] metric has played in clarifying the existence, composition, and 
singularities of anisotropic cosmological models in general relativity. One of the metrics that 
is studied the most is the Kasner metric. Its applicability in building of cosmological models 
and its usefulness for specific investigations of basic particles have made it especially appealing 
for use. Due to its simplicity, it has been "rediscovered" numerous times and shares a close 
relationship with measures provided by Weyl, Levi-Civita, and Wilson several years prior. The 
dynamic form of the synchronous Bianchi I metric has virtually replaced the one in which 
Kasner first described it. The space-time is invariant under a three-dimensional Abelian 
translation group, and the Kasner solution generally gives an anisotropic metric in which the 
space directions are Killing translations. The Kasner metric is a one-parameter family of 
solutions for a four-dimensional space-time because it contains three parameters, or the Kasner 
indices, which must fulfil the two so-called Kasner algebraic relations. In particular, the 
intersection of a three-dimensional sphere with radius unity and a plane in which the total of 
those parameters equals one defines the values of the parameters on the real number line. 
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The Holographic Dark Energy (HDE) provides a helpful paradigm. Such a method, which starts 
from the holographic principle with Bekenstein-Hawking (BH) entropy and the Hubble horizon 
as its IR cutoff, offers a precise quantitative analysis of DE in its original formulation. 
However, several hesitant modifications to this model have been inspired by its difficulties in 
explaining the history of a flat Friedmann-Robertson-Walker (FRW) Universe. For example, 
HDE has been used in the BD framework to address the DE problem by taking into account 
various IR cutoffs or appropriate interactions with DM.The holographic dark energy proposed 
by Barrow [16] has a complex structure that lead to a finite volume but with infinite (or finite) 
area, which is given by                                                             
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,where A  represents standard horizon area and 0A  is the Planck area. The new 

form of the exponent  was introduced by Barrow, which lies in the range 10  . For 0

, the expression reduces to the standard Bekenstein–Hawking entropy. The standard 

holographic dark energy is given by the inequality 44 LB , where L is the horizon length, 

and imposing the inequalities
2LAS  . We consider here a modified form of density 

introduced by Barrow to define the entropy caused by quantum-gravitational effects, which 

yields
2 LCB . The energy density of Barrow HDE is 

 2HCB .  
In this paper, we consider the Bianchi-I Kasner type space-time in the presence of Barrow 
Holographic Dark Energy in the context of ),( TRf theory of gravitation. 
2. METRIC AND FIELD EQUATIONS 
 
We consider an anisotropic [Bianchi type-I] metric in Kasner form as 

22222222 321 dztdytdxtdtds ppp
        

 (1) 

where 321 ,, ppp are three parameters satisfying ,321 sppp   
2

3
2

2
2

1 ppp .The 

parameters 321 ,, ppp will require to be constants and if at least two of the three are different, 

the space is anisotropic.  
The action of ),( TRf  in the presence of matter with Lagrangian is  

  xdLxdgTRfS m
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The field equations of ),( TRf gravity model discovered by Harko et al. [13]: 
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As a popular choice , )(2),( TfRTRf          (4) 
where the function )(Tf depends only on the trace of the matter field. Using the above 
equation, the gravitational field equations reduce to: 

 
jijiji gRRG

2

1
 ji

l
ji

l
ji gTfTfpTTfT )]()(2[)(28   ,

  (5)
 

where the prime indicates the differentiation with respect to the argument. We choose the 
function of matter as: TTf )( ,        (6) 
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where  is constant. The energy momentum tensor for matter )( ijT and BHDE (Barrow 

Holographic dark energy )( ijT is given by : 

jimij uuT   and    BijjiBBij pguupT   ,      (7) 

where  Bm pB ,,,   are the energy densities of BHDE, dark matter and the BHDE pressure. It 

satisfies the condition 1i
iuu .In co-ordinate system 1,0 4321  uuuu  we get,

mTTTT  4
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1 , .We have the following relation 

BmBBT   3 .         (8) 

 In co-moving coordinate system, from equations (1)-(8), it is easy to write down the expression 
for the field equation: 
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Using equations (9), (10) & (11) , we get  .)(321 saypppp    

Hence equations (9)-(11) yield
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The energy density of Barrow HDE is:    
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    Fig 1. Plot of energy density ,B of Barrow holographic dark energy against  Red-shift z  

The behavior of energy density for our model versus redshift is shown in Fig. 1.From this 
figure, it is observed that the energy density is positive and is a decreasing function of redshift. 
Also, when z = 0, the energy density of Universe is positive and increases with the escalation 
in the value of z.
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Fig 2. The behaviour of EoS Parameter ,B against redshift z .
 

Figure 2 illustrates the evolution of the equation of state as a function of red-shift z. The 
outcomes of our model align with the limitations of the equation of state parameter for the 
Planks Collaboration and WMAP, which provide the parameter ranges: −0.92 ≤ ω ≤ −1.26 

(Planck+ WP+ Union 2.1), −0.89 ≤ ω ≤ −1.38 (Planck +WP+BAO), −0.983 ≤ ω ≤ −1.162 

(WMAP+eCMB+BAO+H0). Lastly, the behaviour of the developed model agrees well with 
current SNe-Ia observational data. 
We can test the stability of our BHDE model against perturbations by using the squared sound 
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Fig. 3. The behaviour of squared sound speed 
2
sv  as a function of redshift z for 

distinct values of  . 

The behaviour of squared sound speed 
2
sv  given in Eq. (18) is plotted against redshift z show 

in Fig. 3. We observed that as  1z  i.e. in the future, stability of our BHDE models occurs 
for 5.0,0.5 (for large scale), while for 0.4 an instability persists. 

3. Conclusions: 
In this presented paper, we have explored the Kasner space-time in the presence of Barrow 
holographic dark energy in the context of modified ),( TRf  theory of gravitation. It is observed 

that the energy density of BHDE is positive and decreases as universe expands. In addition, the 
equation of state parameter of our model shows the transition from zero to negative value with 
cosmic evaluation where as the stability parameter in term of squared speed is stable for some 
values of .        
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ABSTRACT 
In this paper, The Bianchi-I Kasner type metric with magnetized strange quark matter 

(MSQM) distribution in 𝑓(𝑅, 𝑇) theory of gravitation is considered, where R is the Ricci scalar 
and T the trace of matter source. For examination, one functional version of the function 
𝑓(𝑅, 𝑇) is selected. We discovered that the strings are there in the early phases of the universe's 
evolution and vanish with the passage of time. The action of the string may be the cause of the 
fluctuation in the equation of state (EoS) parameter 𝜔 =  𝑝/𝜌 < −1. We discover that the 
magnetic flux and string tension are constant throughout the evolution of cosmos. 
Keywords: Kasner metric, magnetized strange quark matter, modified theory of gravitation. 
 
1. Introduction 
The study of cosmic accelerated expansion, which has been validated by various observations 
over the last two decades, is one of the most important cosmological enigmas among 
cosmologists. It is believed that cosmic acceleration is driven by some kind of energy with 
negative pressure known as dark energy (DE). Instead of resorting the mysterious concept of 
DE, there is an alternative way to reproduce the dynamics of the expanding universe through 
modified theories of gravity which is an extension of general relativity (GR). These theories 
are gaining more and more attention every day, due to the possibility that dark energy and the 
universe's expansion may be explained by these ideas. Some of these theories are called 𝑓(𝑅) 
theory [1], Brans-Dicke Cosmology [2], 𝑓(𝑇) gravity [3], and so on, each theory has its own 
importance. A fascinating extension of GR that has drawn a lot of interest recently is the 
𝑓(𝑅, 𝑇) theory of gravity, which is one of the various modified theories of gravitation that 
Harko et al. [4] presented. The gravity hypothesis represented by 𝑓(𝑅, 𝑇) can account for the 
universe's late-time cosmic rapid expansion. By reconstructing 𝑓 (𝑅, 𝑇)  =  𝑓(𝑅) + 𝑓(𝑇), 
Houndjo et al. [5] were able to establish a transition from a matter-dominated phase to an 
accelerated phase using an auxiliary scalar field with two known forms of scale factor. The law 
of thermodynamics in 𝑓(𝑅, 𝑇) gravity theory has been investigated by Sharif and Zubair [6]. 
However, it is important to investigate magnetic fields and quark gluon plasma to understand 
the early universe. Recent observations indicate that neutron stars, pulsars also galaxy clusters 
have magnetic fields [7]. Although their origin is still largely unknown, magnetic fields had a 
significant influence in the creation of structures in the early cosmos. This work uses magnetic 
fields to be connected to strange quark matter in gravitational models using 𝑓(𝑅, 𝑇) for the 
Kasner metric. 
The universe appears homogeneous and isotropic at large scales. However, there isn't any 
observable evidence to support the isotropy of a pre-recombination period. Anisotropic models 
were investigated as a result of the reported local anisotropies in galaxies, clusters, and 
superclusters [8]. An Abelian translation group in three dimensions does not affect the Kasner 
metric. The Kasner solution, which Taub developed, depicts an idealised universe expanding 
in a more anisotropic way. According to Palathansis et al. [9], the Kasner solution is crucial for 
the study of anisotropy in the generation of quantum particles, inflation, large particle survival, 
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magnetic field evolution, primordial nucleosynthesis, temperature isotropy, and statics of the 
microwave background. Clifton studies the existence of solutions in higher order theories [10]. 
In the 𝑓(𝑇) cosmology, Skugoreva and Toporensky have studied the Kasner solution [11]. 
Additionally, Clifton and Barrow have studied the initial singularity by using the Kasner metric 
to find accurate cosmological solutions in the fourth order gravity theory [12]. A new approach 
to static and spherically symmetric solutions in the 𝑓(𝑅) theory of gravity was discovered by 
Gao and Shen [13]. New integrable 𝑓(𝑅) models have been developed using the Killing tensors 
by Paliathansis [14]. Pure Lovelock equations for the Kasner measures have been examined by 
Camanho et al. [15]. 
There are several studies in the literature that include both alternative theories and quark and 
strange quark matter solutions in general relativity theory (GRT). Yılmaz and associates have 
examined quark and odd quark elements in GRT and certain adjusted theories [16–19]. The 
geometry and thermodynamics of SQM have been explored by Gholizade et al. [20]. Quark 
and strange quark matter have been studied in the Kantowski-Sachs universe model for 𝑓 (𝑅) 
gravity by Adhav et al. [21]. The Kaluza-Klein universe model with SQM has been researched 
by Namrata et al. [22] and S. D. Katore et al. [23]. Researchers Khadekar and Rajani [24] have 
studied quark and strange quark matter in a higher dimensional cosmological model. String 
clouds and domain barriers with quark matter have been examined by Sahoo and Bivudutta in 
the context of the kink cosmological model and bimetric theory with plane symmetric metric 
[25]. Based on observations of type Ia Supernovae, the behaviour of strange quark matter 
combined with magnetic epoch suggests a faster expansion of the cosmos [26]. In the FRW 
universe, Aktas and Aygun examined the evolution of the MSQM distribution using 
reconstructed 𝑓(𝑅, 𝑇) gravity [27]. Furthermore, spatially homogeneous and anisotropic 
cosmos models are so significant because homogeneous and anisotropic cosmological models 
define the large-scale structure of the universe in its early phases. Generally, Bianchi type-I 
universes behave like Kasner universes when they are close to the unique point. 
In this paper, The Bianchi-I Kasner type metric with magnetized strange quark matter (MSQM) 
distribution in 𝑓(𝑅, 𝑇) theory of gravitation is considered, where R is the Ricci scalar and T 
the trace of matter source. This is how the paper is organised. Section 2 includes gravitational 
field equations of 𝑓(𝑅, 𝑇) gravity. The Space-time Metric of the Kasner type and Solution to 
the Field equations are covered in section 3. At last, section 4 includes the discussion and 
conclusion. 
2. Gravitational field equations of 𝒇( 𝑹 , 𝑻) gravity 
The action in 𝑓(𝑅, 𝑇) gravity, is given by 

𝑠 =
1

16𝜋
∫ 𝑓(𝑅, 𝑇)√−𝑔 𝑑4𝑥 + ∫𝐿𝑚√−𝑔 𝑑

4𝑥            

(1) 
here 𝑅 is Ricci scalar, 𝑇 is the trace of  𝑇𝑖𝑗, g is the determinant of  𝑔𝑖𝑗 also 𝑓(𝑅, 𝑇) is the 
arbitrary function of 𝑅 and 𝑇. Also, 𝐿𝑚 indicates Lagrangian and 𝑇𝑖𝑗 is defined as 

𝑇𝑖𝑗 = −
2

√−𝑔

𝜕(−𝑔𝐿𝑚)

𝜕𝑔𝑖𝑗
.          (2) 

The Lagrangian 𝐿𝑚 is depends only on 𝑔𝑖𝑗and not on its derivatives and hence reduces to 

𝑇𝑖𝑗 = 𝑔𝑖𝑗𝐿𝑚 −
2𝜕𝐿𝑚

𝜕𝑔𝑖𝑗
.                     (3) 

The 𝑓(𝑅, 𝑇) gravity field equations are obtained by varying the action (1) with respect to the 
metric tensor components 𝑔𝑖𝑗,  

     𝑓(𝑅, 𝑇)𝑅𝑖𝑗 −
1

2
𝑓(𝑅, 𝑇)𝑔𝑖𝑗 + (𝑔𝑖𝑗𝛻

𝑖𝛻𝑗 − 𝛻𝑖𝛻𝑗) 𝑓(𝑅, 𝑇) = 8𝜋𝑇𝑖𝑗 − 𝑓𝑇(𝑅, 𝑇)𝑇𝑖𝑗 −

𝑓𝑇(𝑅, 𝑇)Ξ𝑖𝑗          (4) 

 where, ∇𝑖 is the covariant derivative, 𝑓𝑅 =
𝜕𝑓(𝑅,𝑇)

𝜕𝑅
,   𝑓𝑇 =

𝜕𝑓(𝑅,𝑇)

𝜕𝑇
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and  Ξ𝑖𝑗 = −2𝑇𝑖𝑗 + 𝑔𝑖𝑗𝐿𝑚 − 2𝑔
𝑘𝑝 𝜕2𝐿𝑚

𝜕𝑔𝑖𝑗𝜕𝑔𝑘
𝑝. 

3. Space-time Metric and Solution to the Field equations 
In this study we, consider the Kasner type Bianchi type-I space-time is given by 

𝑑𝑠2 = 𝑑𝑡2 − 𝑡2𝑝1𝑑𝑥2 − 𝑡2𝑝2𝑑𝑦2 − 𝑡2𝑝3𝑑𝑧2         (5) 
where p1,  p2,  p3 are three parameters satisfying 𝑝1 + 𝑝2 + 𝑝3  =  𝑠;  𝑝1

2 + 𝑝2
2 + 𝑝3

2 = 𝜃. 
The parameters p1,  p2,  p3 will require to be constants and if at least two of the three are 
different, the space is anisotropic.  
In this study, we consider the source of gravitational as magnetized strange quark matter. We 
consider the energy momentum tensor as taken in [28,29] which can be expressed as  

𝑇𝑖𝑗 = (𝑝 + 𝜌 + ℎ2)𝑢𝑖𝑢𝑗 + (
ℎ2

2
− 𝑝)𝑔𝑖𝑗 − ℎ𝑖ℎ𝑗           (6) 

here ρ is the energy density, p is the pressure, ℎ2 represents the magnetic field and 𝑢𝑖 is the 
four velocities. We can choose magnetic flux in the direction of 𝑥- axis satisfying 𝑢𝑖ℎ

𝑖 = 0  
[7,28]. 
The solutions of 𝑓(𝑅 , 𝑇) gravity Harko et al. [4] represented three classes of 𝑓(𝑅, 𝑇) models 
as follows 

𝑓(𝑅, 𝑇 )  = {

𝑅 + 2𝑓(𝑇)

𝑓1(𝑅) + 𝑓2(𝑇)

𝑓1(𝑅) + 𝑓2(𝑇)𝑓3(𝑅)
        (7) 

In order to analyse the exact solutions of the Kasner universe, we consider the model 𝑓(𝑅, 𝑇) =
𝑅 + 2𝑓(𝑇), where 𝑓(𝑇) is an arbitrary function of the trace of the stress-energy tensor of 
matter.  
We choose the arbitrary function 𝑓(𝑇) given by,  

𝑓(𝑇) = 𝜇𝑇,⇒  𝑓′(𝑇) = 𝜇         (8) 
where 𝜇 is a constant and dash (') denotes differentiation with respect to the argument. 
For this choice, the 𝑓(𝑅, 𝑇) gravity field equation (4) becomes 

𝑅𝑖𝑗 −
1

2
𝑅𝑔𝑖𝑗 = (8𝜋 + 2𝜇)𝑇𝑖𝑗 + (2𝜇𝑝 + 𝜇𝑇)𝑔𝑖𝑗      (9) 

Using co-moving coordinates, field equations of 𝑓(𝑅, 𝑇) gravity for the given metric (5) are 
obtained as 

𝑡−2[𝑝1(𝑠 − 1) − 𝑙0] = (𝜇 − 4𝜋)ℎ
2 − (8𝜋 + 3𝜇)𝑝 + 𝜇𝜌       (10) 

𝑡−2[𝑝2(𝑠 − 1) − 𝑙0] = (4𝜋 + 3𝜇)ℎ
2 − (8𝜋 + 3𝜇)𝑝 + 𝜇𝜌       (11) 

𝑡−2[𝑝3(𝑠 − 1) − 𝑙0] = (4𝜋 + 3𝜇)ℎ
2 − (8𝜋 + 3𝜇)𝑝 + 𝜇𝜌       (12) 

𝑡−2 [
1

2
(𝜃 − 𝑠2)] = (12𝜋 + 5𝜇)ℎ2 − 𝜇𝑝 + (8𝜋 + 3𝜇)𝜌       (13) 

where, 𝑙0 =
1

2
(𝑠2 − 2𝑠 + 𝜃). 

Using equation (10) and (12), we get 𝑝1 = 𝑝3. For this value, the above system of Eqs. (10)-
(13) reduces to the following equations: 

𝑡−2[𝑝1(𝑠 − 1) − 𝑙0] = (𝜇 − 4𝜋)ℎ
2 − (8𝜋 + 3𝜇)𝑝 + 𝜇𝜌       (14) 

𝑡−2[𝑝2(𝑠 − 1) − 𝑙0] = (4𝜋 + 3𝜇)ℎ
2 − (8𝜋 + 3𝜇)𝑝 + 𝜇𝜌       (15) 

𝑡−2 [
1

2
(𝜃 − 𝑠2)] = (12𝜋 + 5𝜇)ℎ2 − 𝜇𝑝 + (8𝜋 + 3𝜇)𝜌       (16) 

Using Eqs. (14)-(16), we obtain the magnetic flux, pressure and rest density can be expressed 
as 

ℎ2 = 𝑡−2 [
(𝑝2−𝑝1)(𝑠−1)

(8𝜋+2𝜇)
].            (17) 

𝑝 = {
𝜇(𝜃−𝑠2)

2
+ (8𝜋 + 3𝜇) (𝑝2(𝑠 − 1) −

(𝑠2−2𝑠+𝜃)

2
) + 𝑙1(𝑝2 − 𝑝1)(𝑠 − 1))} 𝑡

−2𝑘−1.  (18) 
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𝜌 =

{
 
 

 
 𝑝1(𝑠 − 1) −

(𝑠2−2𝑠+𝜃)

2
+
(4𝜋−𝜇)(𝑝2−𝑝1)(𝑠−1)

(8𝜋+2𝜇)

+
(8𝜋+3𝜇)

𝑘
[
𝜇(𝜃−𝑠2)

2
− (8𝜋 + 3𝜇) (𝑝2(𝑠 − 1) −

(𝑠2−2𝑠+𝜃)

2
)

+𝑙1(𝑝2 − 𝑝1)(𝑠 − 1)
]
}
 
 

 
 

𝑡−2𝜇−1.       (19) 

where, 𝑙1 =
(32𝜋2+12𝜋𝜇+4𝜇2)

(8𝜋+2𝜇)
 and k = (8𝜋 + 2𝜇)(8𝜋 + 4𝜇). 

From the equation (17), it is clear that the magnetic flux ℎ2 vanishes for  𝑝1 = 𝑝2. 
 

Figure 1. Plot of Pressure (𝑝) versus cosmic time (𝑡). 
The figure 1 and figure 2 give the graphical presentation of pressure and density with the 
passage of cosmic time and from these figures, we observed that the pressure is negative and 
tends to be vanished at late times whereas density is positive and vanishes at late times. The 
EoS parameter (𝜔) is obtained from barotropic equation of state, 𝑝 = 𝜔𝜌 and it turns out to 
have constant value.  If 𝜔 < −1 then we observe the phantom-dominated universe and the 
quintessence dark era occurs for 𝜔 < −1. As depicted in figure 3, it is interesting to observe 
that the EoS parameter 𝜔 lies near to −1  thereby behaving like cosmological constant, this is 
mathematically equivalent to cosmological constant   which is a suitable candidate to 
represent the behavior of DE in the derived model at late times. 

 
Figure 2. Plot of density (𝜌) versus cosmic time (𝑡). 
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Figure 3. Plot of EoS parameter (𝜔) verses cosmic time (𝑡). 

4. Conclusions 
In this paper, we have investigated the Bianchi-I Kasner type metric with magnetized strange 
quark matter (MSQM) distribution in 𝑓(𝑅, 𝑇) gravity. In order to analyse the exact solutions 
of the Kasner universe, we consider the model 𝑓(𝑅, 𝑇) = 𝑅 + 2𝑓(𝑇),  with 𝑓(𝑇) = 𝜇𝑇 and we 
obtain the rest density, pressure and magnetic flux. It is interesting to see that the magnetic flux 
vanishes for  𝑝1 = 𝑝2. The pressure is found to be negative and density is positive with the 
passage of cosmic time as depicted in figures 1-2. Moreover, the EoS parameter 𝜔 lies near to 
−1  thereby behaving like cosmological constant   which is a suitable candidate to represent 
the behavior of DE in the derived model at late times and provide a simple explanation for the 
Universe to be expanding faster. 
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Abstract 
Tin oxide is a remarkable chemical in today's research because to its unique electrical and 
optical properties. Because of its huge band gap (3.6 eV), it is used as a core material in a wide 
range of important applications, including optoelectronics, spintronics, photovoltaics, thin-film 
transistors, photocatalysis, dielectrics, sensors, and transparent electronics. Thin film 
technology provides various advantages in the solar industry, including low cost, low material 
and energy consumption, and ease of use. Solar cells made from SnO2 thin films have the 
potential to open up new technical paths for power production, with conversion efficiencies 
ranging from 15% to 20%. The authors examine and outline potential areas of SnO2 research 
for photovoltaic and gas sensor applications. The data obtained will indicate the possibility of 
designing physical, chemical, magnetic, and optical characteristics of SnO2 for sensing and 
photovoltaic applications. 

 
Keywords: Tin oxide, Photovoltaic, Thin film, Gas sensors. 
 
1. Introduction 
Material science is the systematic investigation of any material to determine its varied 
characteristics and qualities. It covers a wide variety of applications, from manufacturing 
nanoscale gadgets to developing novel materials at the atomic level. In the current context, we 
are dealing with a number of difficulties linked to traditional energy sources, global warming, 
soil and water contamination, climate change, sanitation, and so on. Our primary objective is 
to alleviate these issues by bringing new technologies and advanced materials. Nanotechnology 
and thin films play an essential role in dealing with such challenges. As stated by [1], this can 
be used to enhance the performance of currently used materials and develop new functional 
materials. This is because they not only offer good opportunities to study the optical, electrical, 
and thermal properties in quantum confinement, but they also provide crucial understandings 
of the functional units involved in the fabrication of nanoscale electronic, optoelectronic, and 
magnetic devices. 
ZnO, TiO2, and SnO2 are the most studied metal oxides due to their unique global uses. Tin 
oxide is the best option for photovoltaic investigations since it is plentiful, affordable, and non-
toxic. The primary goal of this research is to learn more about the functioning of SnO2 and to 
identify potential research topics for future applications in photovoltaics and gas sensors [2]. 
 2. Overview of Tin Oxide and its Properties 
From the past several decades semiconducting (Metal) oxides such as ZnO, TiO2 and SnO2 
have been demonstrated to be an essential class of transparent conducting oxides (TCO) for 
use in solar cells and gas sensors. Tin oxide is the most common material used in 
optoelectronics because to its low electrical resistance and high transmittance in the visible 
range [3]. Tin oxide is a good option for these uses due to its large band gap (3.6 eV) and 
strong excitation binding energy (130 MeV). It is the only group-IV oxide that exhibits 
transparent properties and excellent conductivity in the visible range of (300–800 nm). Bulk 
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SnO2 is unable to achieve effective UV emission because of the dipole-forbidden rule. 
Structural morphology, tetragonal structure of pure and SnO2 thin films doped with TM of 
material is clearly visible by AFM            measurements as shown in Fig.1. 
3. Methodology 
SnO2 films may be grown using a variety of deposition processes, including chemical vapor 
deposition, spray pyrolysis, thermal evaporation, sol-gel, and sputtering. Recently, the Sol-Gel 
process was employed to create several high-quality thin films for photovoltaics and gas 
sensors. 
3.1 Chemical deposition technique 
3.1.1 Chemical vapor deposition (CVD) 
CVD is a chemical approach for vacuum deposition in which gaseous precursors are 
transferred into a chamber with the substrate. At high temperatures, the chemical interaction 
between the precursor and the substrate can provide the needed thin layer thickness. This is a 
prominent method in the semiconductor industry for producing high-quality, high-
performance semiconductors [4]. There are numerous CVD methods for producing thin films, 
including thermal chemical vapor deposition, APCVD (Atmospheric-pressure CVD), 
MOCVD (Metalorganic chemical vapor deposition), PECVD (Plasma-enhanced chemical 
deposition), LCVD (Laser Assisted Vapor Deposition), and PACVD (Photo-assisted chemical 
vapor deposition). 
3.1.2 Atomic layer deposition (ALD)  
The atomic layer deposition process is also known as vapor phase deposition. In this approach, 
the reactions between gaseous precursors and substrate occur one at a time. This process uses 
two or more gaseous precursors to produce a thin coating of the appropriate thickness. ALD 
is a step-by-step method in which precursors react exclusively with the available substrate and 
no further reactions occur after the surface is saturated. As a result, it is a slower process, but 
it allows for fine thickness control of the film even at lower temperatures [5,6]. 
3.1.3 Sol- Gel Method 
Sol-Gel is a chemical solution deposition process in which precursor materials generate a 
solution known as 'sol'. This 'sol' was placed on the substrate using a carefully regulated 
method. The Sol-Gel approach comprises a gelation process in which the precursor material 
converts from a liquid 'sol' to a solid 'gel' form [6]. This solution is known as a sol-gel, which 
is a continual mixture of suspended precursor particles and substrate. The sol-gel process 
includes spin coating, dipping, and spraying. Table 1 is a brief summary of various ways for 
synthesizing a thin film for practical applications. 

 
Fig. 1 — 3D AFM images of (a) pure SnO2 and (b) doped Sn0.095Mn0.005O2 thin films. 
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3.2 Physical deposition technique 
  3.2 .2 Sputtering  
Sputtering is a physical thin film deposition process in which surface atoms are liberated by 
blasting the surface of a target material with ions before coming to rest on the substrate. At 
low temperatures, the target material for this deposition process is Nobel gas Argon. Normally, 
Nobel gas is less reactive, thus it acts neutrally during any chemical reaction in the chamber, 
making it a quick and reliable approach. Sputtering is obviously an etching method, making it 
suitable for surface cleaning applications [7]. We grouped the sputtering process into four 
types: diode sputtering, reactive sputtering, bias sputtering, and ion beam sputtering.  
 
3.2.3 Thermal evaporation  
In thermal evaporation, the material is heated in a vacuum chamber until its surface atoms have 
sufficient energy to leave the surface. The evaporated material then condensed on the substrate 
for synthesis of thin film of desired thickness.  
 
3.2.4 Spray pyrolysis deposition  
Spray pyrolysis involves spraying a solution over a heated surface to form a thin layer. Spray 
pyrolysis is the chemical dissociation or evaporation of droplets containing a solute of the 
desired nanomaterial [8]. As a result, it has been adopted by both gas-phase and liquid-phase 
approaches. The spray pyrolysis technique works by creating an aerosol from a variety of 
precursor solutions, such as a metallic salt solution or a colloidal solution25. It is a non-
reversible method that achieves great efficiency. 

 
4.  Tin Oxide as Photovoltaic Cell  
PV materials for photovoltaic applications work via the photoelectric effect. In this process, 
the exposed PV material turns electromagnetic energy (sunlight) into electrical energy. 
Photovoltaic cells are the most demanding renewable energy sources [9]. It offers several 
benefits over other sources of energy such as fossil fuels and petroleum. It is a viable and 
sustainable energy source that will meet growing energy demand without harming our 
environment. Zhu et al.[10] successfully used solution-processed SnO2 nanocrystals to build 
an effective ETL for inverted thin film photovoltaic solar cells. 

 
 They proposed that due to several unique features, SnO2 is more suitable than ZnO and TiO2. 
In their article, Dong et al. [11] investigated compact SnO2 ESL and compact TiO2 ESL, as 
well as their PCEs. Fabrication of thin films using the sol-gel technique. They characterized 
the films using SEM, J-V curves, PL, XRD, and IPCE. In their article, Roose et al. [12] detailed 
the UV instability of a perovskite solar cell employing my TiO2. They came to the conclusion 
that employing a thin coating of m- SnO2 may solve this instability. In their trials, they reached 
a high efficiency of around 16.4%. The solar cell is made from Ga doped SnO2 film. The 
authors reported an approximate PCE of up to 23% for perovskite solar cells using the spin 

Table 1 — A glance of various preparation methods of thin film deposition of SnO2 
material. 

Thin Films Deposition Techniques 
Chemical Process (Non-equilibrium 
reaction)                                          

 Physical Process (Equilibrium 
reaction)                                  

Plating Sol Gel CVD Evaporation Sputtering 
Electroplating Dipping MOCVD Ion Plating RF 
Electrolysis Spraying PECVD MBE DC 
Flame Hydrolysis deposition 
(FHD) 

Spin 
Coating 

ALD Laser ablation & Electron 
Beam 

Magnetron 
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coating and single gel procedures for deposition of SnO2 thin films and examination of their 
characteristics by comparing thermally annealed SnO2 TF (T-SnO2) and P- SnO2 TF [13-14]. 

 
5. Tin Oxide as Gas Sensors 
Nowadays, gas sensors are the most exciting study topic because they are effective in 
monitoring environmental concerns based on the needs of physical, chemical, and biological 
processes in the Earth's atmosphere. Researchers want to increase its durability, 
responsiveness, and sensitivity. Gas sensors have an essential role in environmental 
monitoring, medical applications, breath analysis for medical diagnostics, industrial 
applications, food processing, and so on [15]. Gas sensors are primarily used to differentiate 
odors, detect gases, and monitor changes in specific gases in the atmosphere. Material 
selection has a significant impact on gas sensor performance.  
Beniwal A et al. [15] explored a SnO2 sensor for detecting low-concentration ammonia at 
ambient temperature. They synthesized SnO2 thin films using the sol-gel process and 
characterized them using XRD, AFM, XPS, and SEM. They concluded  
 
that it is a highly promising sensor for detecting Ammonia concentration at extremely low 
temperatures, and that it would have a wide range of applications in the future due to its 
outstanding stability, adequate recovery time, and good responsiveness. Gupta P et al. [16] 
proposed that doping Zn improves the gas sensing characteristics of SnO2, such as surface 
shape, crystallinity, crystal size, and so on. They found that SnO2 has higher sensitivity for 
O2 gas sensing than pure and Zn doped SnO2. Khuspe G D et al. [17] found in their 
investigation that SnO2 is more sensitive and stable to NO2 gas. They reported a higher sensor 
response of 19% and stability of 77.90%.  Zhou Q et al. [18] found that Ni and Zn doped 
SnO2 gas sensors recovered and responded more quickly than specific Zn or Ni doped SnO2 
nanomaterials did. They conducted several studies on the concentration of harmful CO gas 
and discovered improved sensitivity and stability.  

    
   6. Results and Discussion  

The authors of the current study looked into recent improvements in tin oxide. A study on 
alternate methods for producing SnO2 thin films in pure, composite, and doped with transition 
metals to exhibit structural and electrical properties has been presented. This article describes 
many methods of synthesizing SnO2 films to highlight their merits and drawbacks, as well as 
numerous advances and their different effects and potential applications, notably in 
photovoltaics and gas sensors. With so many fascinating applications for SnO2 thin films, we 
are concentrating on the most demanding ones: photovoltaics and sensors. Excellent charge 
collecting qualities in solar cells and a promising future for green energy technology are two 
of SnO2's many advantages. Pure SnO2 thin films produced using a variety of techniques, 
including sol-gel, ALD, spin coating, PLD, and sputtering, had the highest PCE of 19.56% 
[14]. The PCEs of Nb doped SnO2 thin film, Mg doped SnO2 thin film, and Ga doped SnO2 
thin film, with doping of transition metals, are 17.57%, 14.60%, and 16.40%, respectively35–

37. According to the inquiry, the Composite thin film of SnO2-TiO2 acquired the greatest 
PCE40 of all the studies, 21.10%. Comparably, pure SnO2 thin films made using the Sol-gel 
process respond to ammonia (NH3) gas with a 28% reaction and NO2 gas with a 19% response 
[15, 17]. The authors have reported an enhanced high response and sensitivity of 37.6% for 
the monitoring of O2 gas by doping of Zn in SnO2 thin film [16]. Researchers used Ni and Zn 
doping in their studies to monitor CO gas, and they discovered that the responses were 7.28 
and 5.90, respectively.  
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7. Conclusions  
The fabrication of SnO2 thin films using the Sol gel technique still has a lot of untapped 
potential. It is worth noting that, among the alternative synthesis technologies, the Sol gel 
technique is the most appropriate due to its clear advantages of precision, simplicity, 
flexibility, homogeneity, and uniformity. However, one of its advantages is that the 
manufacture of SnO2 thin films by sol gel allows for essential characterizations such as XPS 
and VBS studies on SnO2 materials. We hope that the study of this characterization technique 
may explore the new path of photovoltaic and gas sensor applications, which can be useful to 
achieve the desired efficiencies of solar cells for future aspects as well as excellent 
performance (gas response, selectivity, stability, sensitivity) in gas sensor. 
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ABSTRACT 
The investigation, magnesium oxide and AlCl2 were combined in varying mol% w/w 
stoichiometry. Thick layers of humidity sensors are made using the screen printing method. 
After testing every humidity sensor device, it was determined that the sample T-1, which was 
kept at a constant temperature between 400 and 700 degrees Celsius, had a high sensitivity and 
a quick response time to humidity sensing at room temperature. Curves in the case of 
conductivity are often jumbled and congested. Relative humidity has a linear effect on sample 
film conductivity. When sensors are kept at room temperature and their surface oxygen 
vacancies operate as electron donors, the resistance of thick films reduces. 
 
KEYWORDS: Thick films, MgO-AlCl2, Sensitivity, and Humidity sensors. 
 
1. INTRODUCTION 

The operator can manage the temperature and relative humidity in these humidity chambers at 
predetermined levels via the front panel.[1-4] The chamber's air is continuously circulating, scheduled 
to be compared to predetermined points. Electric resistance heaters, which regulate temperature by 
turning on and off, produce heat. There is a refrigeration unit that runs constantly on units with cooling. 
A low-pressure vapor generator injects water vapor into the chamber via a tiny opening to achieve 
chamber humidification. At the blower discharge, the water vapor enters the chamber. Test chambers 
were programmable, and they could be networked or connected to the Internet. The goal of the current 
work is to create and characterize the structure of magnesium oxide nanoparticles using the liquid phase 
method, which has the advantage of producing a greater surface area in a shorter amount of time at 
room temperature. This approach is also the most straightforward, economical, and environmentally 
benign. Through XRD analyses of MgO nanoparticles, its impact on the nanocrystalline size structure 
is also investigated.[5–12]  
 
2. EXPERIMENTAL METHOS: 

All of the chemicals utilized in this work were 99.99% pure GR grade chemicals that were 
bought from Sd-fine chemicals, India. The sol-gel technique is utilized to synthesize MgO 
nanoparticles. There are several processes involved in the synthesis of MgO nanoparticles, including 
stirring, drying, filtration, mixing, and calcination. Ultimately, the powder is calcined for three hours at 
300 °C to produce MgO in the form of nanoparticles. 

In screen printing, a mesh is used to transfer ink onto a substrate, with the exception of places 
blocked with a blocking stencil to prevent ink from penetrating such areas. In order to fill the gaps in 
the mesh with ink, a substance or gel is pushed over the screen, and vice versa, causing the screen to 
briefly make contact with the substrate along a line of contact. When the screen springs back after the 
blade has passed, the material gets moist on the substrate and is drawn out of the mesh holes. Similar 
to this, we utilize glass slides as the substrate and a paste made of nanomaterials in place of ink. Thus, 
instead of using the glass slide that we are using here, we are using mesh that has a less permeable 
stencil area. First, we take the 90% nanomaterial and use a solid binder (10%) called ethyl cellulose to 
build a paste out of it. Drop by drop, liquid binder is added to a well-ground mixture of nanomaterial 
and solid binder. Making sure the right amount of liquid binder is added requires caution. Thus, the 
ideal thick nanomaterial paste is made. Next, we proceed to apply a paste made of permeable mesh for 
well-layered nanomaterials to substrates (glass slides) using a squeegee.      First, we let these thick 
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sheets of magnesium oxide nanoparticles dry in the air while they are being made. After that, they spend 
an hour in a vacuum oven set at 80°C. After that, we heated these thick sheets for three hours at 250°C 
in a muffle furnace. These thick films are now dipped in aluminum chloride for varying lengths of time 
[13–16].  

Aluminum and chlorine make up the bulk of aluminum chloride (AlCl2). The substance 
is frequently mentioned as a Lewis acid. Aluminum chloride has been utilized in the dipping 
process by us. We produced an AlCl2 solution and then dipped a thick layer of magnesium 
oxide for varying durations of time. After dipping the slides for one, two, or three minutes, we 
fire them for one hour at 250°C to create three thick film slides for varying dipping times, and 
one thick film slide is taken for purity.  
A measurement of humidity indicates how much water vapor is present in a gas or the atmosphere. 
The relative humidity and the ambient temperature work together to determine the comfort level. 
Measuring humidity is crucial for using some pieces of equipment. As a general rule, maintain a 
relative humidity of about 50% RH at a typical room temperature of 20 to 25 degrees Celsius. This 
can range from as low as 40% RH in clean rooms to 60% RH in operating rooms of hospitals.  
Hygrometers are used to measure humidity. Sir John Leslie invented the first hygrometer. Measuring 
humidity is crucial for both controlling the indoor climate and forecasting the outdoor climate. [17–

20] 
 
3. RESULTS AND DISCUSSION: 

3.1 Hysteresis:  
 

Hysteresis is the term for the phenomena when changes in an effect cause a physical property's 
value to lag behind. Our current study, which uses MgO nonmaterial thick films for humidity sensing, 
displays the hysteresis plot of samples M-1, M-2, M-3, and M-0 at a constant temperature of 40°C. The 
hysteresis plot illustrates the change in the sample's resistance in relation to relative humidity in stages 
of 5% RH, from 40 to 80% RH, and in both increasing and decreasing orders. Using a Keithley 2400 
source meter, the resistance was measured in increments of 10¬0C at various constant temperatures 
between 40oC and 700 C. 
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Figure 3.1 M-1 Metal oxide Thick Film (1-minute) hysteresis plot 
 
We may plot the graphs for the remaining samples in a similar manner. The hysteresis plot 
series of a sample, MgO nanomaterial film M-1, M-2, and M-3, dipped in aluminum chloride 
for varying dipping times, i.e., for 1, 2, and 3 minutes, respectively, and the hysteresis plot of 
a pure sample of MgO nanoparticle film at corresponding constant temperature are observed 
in the current work. It is evident from the hysteresis plot that relatively little hysteresis occurs 
during the forward (increasing) and reverse (decreasing) cycles of RH. The resistance value of 
the sample was found to have changed on average by a fairly substantial amount between 1010 
and 108Ω.m. With the exception of sample M-1 (1 minute), the resistance value changes from 
109 to 107Ω.m. between 40 and 80% RH. Sample M-1's resistance value noticeably changes 
from 40°C to 70°C at constant temperature. 
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Table 2.1 Sample Codes 
Sr. No. Sample  Thickness 

x10-6 m 
Material 

1.  M-0 26 Pure MgO 

2.  M-1 20 MgO +Dipped with AlCl2 for 1 minutes dipping and after firing 
these slides for 1 hour at 250°C. 

3.  M-2 21 MgO +Dipped with AlCl2 for 2 minutes dipping and after firing 
these slides for 1 hour at 250°C. 

4.  M-3 22 MgO +Dipped with AlCl2 for 3 minutes dipping and after firing 
these slides for 1 hour at 250°C. 

Because the processes of adsorption and deadsorption are not as quick at a given humidity, hysteresis 
was seen. The physiobsorbed water molecules are changed into chemisorbed by donating the surface 
electron at a constant temperature, as adsorption would not be effective and would result in a modest 
change in the value of resistance. Deadsorption necessitates a high activation energy. However, as we 
have shown, the sample in question exhibits a similar drop in resistance as the percentage RH increases, 
suggesting that conduction happens at the grain surface as a result of the release of electrons from the 
water molecule. As a result, the sample clearly demonstrates a shift in resistance between values in the 
humidity range of 40% to 80% RH. [21–28] 
3.2 DC Conductivity  

 
Fig. 1.2.a. (M-1) Sample  

 
    Fig. 1.2.b.(M-1) Sample  
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Fig. 1.2.c.(M-2) Sample 

 
Fig. 1.2.d.(M-2) Sample  

 
Fig. 1.2.e. (M-3) Sample  

 
Fig. 1.2.f.(M-3) Sample  

 
Fig. 1.2.g.(M-0 ) Sample  

 
Fig. 1.2.h.(M-0) Sample  

Fig. 1.2  Variation (a-d) Ln𝝈 Vs RH at different constant temperature (400C to 800C) 
The Ln𝝈 fluctuation as the series sample's RH increases and decreases (from 40 to 80% RH and from 
80 to 40% RH). correspondingly between 40°C and 70°C at constant temperature. From 40 to 80% 
relative humidity, it has been found that conductivity increases somewhat linearly and vice versa. The 
conductivity of sample M-1 rises in tandem with its temperature. The conductivity was found to be 
highest at high temperatures and lowest at 40oC for all sample series.[28–29] 
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3.2 XRD OF MAGNESIUM OXIDE  
 

 
Fig. 1.3 XRD pattern of Periclase Magnesium oxide (MgO) 
XRD peaks for sol-gel-synthesised MgO nanoparticles. These peaks, which are formed at (111), (002), 
(022), (113), and (222) planes, respectively, at 2θ = 36.862, 42,824, 62.167, 74.516, and 78.443 degrees, 

are compared with the ICSD, powder diffraction card of MgO file No. 43-1022. Moreover, the 
Mg(OH)2 phase is absent from XRD patterns that highlight excellent purity. The diffraction peaks of 
the MgO nanoparticles made by sol-gel are slightly broadened, indicating a return to a tiny size of 
nanoparticles, but the sharp peaks in the XRD data for the microwave approach and the sol-gel route 
suggest uniform crystallinity. The Scherrer formula, found in Equation (1), was used to calculate the 
average crystalline size. 
D = 0.9 λ β Cos θ ….. (1) 
Where D is the average crystalline size, λ is the X-ray wavelength, β is the Full Width at Half Maximum, 

and θ is the Bragg diffraction angle. D, on the other hand, stands for the average crystal size determined 

by the diffraction peaks. For the sample made using the sol-gel method, it is visible at 33 nm.[30] 
3.3 SEM PICTURES:  

 
SEM pictures of MgO.  
The morphology of nanocomposites as revealed by FE-SEM reveals that the particles are tiny, 
spherically-shaped, and nanoporous. On the surface, one can observe the formation of porous and 
nanocrystalline magnesium oxide. The prepared sample has an aggregated appearance. Along with a 
range of shapes and sizes, grains also have a nanoporous structure and organization at the nanoscale. 
The large surface area of the structure and the micro capillary pore are expected to facilitate the 
adsorption and condensation of water molecules. This porosity allows for good response to and recovery 
from humidity. 
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4. CONCLUSIONS: 
The investigation of humidity sensors has produced a novel detecting mechanism that may be used 
under many circumstances. The resistance value of the sample was found to have changed on average 
by a fairly substantial amount between 1010 and 108 ohm. Sample M-1's resistance value noticeably 
changes from 40°C to 70°C at constant temperature. When it comes to conductivity, curves are usually 
jumbled and packed. Sample film conductivity reacts to relative humidity in a linear fashion. The 
sample films demonstrate the noteworthy outcomes related to humidity sensing. The fact that every 
peak matches the MgO nanostructure exactly suggests that MgO nanoparticles were produced. Within 
the XRD instrument's detection limit, no more peaks were seen in the spectrum, showing the pure MgO 
Nanomaterial is synthesized. 
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Abstract:  
The process of modifying the shape and size of structures, electronics, and systems at the 
nanometer scale, i.e., 1 nm to 100 nm (10-9m), is known as nanotechnology. The prefix nano 
derives from the Greek word "nano," which meaning "very little". Because of their small size, 
they have larger surface areas than bulk forms, better reactivity, and the ability to control 
numerous features. These unique qualities have fueled the expansion of nanoscience and the 
use of nanoparticles in a variety of sectors such as biomedicine, cosmetics, electronics, food 
analysis, environmental and remediation, and painting. Nanoscale science and engineering 
enable us to understand and control matter at the atomic and molecular levels [1,2]. 
 
Brief overview of nanotechnology's historical development 
Nanotechnology's historical development traces back to a series of theoretical concepts and 
experimental observations. Here's a brief overview: 

 
1. Early Concepts (1950s-1960s): 
The term "nanotechnology" was first coined by physicist Richard Feynman in his 1959 lecture, 
"There's Plenty of Room at the Bottom," where he discussed the possibilities of manipulating 
individual atoms and molecules. Physicist Eric Drexler expanded on these ideas in the 1980s 
with his book "Engines of Creation," envisioning nanoscale machines and their potential 
applications. 

 
2. Scanning Tunneling Microscopy (1981): 
The development of the scanning tunneling microscope (STM) by Gerd Binnig and Heinrich 
Rohrer in 1981 revolutionized nanotechnology. It allowed researchers to visualize and 
manipulate individual atoms, opening the door to nanoscale exploration. 

 
3. Fullerenes and Nanotubes (1985): 
In 1985, the discovery of fullerenes (buckyballs) by Robert Curl, Sir Harold Kroto, and Richard 
Smalley introduced a new class of nanomaterials. Later, carbon nanotubes, cylindrical 
structures with remarkable properties, were identified. 

 
4. Development of Nanolithography (1980s-1990s): 
Advancements in nanolithography techniques, such as electron-beam lithography and 
photolithography, enabled precise control over nanoscale structures. This was crucial for the 
fabrication of nanodevices. 

 
5. Nobel Prize in Chemistry (1996): 
The Nobel Prize in Chemistry was awarded to Robert Curl, Sir Harold Kroto, and Richard 
Smalley for their discovery of fullerenes. This recognition significantly boosted interest and 
research in nanotechnology. 
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6. Bottom-Up Approaches (1990s-2000s): 
Scientists increasingly explored bottom-up approaches, involving self-assembly and molecular 
manipulation to create nanoscale structures. This shift in focus led to the development of 
nanomaterials and nanodevices with unique properties. 

 
7. Interdisciplinary Growth (2000s-Present): 
Nanotechnology became a highly interdisciplinary field, incorporating knowledge from 
physics, chemistry, biology, and engineering. Collaborative efforts led to breakthroughs in 
various applications, including medicine, electronics, energy, and materials science. 

 
8. Advancements in Nanomedicine (2000s-Present): 
Nanotechnology has made significant contributions to medicine, with developments in targeted 
drug delivery, imaging, and diagnostics. Nanoparticles are engineered for precise interactions 
with biological systems, improving treatment efficacy and reducing side effects. 
Nanotechnology continues to evolve, with ongoing breakthroughs shaping its future 
applications and impact across diverse scientific and industrial domains. 

 
9. Highlight major achievements and breakthroughs in the field. 
1. Scanning Tunneling Microscopy (STM): 
Gerd Binnig and Heinrich Rohrer's creation of the STM in 1981 enabled scientists to observe 
and manipulate individual atoms, marking a watershed moment in nanoscale observation and 
manipulation.[3-4] 
2. Discovery of Fullerenes (1985): 
The discovery of fullerenes, particularly buckyballs (C60), by Robert Curl, Sir Harold Kroto, 
and Richard Smalley ushered in a new era of nanomaterials with distinct features, earning them 
the Nobel Prize in Chemistry in 1996. [5] 
3. Carbon Nanotubes (1991): 
Sumio Iijima's discovery and characterisation of carbon nanotubes gave rise to a new class of 
nanomaterials with exceptional mechanical, thermal, and electrical properties. [6] 
 
10. Types of Nanomaterials: 
NPs are divided into numerous classes based on their morphology, size, and chemical 
properties. Based on physical and chemical properties, some of the most well-known classes 
of NPs are mentioned below [7]. 
 
10.1. Carbon-based NPs.  
Carbon nanotubes (CNTs) and fullerenes are two main groups of carbon-based NPs.  
 
10.1.1. Fullerenes.   
Fullerenes (C60) are spherical carbon molecules composed of carbon atoms joined by sp2 
hybridization. The spherical structure consists of around 28 to 1500 carbon atoms, with 
diameters ranging from 8.2 nm for single layers to 4 - 36 nm for multi-layered fullerenes [8]. 
Fullerenes contain nanomaterials comprised of globular hollow cages, such as allotropic forms 
of carbon. Commercial interest has been generated by their electrical conductivity, high 
strength, structure, electron affinity, and flexibility [9]. 
 
10.1.2. Graphene.  
Graphene is a kind of carbon.  Graphene is a two-dimensional planar hexagonal honeycomb 
lattice network of carbon atoms. A graphene sheet typically has a thickness of 1 nm [10]. 
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10.1.3. Carbon nanotubes (CNT).  
Carbon nanotubes (CNT) are made from graphene nano sheets with a honeycomb structure of 
atoms arranged into hollow coils to form nanotubes with sizes as small as 0.7 nm for single-
layered CNT and 100 nm for multi-layered CNT, with lengths ranging from a few micrometers 
to several millimeters. The ends can be empty or closed with half fullerene molecules[11]. 
These have a structure that is akin to a graphite sheet rolling on itself [12]. The rolled sheets 
are referred to as single-walled (SWNTs), double-walled (DWNTs), or multi-walled carbon 
nanotubes (MWNTs) since they can have one, two, or multiple walls. It is common to create 
carbon precursors by deposition, particularly atomic carbon precursors. Carbons are vaporized  
from  graphite  and deposited on metal particles  using a  laser or an electric arc. Recently, they 
have been produced using the chemical vapor deposition (CVD) method [13]. 
 
 
10.1.4. Carbon nanofiber.  
Carbon nanofiber is created in the same way that graphene nano foil and carbon nanotubes are. 
The distinction is that instead of conventional cylindrical tubes, it is twisted into a cone shape 
[14]. 
 
10.1.5. Carbon black.  
Amorphous carbon is typically spherical in shape, with diameters ranging from 20 to 70 nm. 
They aggregate because the particles interact quickly, resulting in roughly 500 nm 
agglomerates [15]. 
 
10.2. Metal NPs.  
Metal-based nanoparticles are created by reducing metals to nanometric sizes through 
destructive or constructive processes.  Almost all metals may be produced using nanoparticles 
[16].  Aluminum, cadmium, cobalt, copper, gold, iron, lead, silver, and zinc are often utilized 
in the synthesis of nanoparticles. Nanoparticles have unique characteristics such as diameters 
ranging from 10 to 100nm, surface characteristics such as pore size, high surface to volume 
ratio, surface charge with density, crystalline structures, spherical morphologies, color, 
reactivity, and sensitivity . Metal precursors are employed in the creation of metal 
nanoparticles.  These NPs have distinct optoelectrical properties due to restricted surface 
plasmon resonance (SPR). In the solar electromagnetic spectrum, noble metal and alkali NPs 
such as Cu, Au, and Ag exhibit a notable absorption band. In today's cutting-edge materials, 
the synthesis of size and shape-controlled metal NPs is critical [17].  
 
10.3. Metal oxide nanoparticles synthesis.  
Metals such as Cu and Ag, for example, can be extremely toxic to bacteria in trace amounts.  
Metals have been widely used as antimicrobial agents in a variety of applications in industry, 
healthcare, and agriculture in general due to their biocidal influence. Metals, unlike other 
antibacterial agents, are stable under present manufacturing settings and can thus be employed 
as additions [58,59].These metal-based additives are currently available in a variety of forms, 
such as particles, ions absorbed/exchanged in different carriers, salts, hybrid structures, and so 
on. Many metal oxide nanoparticles have been investigated for electrochemical detection of 
biomolecules, including ZnO, NiO, MnO2, TiO2, Fe2O3, and Co3O4. Furthermore, mixed metal 
oxides have gotten a lot of attention in this field. CuO-NPs have distinct properties that make 
them valuable in a variety of applications, including super-strong materials, sensors, 
antibacterial agents, and catalysts. Because of the large surface area to volume ratio, it can also 
interact with other nanoparticles.  CuO-NPs have recently been proven to be more effective 
against E coli and B subtilis than Ag-NPs. Because they are polymer-coated, CuO-NPs are 
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extensively used as antibacterial agents in paints and textiles. TiO2 and ZnO are often used 
because of their photolytic properties. Other fascinating metal-oxide NPs include CeO2, CrO2, 
MoO3, Bi2O3, and LiCoO2. CeO2 is increasingly being employed as a combustion catalyst in 
diesel fuels to improve emission quality. Under biological conditions, iron oxide NPs (IO-NPs) 
must be highly crystalline, monodisperse, and water-soluble, with high magnetization values, 
reproducible quality, and acceptable biocompatibility. The two forms of superparamagnetic 
IONP-based nanoparticles are superparamagnetic iron-oxide (SPIO) nanoparticles with a mean 
crystal size of 50-100 nm and ultra-small superparamagnetic iron-oxide (USPIO) nanoparticles 
with a size less than 50 nm.[18-20] 
 
10.4. Ceramics NPs.  
Ceramic nanoparticles (NPs) are nonmetallic inorganic solids formed by heating and cooling. 
They are available in a variety of shapes and sizes, including amorphous, polycrystalline, 
dense, porous, and hollow materials. Researchers are paying close attention to these NPs 
because to their use in applications such as catalysis, photo-degradation of dyes, photo-
catalysis, and imaging [21]. 
10.5. Semiconductor NPs.  
Semiconductor materials have qualities that are halfway between metals and nonmetals, 
providing them a wide range of applications in the literature.  Bandgap tuning resulted in 
considerable changes in the characteristics of semiconductor NPs due to their large bandgaps. 
As a result, they play an important role in photocatalysis, photo optics, and electronic devices. 
Several semiconductor NPs are very efficient in water splitting applications due to their ideal 
bandgap and band edge placements [22]. 
10.6. Polymeric NPs.  
 These are often organic-based NPs that are referred to in the literature as polymer nanoparticles 
(PNPs). They are often nano-spherical or nano capsular in shape. The former are matrix 
particles with a solid overall mass, whilst the other molecules are adsorbed at the spherical 
surface's outside edge. The solid mass is entirely enclosed within the particle in the later 
scenario. Because PNPs are easy to functionalize, they have a wide range of applications in the 
literature.  Lipid nanotechnology is a subfield that focuses on the design and fabrication of lipid 
nanoparticles for a variety of applications, including drug delivery and RNA release in 
cancer.[23] 
11. Conclusions 
Nanoparticles with varying properties are a common form of nanomaterial that has contributed 
in the growth of nanotechnology. Scientists interested in such approaches have lately produced 
their nanocomposites as a result of recent advances in the properties of new nanomaterials and 
their applications.  This article defined nanotechnology and explained the procedures used to 
create nanomaterials from metals, metal oxides, graphene oxides, and polymers.  Green 
techniques, such as plant extracts and microorganism biomolecules, are promising possibilities 
for synthesis of nanoparticles with low or no toxicity when compared to other methods. This 
review opens up new avenues for the creation and application of different nanomaterials. 
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Comparative Study Of Electrical Conductivity Of Proton Polymer Electrolyte With Different Nanofiller 
 

B.H.Bhatti,  R.V.Joat ,  K.B.Raulkar , G.T.Lamdhade , Abdul Haq Tantray 
Department of Physics, Vidya Bharati Mahavidyalaya, C. K. Naidu Road, Camp, Amravati, M.S. India  444602 
 
Abstract 

Polyvinyl alcohol doped with Ammonium nitrate and aluminum oxide (PVA+CH3COONH4+Al2O3)  synthesized 
by solution casting method. The comparatively study of AC, DC conductivity of (PVA+CH3COONH4+Al2O3) and 
PVA+CH3COONH4+SiO2) were studied. The AC and DC conductivities were increasing with respect to the temperature 
and frequency as compares to the individual conductivity of pristine materials. The dielectric study also reported.   
Keywords: PVA+CH3COONH4+Al2O3, AC and DC Conductivity, dielectric constant 

 
Introduction  

A polymer is a large molecule which is composed of many repeated subunits. Both synthetic and 
natural polymers play an important role in everyday life because of their wide range. Polymers, both natural and 
synthetic, are created via polymerization of many small molecules, known as monomers [1-5]. Poly (vinyl-
alcohol) (PVOH, PVA, or PVA) is a water-soluble synthetic polymer. It has the idealized formula [CH2CH 
(OH)]n. It is used as an emulsion polymerization aid, as protective colloid, to make polyvinyl acetate 
dispersions. Examples of  ammonium salts  are  ammonium chloride, NH4Cl, ammonium nitrate , NH4NO3, 
and ammonium carbonate, (NH4)2CO3. The chemical compound formula of ammonium acetate is 
[NH4CH3CO2]. It is a white, hygroscopic solid and can be derived from the reaction of ammonia and acetic acid 
[6-8].  The present work devoted to study of AC and DC conductivity of Poly (vinyl-alcohol) and Ammonium 
nitrate doped with Aluminum Oxide (Al2O3) and Silicon dioxide as Nanofillers.   
 
Experimental Technique 
Method of preparation of PVA: Ammonium acetate Films 
 In the present work, isothermal evaporation technique has been used for the preparations of samples. Polymers 
PVA and ammonium salts were taken in pure form by mole percent and dissolved separately in double distilled 
water by mole percent. These solutions are mixed together by magnetic stirrer in the ratio 80:20. The solution 
mixture was then heated for 1 hour at 700C to get completely homogeneous solution. A glass plate (15 cm x 15 
cm) thoroughly cleaned with water and later with acetone was used as a substrate[9-10]. To achieve perfect 
leveling (and uniformity in thickness of the films), a pool of mercury was used in a plastic tray. The solution 
was poured on the glass plate and was allowed to spread uniformly in all directions on the substrate .The whole 
assembly was placed in a dust free chamber at room temperature. The solvent in the solution was thus allowed 
to evaporate completely and get air-dried. The film on the glass substrate was then removed and cut into small 
pieces of suitable sizes. Further it was dried for 3 days to remove any traces of solvent [10-14]. 
Method of preparation of PVA Ammonium acetate Films using Nanofiller  
The nanofiller were dissolved in PVA with ammonium nitrate by different mole percent. 
 
Equipment Used For Material Preparation  
Sonicator 

Sonication is the act of applying sound energy to agitate particles in a sample, for various purposes. 
Ultrasonic frequencies (>20 kHz) are usually used, leading to process also being known as ultra sonication. In 
the laboratory, it is usually applied using an ultrasonic bath or ultra sonic probe, colloquially known as 
sonicator.    

 
 
 
 

 
Fig (a).Sonicator 
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Electrode Coatinng 
In thin a highly conducting, quick drying silver paint is applied on both side of the film by using a fine brush.  It 
develops excellent adhesion & conductivity after 3-4 hours at room temperature.  They have a current carrying 
capacity of 1.5 A. 
 
Lcr Meter 
AC Conductivity and Dielectric Constant will be measured by using 4284 A Precision LCR meter (20 Hz-1 
MHz) supplied by Agilent Technology, Singapore. 

                            
 
Xrd Of Sample 

              
         Fig.(a) XRD for pure PVA              Fig.(b) XRD for PVA+AAC (80:20) 
 
Interpretation Of Xrd Graphs 

The X-ray Diffraction Pattern of pure PVA and Complex with 20 mole % of Ammonium Acetate as 
shown in Fig (a) & Fig (b). Fig (a) & Fig (b) exhibits the Broad peak in the 2ϴ range from 18-220 , which 
matched well with (110) reflection due to pure PVA reported in the Literature. According to literature, there is a 
correlation between the intensity of the peak and the degree of crystallinity .The absence of peaks 
corresponding to ammonium acetate confirms the complete dissociation of it in the polymer matrix. The 
concentration of ammonium acetate increases then the crystallinity decreases and amorphosity increases. 
 
Results And Discussion 
Dc Conductivity 

 I/V Characteristics 

           
        Fig 3.1. (a)                                              Fig 3.1. (b)                                            Fig 3.1. (c) 
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                     Fig 3.1. (d)                        Fig 3.1. (e)                              Fig 3.1. (f)         
From the above graphs Fig 3.1(a,b,c,d,e & f) it is observed that for pure PVA and PVA+AAC when the voltage 
is increases there is also increase in the current so that it nearly obeys the ohm‘s law. But, when nanofillers are 

doped to the sample there was also observed that the voltage is increasing with the increasing current and it 
perfectly obeys the ohm‘s law. 

 Arrhenius Plot (1000/T   V/S   Ln Σ) : 

        
                    Fig 3.1.2 (a)                                Fig 3.1.2 (b)                                        Fig 3.1.2 (c) 

       
                 Fig 3.1.2 (d)                                      Fig 3.1.2 (e)                                         Fig 3.1.2 (e) 

 The temperature dependence of proton conductivity for all the prepared doped blend polymer 
electrolyte over the temperature range 313-K 353-K as shown in fig 3.1.2(a, b, c, d, e & f). It is seen that the 
conductivity increases linearly with an increase of temperature for PVA: NH4COOCH3 (80:20). This is 
favorable to high conductivity of high temperature. The polymer complex PVA: NH4COOCH3 (80:20) exhibits 
the highest ionic conductivity. The DC conductivity values follow the Arrhenius type thermally activated 
process given by the following relation       
                          σ=σ0exp (-Ea/kT)     (1)   

 Where σ0 is the pre-exponential factor, Ea is the activation energy and k is the Boltzmann constant. 
The temperature dependence of ionic conductivity for the composition PVA : NH4COOCH3 (80 : 20) polymer 
electrolyte, it has been observed that the proton conductivity of electrolyte increases with increasing in 
temperature for all complexes. The linear variation of ionic conductivity with inverse of absolute temperature 
reveals the Arrhenius type thermally activated process given by the relation  
                            σT=σ0e

(-E
a/kT)     (2) 

 Where σ0 is the pre-exponential factor, Ea is the activation energy, T is the absolute temperature and k 
is the Boltzmann constant. Drudger et al. have attributed the increasing conductivity with temperature in solid 
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polymer electrolyte to segmental motion, which results in an increasing in the free volume of system. Thus the 
segmental motion either permits the ions to hop from one site to another or provides a pathway for ions to 
move. As the amorphous region increases, the polymer chain acquires faster internal modes in which bond 
rotation produces segmental motion to favor inter and interchange ion hopping , thus the conductivity become 
high. 
Ac Conductivity 

 Dielectric Constant V/S Frequency 

          
                    Fig 3.2.1(a)                                                Fig 3.2.1(b)                                       Fig 3.2.1(c) 

         
                      FIG 3.2.1(d)                                             Fig 3.2.1(e)                                         Fig 3.2.1(f) 
 

From the above graphs fig 3.2.1 (a, b, c, d, e & f) it is observed that dielectric constant decreases with 
increase in the frequency and attain a constant value at higher frequency range similar to that for the polar 
material. The initial value of permivity is high but with the increase in the frequency, this value begins to 
decrease. This is expected behavior in most dielectric materials. We have also noticed that there is increase of 
dielectric constant with the increase in temperature.  

Figure 3.2.1 (a, b, c, d, e, f, g & h) represents frequency dependence of dielectric constant for room 
temperature and 20 mol% of NH4COOCH3 doped with PVA.  In the above figure the observed variation in 
dielectric constant with  frequency could be attributed to the formation of space charge region at the electrode 
and electrolyte interface, which is familiarly known as the non-Debye type of behavior, where the space charge 
region with respect to frequency are explain in terms of ion diffusion.  The increase in the dielectric constant 
represents a fractional increase in charge within the polymer electrolyte.  It is clear that the value of dielectric 
constant is very high at very low frequency region.  It is due to the presence of space charge effects which is 
contributed by the accumulation of charge carriers near the electrode.  At high frequency, dielectric constant has 
been found to be relatively constant with frequency.  This is because periodic reversal of the field takes place so 
rapidly that the charge carries will be able to orient themselves in the field direction resulting in a decrease of 
dielectric constant. An increase in value of dielectric constant has been observed at higher temperature and is 
attributed to the higher charge carrier density. Same result occurs in composite polymer electrolyte. 
 
 
 



National Conference on Multidisciplinary Research in Science and Technology for Healthy Lifestyle Management 

(NCMRST- 2020)  Organizer :- Shri R.L.T. College of Science, Akola 
24th Jan. 

2020 

  

Aayushi International Interdisciplinary Research Journal (ISSN 2349-638x) Impact Factor  6.293 
( Special Issue No.70 )   Peer Reviewed Journal    www.aiirjournal.com   Mob. 8999250451 

 

358 
 

 Arrhenius Plot 
Frequency V/S Ln Σ 

     
                 Fig 3.2.2(a)                                         Fig 3.2.2(b)                                        Fig 3.2.2(c) 
          From the above graphs, fig 3.2.2(a), fig 3.2.2(b) and fig 3.2.2(c) it is conclude that the AC conductivity of 
pure PVA is increases when it is doped with 20 mole% of ammonium acetate concentration. As shown in graph 
the conductivity of pure PVA at room temperature is increases with addition of ammonium acetate. The 
conductivity increases with increase of ammonium acetate up to 20 mole%, because the number of mobile 
charges increases which is useful for the purpose of conduction. After adding nanofiller such as Al2O3 & SiO2 
there observed a gradual increase in the conductivity of the polymer electrolyte. The Frequency dependence 
conductivity of polymer electrolyte obeys jonscher's power law. The conductance spectra consist of three 
distinct regions.  The low frequency dispersion region can be ascribed to the space charge polarization at the 
blocking electrode. The final high frequency region conductivity dispersion has been observed, and it is 
predominant at low temperature.  The high frequency region for different temperature has been explained 
through Jonscher's universal power law.                                               σ (ω) = σdc + A ω

α 

 σdc is the frequency  independent conductivity of the prepared polymer electrolyte.  A is the temperature-
dependent dispersion parameter,  and α  is the power law exponent  ( 0 <α <1 ) that has been fitted to 

experimental data at medium and high  frequency  region using non-linear least square fitting  procedure. From 
the result, it has been found that the DC conductivity values are in good agreement with this obtained from 
Cole-Cole plot.  It has been found that the DC conductivity increases with an increase of temperature which 
suggests that the free volume around the polymer chain causes the increase in mobility of ions and polymer 
segments, and hence the conductivity increases. 
 
Conclusions 

PVA based polymer electrolyte with concentration of ammonium acetate and doped with AL2O3 & 
SiO2 have been prepare by solution cast technique. The XRD spectrum confirms the amorphous nature of the 
polymer electrolyte with the addition on NH4COOCH3 salt of solid polymer electrolyte. The highest ionic 
conductivity has been found to be PVA: NH4COOCH3 (80:20) polymer electrolyte from the Cole-Cole plot and 
also confirms the conduction spectrum. The increase in conductivity may be due to increase in amorphous 
nature and complex formation confirm by XRD spectrum. The temperature dependence conductivity of proton 
conductor polymer electrolyte PVA: NH4COOCH3 and composite polymer electrolyte PVA: NH4COOCH3: 
Al2O3 and   PVA: NH4COOCH3 SiO2 obeys the Arrhenius behavior. The temperature dependence conductivity 
of PVA: NH4COOCH3: Al2O3 (1.60 × 10-1) is greater than electrolyte PVA: NH4COOCH3: SiO2 . Frequency 
dependence conductivity of proton conductor polymer electrolyte PVA: NH4COOCH3 and composite polymer 
electrolyte PVA: NH4COOCH3: Al2O3 and PVA: NH4COOCH3: SiO2 obeys jonscher‘s power law. The low 

value of n (n=exponent value) shows less columbic interaction between ions which enhances the ionic 
conductivity. The proton conductor polymer electrolyte PVA: NH4COOCH3 and composite polymer electrolyte 
PVA: NH4COOCH3: Al2O3 has the highest dielectric constant indicating highest storage capacity. 
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The 

Athletes 

Diet : 

Abstract: 

daily 

nutrients, 

Carbohydrates : 

Carbohydrates 
are 
the 

primar 
hu 

source 
for 

high-intensity 

exercise 

and 

should o 

prise a 

significant 

portion 
of 
an 

athlete's 
diet. 
A.i 

consume 

complex 

carbohydrates 

from 

sources 
se 

as 

whole 

grains, 

fruits, 

vegetables, 
and 

legumes. 
wot 

higher 

carbohydrate 

needs 
on 

days 
of 

intense 
train 

ing or competition. 

Protein: 

Protein 
is 

essential 
for 

muscle 

repan 

growth, 
and 

recovery, 

especially 

after 

strength 
tran 

ing 
or 

endurance 

exercise. 

Include 

high-cualin 

protein 

sources 
in 

each 

meal, 

such 
as 

lean 

meats 

poultry, 

fish, 

eggs, 

dairy 

products, 

legumes., 
tofu, an 

plant-based protein sources. 

loistic 

nutrition 
is 

gaining 

recognition 
as 
a 

CruCiai 

component 
in 

optimizing 

athletic 

performance 
and 

verall 

well-being. 

This 

abstract 

explores 
the 

integration 

of 

holistic 

nutrition 

principles 

into 

athletic 

training 

programs, 

emphasizing 
a 

comprehensive 

approach 
to 

address 
the 

diverse 

needs 
of 

athletes. 
By 

considering 

not 

onty 

macronutrient 

and 

micronutrient 

intake 
but 

also 

factors 

such 
as 

meal 

timing, 

hvdration, 
and 

individualized 

dietary 

plans, 

athietes 

can 

achieve 

enhanced 

perfor 

mance, 

improved 

recovery, 

and 

reduced 

risk 
of 

injury. 

0ncorporating 

holistic 

nutrition 

into 

athletic 

training 

programs 

involves 

collaboration 

among 

coaches, 

nutri 

tionists. 
and 

other 

healthcare 

professionals 
to 

develop 
per 

sonalized 

dietary 

plans 

tailored 
to 

athletes' 

specific 

needs 

and 

goals. 

Moreover, 
the 

abstract 

discusses 
the 

signifi 

cance 
of 

education 

and 

ongoing 

support 
in 

fostering 
sus 

tainable 

dietary 

habits 

among 

athletes. 

Fats : 

Healthy 
fats 

play a 
role 
in 

providing 

sustainec 

energy, 

supporting 

cellular 

function, 

and 

aiding in t 

absorption 
of 

fat-soluble 

vitamins. 

Incorporate 

Sources 
of 

unsaturated 

fats, 

such 
as 

avocados, 
nuis 

seeds, 

olive 
oil, 

and 

fatty 

fish 

like 

salmon 
and 
mack 

erel, 

into 

the 

diet. 

Introduction : 

Micronutrients : 

Ensure 

adequate 

intake 
of 
vie 

mins 

and 

minerals 

essential 

for 

overall 

health 
and 

performance, 

including 

vitamin 
D, 

calcium, 
iron, zi 

magnesium, 

and 

antioxidants. 

Consume 
a 

varier a 

fruits, 

vegetables, 

whole 

grains, 

nuts, 

seeds, 
and 

proteins 
to 

meet 

micronutrient 

needs. 

Hydration: 

Hydration 
is 

eritical 

formaintaiing t 

balance, 

regulating 

body 

temperature. 
and 
suppe 

Ing 

pertormance 

and 

recovery. 

Drink 

water 

larly 

throughout 
the 

day, 

aiming 
for 
at 

least 
8-10 Cu 

(64-80 

ounces) 
per 

day, 

depending 

Macronutrients : Athletes 

intake Nutrition 
for 

Sportsmen : 

In 
the 

realm 
of 

athletic 

training 
and 

performance 

enhancement, 
the 

role 
of 

nutrition 
has 

evolved 

beyond 

mere 
fuel 

provision 
to 

encompass a 

holistic 

approach 
that 

considers 
the 

interconnectedness 
of 

various 

physiologi 

cal. 

psychological, 
and 

environmental 

factors. 

Holistic 

nutrition 

recognizes 

that 

optimal 

athletic 

performance is 

not 

solely 

determined 
by 

macronutrient 

ratios 

and 

calorie 

counts 
but 

also 
by 
the 

quality, 

timing, 
and 

individualized 

nature 
of 

dietary 

intake. 

This 

introduction 

sets 
the 

stage 

for 

exploring 
the 

various 

dimensions 
of 

holistic 

nutrition 

in 

athletic 

training 

programs, 

from 
the 

scientific 

basis 
of 

nutrient 

metabolism 
to 

practical 

strategies 
for 

implemen 

tation 
and 

ongoing 

support. 
By 

examining 

nutrition 

through 

a 

holistic 

lens, 
we 

aim 
to 

empower 

athletes 
to 

achieve 

their 

full 

potential, 
not 

only 
as 

competitors 
but 

also 
as 

individuals 

striving 
for 

holistic 

well-being 

Athletes 
are 

constantly 

pushing 
the 

boundaries 
of 

human 

performance, 

striving 
to 

achieve 

their 

utmost 

potential 
in 

their 

respec 

tive 

sports. 

considering 
not 

only 
the 

macronutrient 

and 

micronutrient 

composition 
of 

foods 
but 

also 
the 

broader 

aspects 

ofdietary 

quality, 

timing, 
and 

individualization. 

341A 
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Athletes in 
engaged 

sports 

training r 

provides 

diet 

that 

the 

a 

well-balanced necessary 

and 

hydration 
to 

support 

their 

traininy 
int 

promote 

recovery, 

and 

optimize 

performance 

on 
saek 

or 

more 

rate, 

climate, 
and 

training 

duration. 

balanced require to fue 

of 

carbohydrates, 

proteins, and fats 



falsins 

are 

examples 
of 

high-l 

foods 

that 

cari 
be 

conumcd 

during 

exercise 
to 

provide 
a 

quick 

energy 

training and performance. 

Exercise 

Duraion 

and 

ntensity: 

The 

ylycemic 

indes 

nay 
be 

rore 

relevant 

for 

cndurance 

athletes 

engaging 
in 

proionyed, 

igh-intensity 

exercise 

Compared 
to 

athletes 

paricipating 
in 

shorner, 

ower 

mtensity activitics. 

the 

primary 

energy 

SOurce, 

especiatly 

durinu 

exercise, 

and 

support 

cellular 

tunction 

icrenutrienis 

:tSsenthal 

vitamins, 

miterals. 

and 

tioxidants 

play 

crueal 

roles 
in 

various 

physiologi 

cal 

processes, 

iheng 

energy 

metabolism, 

imuune 

buzction, 

and 

issie 

repair. 

Athletes 

shoutd 

consumn 

Pre-event mea!: 

The 

pre-cvent 

meal 
is 
a 

crucial 

cIponent 
of 
a 

athlete's 

nutrition 

strategy. 

providing 
the 

fuel 

and 

nutri 

ents 

necessary 
to 

optimize 

performance 

while 

miniTDZ 

ing 
the 

risk 
of 

digestive 

discomfort 

during 

exercise. 

Here's 

a 

guide 
to 

crafting 
an 

effective 

pre-event 

meal 
for 

sports 

Inen: 

truits, egetables, 

eeds. Nutrient 

Timing 
: 

Timing 

nutrient 

intake 

around 

vkouts 
is 

important 
for 

optimizing 

performance 

and 

Consuming carbohydrates 

Over. before exercise 

ean 

help 

tueB 

workouts, 

while 

consuming 

protein 

and 

quire 

Timing: 

Aim 
to 

consume 

the 

pre-everit 

meai 

approximately 
2-4 

hours 

before 
the 

start 
of 
the 

event. 

This 

allows 

adequate 

tirne 
for 

digestion 

and 

absorp 

tion 
of 

nutrients 

while 

minimizing 

the 

risk 
of 

gastrointestinal 

distress 

during 

exercise. 

2rgy, sity. fuel 
Dm 

Exercise 
for 

Sportsmen : 

Carbohydrates 
: 

Prioritize 

carbohydrates 
as 

the 

main 

component 
of 

the 

pre-event 

meal. Carbohy 

n to uch 

on the 

Training 

Types: 

Athletes 

engage 
in 
a 

variety 
of 

training 

modalities, 

including 

endurance, 

strength, 

reguirements 
of 

their 

sport. 

Each 

type 
of 

training 

pOwer, 

and 

flexibility 

training, 

depending 

elicits 

specific 

physiological 

adaptations 
and 

requires 

Periodization : 

Periodization 

involves 

systematically 

tailored exercise programming. 

varying training 

volume, intensity, and 

recovery to 

optimize 

performance 
and 

prevent 

ith ain. 

Protein: 

Include 
a 

moderate 

amount 
of 

protein 
in 

the pre-event 

meal to support 

muscie repair and 

air. 1ty 
ts. nd 

Low-Fat: 

Limit 

the 

amount 
of 
fat 
in 

the 

pre-event 

meal, as high-fat 

foods can slow 

digestion and in 

crease 
the 

risk 
of 

gastrointestinal 

distress 

during 
ev 

ercise. 

Choose 

lean 

protein 

sources 

and 

avoid 

fried 

or 

greasy 

foods. 

However, 

includinga 

smail 

amount 

ed he te 

Hydration : 

Hydrate 

adequately 

before 
the 

event 

by drinking 

water or a 

sports 

drink 

with 

electroBytes. 

Dehydration can 

impair 

performance 
and 

increase 

Recovery: 

Adequate 

rest 

and 

recovery 
are 

essen 

tial 

components 
of 
an 

athlete's 

training 

regimen. 
Rest 

days. 

proper 

sleep, 

nutrition, 

hydration, 
and 

recovery 

modalities 

such 
as 

foam 

rolling, 

stretching, 
and 
mas 

sage 

help 

athletes 

recover 

from 

intense 

workouts, 

reduce 

muscle 

soreness, 
and 

promote 

adaptation. 

PP 

re-Exercise 

Nutrition : 

Consuming 

carbohydrates 

with a 

moderate 
to 

high 

glycemic 

index 

before 
exer 

Cise 
can 

provide a 

quick 

source of 

energy 
for 

imme 

diate 
use. 

Foods 

such 
as 

white 

bread, 

white 
rice, 
and 

sports 

drinks 

have a 

high 
GI 
and 
can 
be 

beneficial 

for 

athletes 

looking 
to 
top 
up 

their 

glycogen 

stores 

before a 

workout 
or 

ES, 
-

Carbohydrates : 

Choose 

easily 

digestible 

carbohy 

drates 

that 

provide 
a 

quick 

source 
of 

energy. 

Examples 

include 

sports 

drinks, 

cnergy 
gels, 

bananas. 

raisins, 

dates, 
or 

carbohydrate-rich 

snacks 
like 
rice 

cakes 
or 

pretzels. 

Carbohydrate 

intake 

during 

exer 

A 

Multidisciplinary 

Approach 
to 

Higher 

Education / 
35 

During 

Exercise : 

For 

prolonged 

endurance 
exer 

CISe 

lasting 

longer 

than 

60-90 

minutes, 

consuming 

Carbohydrates 
with a 

moderate 
to 
high 

glycemic 

exercise 
can 
help 

maintain 
blood 

sugar 

index 

their Carbohydrates serve 

high-intensity 

wihile 

proeins 

supportmusc 
e 

and tats repair 

and 

growth, 

provide 

sustained 

energy 

variety 
of 

a 

whole 

Rrains, 

lean 

healthy 

fats 
to 

proteins, 
and 

meet 

their 

micronutrient 

arbohvdrates 

post-exercise 

supports 

muscle 

repair 

and glvcogen replenishment. 

drates 

serve 
as 

the 

primary 

fuel 

source 
for 

high 

intensity 

exercise 
and 

help 

replenish 

glycogen 

stOres 

in 
the 

muscles 

and 

liver. 

overtraining. By 

incorporating 

different 

phases of 

training throughout 

the 

season, 

athletes 

can 

maximize 

gains 
in 

strength, 

endurance. 
and 

skill 

development 

while 

minimizing 

the 
risk 
of 

injury 
and 

burnout. 

satiety. Opt for 

lean protein sources 

that 
are 

easy 
to 

digest, 

such 
as 

grilled 

chicken, 

turkey. 

fish. 

tofu, 
or 

legumes. 

of 

healthy 

fats, 

such 
as 

avocado 
or 

nuts, 

can 

provide 

additional 

energy 

and 

satiety 

without 

compromising 

digestion. 

the 
risk 
of 

heat-related 

illnesses, 
so 
it's 

essential 
to 

start 

the 

event 

well-hydrated. 

Avoid 

excessive 
con 

sumption 
of 

catfeinated 
or 

sugary 

beverages, 
as 
they 

may 

cause 

dehydration 
or 

rapid 

changes 
in 

blood 

sugar levels. 

competition. 

during 

fatigue. 

Sports 

drinks, 

energy 
gels, 

levels 
and 

delay 

digestible 

carbohydrates like 

bananas or 

and 

easily 



fn 

conchusion, 

holistic 

itrition 

syaplapivotal 

supportng 

Conclusinn : 

a 

trainng 

programs. 
Hy 

adopting 

hoistie 

Ctse helps 

perfonance 
and 

long-terIm 

SuCKess 
in 

their 

1. 

Whole-Food 

Emphasis : 

Prioritizng 

nutrient 
de 

whole 

foods 

over 

proceSsed 

options 

pro% 
ol. 

athletes 

with 
the 

essential 

vitamins, 

mineras 

sports. 

Hvdration : 

Drink 

tluits 

regutaris 
fo 

maintain 

hdration 

durug 

evercse 

W'ater 
is 

stlieient 
r 

shorter 

darations 
OF 

ow-ittensity 

activites, 
but 
for 

pongxt 
or 

intensc 

sesss, 

vonsaler 

consmning 

sNÍs 

�rink 

conta 

ining 

eletroktes 

(eg.. 

sodium. 

Elevtrolytes : 
In 

addition 
to 

hvdration, 

workouts, 

muscle 

repair, 
and 

enhance 

recovery. 

2. 

Dietary 

Diversity : 

Incorporat1ng a 

wide 

variet, 

foods 

ensures 

adequate 

intake 
of 

macronutriert, 

micronutrients, 
and 

antioxIdants, 

which 
are 

essent 

for 

optimizing 

performance, 

supporting 

immune 
fur 

tion, 
and 

reducing 

inflammation. 

uring 

oongedeveNise 
or 
in 
hot 
and 

humid 

condi 

tions 

Srts 

drinkS, 

clectrolvte 

tablets, or salt-con 

taning 

snacks 
(e.g. 

pretzels) 
can 

help 

maintain 
elec 

3. Individualization : 

Tailoring 

nutrition 

plans 
to 
mee 

the 

specific 

needs, 

goals, 

and 

preferences 

athletes 
is 

essential 
for 

optimizing 

performance 
an 

promoting 

adherence 
to 

dietary 

recommendations 

4. 

Balance 

and 

Moderation : 

Avoiding 

extreme 
diet 

and 

fad 

trends 

helps 

athletes 

maintain 
a 

balance 

Protein : 

While 

carbohvdrates 
are 
the 

primary 
fuel 

SOUNE 

during 

exerCise, 

some 

athletes 

nay 

benefit 

trom consuming small 

amounts of 

protein to 

support 

muscle 

repair 
and 

reduce 

muscle 

breakdown, 

espe 

5. 

Hydration 

and 
Gut 

Health : 

Prioritizing 

hydration 

and 

supporting 
gut 

health 

through 

proper 

hydratio 

electrolyte 

balance, 

and 

consumption 
of 

prebiotic 

and 

Portion 

Control: 

Avoid 

consuming 

large 
or 

heavy 

meals 

during 

exercise, 
as 

they 

may 

lead 
to 

gas 

trointestinal discomfort 
or 

cramping. 

Instead, 
opt 

Water 

and 

sporting 

performance : 

By 

integrating 

these 

principles 

into 

athletic 

trainin 

programs, 

coaches, 

sports 

nutritionists, 

and 

athletes 
car 

collaborate 
to 

develop 

personalized 

nutrition 

strategie 

that 

enhance 

performance, 

support 

recovery, 
an 

promote overall well-being. 

Water 

plays 
a 

critical 

role 
in 

sporting 

perfor 

mance. 
as 
hy 

dration 

status 
can 

significantly 

impact 
ath 

letic 

abilities. 

endurance, 
and 

overall 

health. 

Proper 
hy 

dration 
is 

essential 
for 

maintaining 

physiological 

function, 

regulating body 

temperature, 
and 

supporting 

optimal 
per 
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Optimal 

Performance: 

Maintaining 

optimal 

hydra 

tion 

status 

before, 

during. 

and 

after 

exercise 
is 

essential 
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EDITORIAL

 A Multidisciplinary Approach to Higher Education is a book that explores 

the intersection of various disciplines in academia, offering insights into how 

collaboration across fields can enrich learning and research. It delves into the 

benefits and challenges of interdisciplinary studies, making it a valuable resource 

for educators, students, and researchers navigating the complex landscape of 

higher education. We explore how traditional disciplinary boundaries are 

becoming increasingly porous, giving rise to new opportunities for collaboration 

and innovation. Through this book, we aim to shed light on the importance of 

multidisciplinary approaches in higher education, emphasizing the value of 

diverse perspectives in addressing complex challenges. Drawing on insights from 

educators, researchers, and practitioners across various fields, we invite readers 

on a journey to explore the rich tapestry of interdisciplinary scholarship and its 

transformative potential in shaping the future of higher education.

 In this light, we are going to publish Edited Books on the theme of “A 

Multidisciplinary Approach to Higher Education” to make available a platform to 

academicians, researchers, sports personnel, students and other stakeholders for 

exchange of ideas, experiences, collection and dissemination of information on 

various subjects at National Level with a wide range of sub themes covering 
stdifferent dimensions and their relevance to the need of 21  century. We are proud 

to state that we got overwhelming response from the researchers all over India. 

The papers included in this book deal with a wide range of studies. We hope that 

this book will definitely be appreciated by the readers and it will provide a wide 

spectrum about different areas of education.

 We express our sincere thanks to Dr. Satish Kulkarni, President, Bharatiya 

Vidya Mandir, Amravati; Shri. Ashish Malu, President, Shri Gajanan Maharaj 

Shikshan Sanstha, Amravati; Shri. Vilas M Ingole, President Yuvashakti Samajik va 

Shaikshanik Sanstha, Amravati; Smt.Vrushali S. Pusatkar, President, Late 

Dattatraya Pusadkar Arts College, Nandgaon Peth, for their scholarly guidance 

and inspiration through all the stages of this work.

 We take this opportunity to extend our sincere gratitude to Dr. Aradhana 

Vaidya, the Principal of Bharatiya Mahavidyalaya, Amravati as well as 

Dr.G.S.Vairale, the Principal of Narayanrao Rana Mahavidyalaya, Badnera, 



DR.A.V. Gulhane, the Principal of Yuvashakti Arts college, Amravati., 

Dr.V.D.Darne, the Principal of Late Dattatray Pusadkar Arts College, Nandagaon 

Peth. 

 The book would not have been a reality without a sustained interest and 

efforts put by DnyanPath Publication, Amravati and Nagpur branch. We are 

grateful to them.

 In closing, We extend my heartfelt gratitude to the contributors who have 

joined us on this journey. May this book serve as a catalyst for dialogue, reflection, 

and action, inspiring us to embrace the multidisciplinary approach as a guiding 

principle for Indian higher education and a pathway to a more inclusive, 

equitable, and sustainable future.

Dr. Vikrant R. Wankhade

Dr. Khushal J. Alaspure

Dr. Akash V. More

Dr. Shrikant S. Mahulkar
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INTRODUCTION
What is spectroscopy? Spectroscopy is nothing but the study of how electromagnetic
radiations interact with matter. Each interaction can give us different insights into the
properties of the subject, and using different energies can provide different information.
The most exciting part of spectroscopy is predicting the chemical makeup of unknown
compounds. There are lots of ways to do this, from physical methods like boiling point and
melting point to chemical methods like unsaturation testing and functional group testing.
All types of electromagnetic radiation travel at the same speed, but they have different
frequencies and wavelengths. The two types of electromagnetic radiation have a dual
nature - wave and particle. We know that particles have a particle nature because the
energy of certain types of radiation is stored in tiny packets called photons. Every photon
has its own energy, and the different kinds of radiation are determined by how much
energy they contain. The energy of certain electromagnetic radiation is related to its
frequency (E = and the photons with the highest energy are the ones with the longest
wavelengths.

Spectroscopy is a great way to figure out what's in a substance, and it can be used for a
bunch of different types of stuff like UV and IR, as well as other types like NMR and
Raman. As we know spectroscopy is the study of how electromagnetic radiations interact
with matter, depending on the nature of the interaction. There are several possible processes
that can occur, such as absorption, emission, and elastic scattering and reflection.

1. Absorption is the process of the absorption of energy from a radiative source by a
material. he extent of absorption is determined by the proportion of energy that passes
through the material, and absorption will reduce the amount of energy that is

1*YOGESH I. BIRADAR, 2BAJARANG R. BHOSALE & 
3VITTHAL B. MAKANE

1*Department of Chemistry, Indira Gandhi Kala Mahavidhyalaya, 
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transmitted. This is achieved through the use of spectroscopy techniques such as UV-
visible absorption. 

2. Emission is the process of releasing energy that has been absorbed by a material. It can 
be caused by the absorption of energy from a variety of sources, including flames or 
electromagnetic radiation, such as fluorescence. 

3. What is Elastic Scattering and Reflection Spectroscopy? Basically, it's the process of either 
reflecting or scattering radiations from a material. 

4. What is Impedance Spectroscopy? It's all about figuring out how a medium can slow 
down the way energy moves around. For optical purposes, it's all about measuring the 
refraction index. 

5. Inelastic scattering is when the wavelength of the radiation is changed due to the energy 
being exchanged between it and the material. This is seen in Raman and Compton 
spectroscopy. 

6. Coherent or Resonance spectroscopy is a type of spectroscopy that utilizes radiative 
energy to combine two quantum states of a material into a cohesive interaction that is 
maintained by a radiating field. NMR spectroscopy is one of the most commonly used 
resonance methods [1-2]. 

7. In this chapter let's take a closer look at UV and its basic concepts. 

ELECTROMAGNETIC RADIATION AND SPECTROSCOPY 
The electromagnetic spectrum is made up of all the radiations emitted by radio and 
television waves (radios), microwaves (microwaves), infrared (infrared), visible light 
(visible), ultraviolet (ultraviolet), X-rays (ultra-rays), gamma rays (gamma rays), cosmic rays 
(cosmic rays), etc. The wavelengths of these radiations are measured in micrometres or 
kilometers, and the order in which they increase in wavelength or decrease in frequency is 
called the electromagnetic spectrum shown in fig.1. 

 
Fig. 1: Electromagnetic spectrum 
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ORIGIN OF UV/VISIBLE SPECTRA 
Let's figure out how the ultraviolet and visible spectra come about. It's because of the way 
electromagnetic radiations are absorbed in the ultraviolet and visible regions of the 
electromagnetic spectrum. When these radiations are absorbed, they cause a shift in the 
electronic energy levels in the molecule. During these transitions, the electrons in the 
ground state get excited and move up to a higher electronic state. The most common 
electronic transition in a molecule is from the highest occupied molecular orbit to the lowest 
unoccupied orbital (Fig. 2). The ultraviolet (UV) and visible (visible) spectrometer measures 
the degree of absorption of a sample as a result of the absorption of light at a wavelength  
and the resulting plot between the absorbance and the wavelength  The significant 
characteristics of UV/visible absorption spectra are the  which is the maximum 
absorption intensity, and the absorption at this wavelength, which is represented by the 
maximum molar absorption. These parameters are characteristic of a specific molecule. The 
wavelength at which absorption occurs is determined by the difference in energy between 
ground electronic state (HOMO) and excited electronic state (LUMO). The lower the 
difference, the lower the value of the absorption maxima  Generally, the UV/visible 
spectrum is composed of a broad band of absorption, rather than a single sharp line, for 
each of these transitions [3-4]. 

 
Fig. 2: Electronic transitions between two states 

The band-like structure of ultraviolet/visible spectra is because the transitions happen over 
a bunch of different wavelengths, not just one. This is because each molecule's electronic 
energy level is made up of two separate energy levels, one for vibration and one for 
rotation. So, molecules can go through electronic transitions with both vibrational and 
rotation excitations happening simultaneously. This leads to a bunch of transitions that only 
differ from each other by a tiny amount of energy, giving you a bunch of lines that are too 
far apart to be resolved by a spectrophotometer, but instead give you a band-like structure 
surrounded by these closely separated lines which is shown in fig. 3 [5]. 
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Fig. 3: Possible transitions with electronic energy levels 

TYPES OF ELECTRONIC TRANSITIONS 
In UV/visible spectroscopy molecule can undergoes electronic transitions involving   
and non-bonding (n) electrons. Among these electrons four types of transitions are possible 
depending upon the structure of molecule (Fig. 4) [6-7]. 

1.    TRANSITION - In this type of transition, the excitation of electron presents in  
molecular orbital to corresponding  antibonding molecular orbital takes place by 
absorption of electromagnetic radiations in the UV range. Since energy difference 
between  bonding molecular orbital and  antibonding molecular orbital is very large, 
so these types of transitions require very high energy. As a result, absorption of the 
ultraviolet radiations of very short wavelength occurs.    transitions generally 
occur in alkanes e. g., methane observed at 125 nm wavelength. These transitions are of 
less importance because of their high energy due to    transitions. 

2.    TRANSITION - In this transition, the excitation of electron presents in  
bonding molecular orbital to  antibonding molecular orbital takes place. Unsaturated 
group in a molecule shows this type of transitions. e.g., Alkenes, alkynes, azo 
compounds and carbonyl compounds. 

3. n   TRANSITION - In this type of transition, the excitation of electrons presents in 
nonbonding molecular orbital (n) to  antibonding molecular orbital take place by 
absorption of electromagnetic radiations in the UV range. This type of transition 
requires lesser energy as compared to    transition and thus it takes place at longer 
wavelength. e.g., Saturated compounds containing atoms having unshared pair of 
electrons such as oxygen atm, nitrogen, sulfur and halogens. 

4. n   TRANSITION  In this type of transition, the excitation of electron presents in 
nonbonding molecular orbital (n) to  antibonding molecular orbital takes place. This 
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transition is of lowest energy and at the same time it is of low intensity as it is symmetry 
forbidden transition. e.g., carbonyl compounds exhibit this transition generally at 280 
nm. 

 
Fig. 4: All types of possible transitions between different electronic energy levels 

SELECTION RULE 
There are a few electronic transitions that are not observing in the UV-VIS spectroscopy, 
even though they are theoretically possible. 

1. No electron spin quantum number changes are allowed during transitions. Singlet-
triplets are not allowed. 

2. Transitions between different-symmetrical orbitals are not allowed. Transition from n to 
 is forbidden because the symmetry of n and  do not match. 

CHROMOPHORE 
Chromophores are part of molecules or groups of molecules that absorb radiation. The type 
of chromophores is important because it determines the wavelength that's absorbed. When 
you absorb electromagnetic radiation, it causes electrons to jump from their ground state to 
their excited state. It depends on how much those electrons are attached to the nuclei, and 
that depends on what kind of group is in the molecule that's absorbing the radiation. The 
different chromophores are described below [8]. 

1. ALKANES - Alkanes consist of only single bonds and do not contain bonds with 
unsaturation or unshared pair of electrons. Thus, in this case an only transition which is 
possible is    These two energy levels have a large energy difference due to which 
this transition takes place at high energy due to absorbance of ultraviolet radiations of 
very short wavelengths. Due to this these transitions are of much less importance and 
generally take place at wavelength below 200 nm. 

2. ALKENES - Alkenes are unsaturated compounds that consist of double bonds in their 
molecules. Thus, they consist of  electrons which makes    transition possible. 
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These transitions are also of high energy and their position depends upon the nature of 
substituent attached.  

3. ALKYNES - Just like alkenes, alkynes also consist of  electrons which make    
transition possible in them. In UV region Alkynes absorbs near about 175 nm.  

4. CARBONYL COMPOUNDS - Carbonyl compounds consist of double bond between 
carbon and oxygen, so they consist of unsaturation i.e.,  electrons as well as 
nonbonding pair of electrons and thus they can undergo both    and n   
transitions. However, n   transition is symmetry forbidden and thus of low intensity 
and take place at 270 to 290 nm. The    transitions are allowed and depending 
upon the structure of molecule transition take place in the range of 180 to 190 nm. 

5. ALCOHOLS, ETHERS, AMINES AND THIOLS - All these compounds consist of 
nonbonding pair of electrons. In these cases, transitions of type n   are significant. 
Due to the high energy, transition observed at short wavelength. In alcohols, ethers and 
amines this transition take place in the range of 175 to 200 nm, while in thiols this 
transition take place in the range of 200 to 220 nm. 

AUXOCHROMES 
The presence of some groups with chromophores as substituents may change the 
absorption characteristics of chromophores. they increase the intensity of absorption and 
maybe change the wavelength of absorption. We can say that, chromophores are 
responsible for absorption of radiations and auxochromes increases the intensity of 
absorption. Some common examples are -CH3, -OH, -NH2 and halogens etc. The effect of 
these substituents can be further divided into following categories [10]. 

1. RED SHIFT OR BATHOCHROMIC SHIFT - Auxochrome can cause absorption 
maxima to shift towards longer wavelengths, which is called red shift. This can also 
happen when there's a change in the polarity of the solvent, which can lead to a red shift. 

2. BLUE SHIFT OR HYPSOCHROMIC SHIFT  Auxochrome may cause the absorption 
maxima to change to a shorter wavelength (hypsochromic shift, or blue shift).  

3. HYPERCHROMIC EFFECT - Hyperchromic effect is a term used to describe an increase 
in the rate of absorption caused by the addition of a substituent to a chromophore. 

4. HYPOCHROMIC EFFECT  Due to the presence of substituent with chromophore 
decrease in absorption intensity is called hypochromic effect. 
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EFFECT OF SOLVENTS ON UV/VISIBLE SPECTROSCOPY 
The solvent used for dissolving the compound under study has a significant effect on the 
UV / visible spectra of the compound. Often, the fine structure of the absorption bands is 
blurred due to interactions between the solvent and the solute molecules. This effect is 
magnified when using polar solvents. The fine structure of the UV/ visible spectra is best 
seen in the vapor phase. The position and intensity of the absorption maximum depends on 
the solvent polarity, but this shift depends on the nature of the compound, i.e., whether the 
compound is a polar or a non-polar. If the compound is non-polar, the change in the solvent 
polarity will not cause a significant shift in its absorption spectra, as the interaction between 
the solvent and solvent are minimal. For polar compounds, the effect on the absorption 
spectrum is practically the same in polar solvents like alcohol and non-polar solvents like 
hexane. This effect depends on the type of transition occurring within the molecule [9].  

In the case of n   transition with increase in solvent polarity blue shift is observed. The 
shift towards shorter wavelength is mainly due to greater stabilization of more polar 
ground state, then excited state through dipole-dipole interactions, formation of hydrogen 
bonds or solvation with polar solvent. As a result of which energy difference between 
ground and excited state is increases and absorption shifts towards shorter wavelength.  

In the case of    transitions with increase in solvent polarity bathochromic shift is 
observed. As in this case excited state which is more polar is stabilized with increase in the 
solvent polarity which decreases the energy difference between ground and excited state 
resulting in bathochromic shift.  

The n   transitions are very sensitive to hydrogen bonding with solvents. For example, 
alcohols and amines etc. have non-bonding electrons on the hetero atom and thus form 
hydrogen bonding with solvent molecules. As a result of this, ground state gets more 
stabilized as compared to excited state resulting in blue shift in absorption maxima. 

EFFECT OF CONJUGATION ON UV/VISIBLE ABSORBANCE 
Bathochromic shifts are always caused by conjugation. The more conjugation a molecule 
undergoes, the more bathochromic shift it undergoes. The conjugation not only increases 
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the absorption wavelength, but also the absorption intensity. When there is conjugation, the 
electronic energy levels are close together, resulting in lower energy or longer wavelength 
transitions. For example, ethylene absorbs at 174 nm, while 1,3- butadiene absorb at 217 nm 
with two double bonds, whereas 1,3,5 hexatriene with three conjugated double bonds 
absorb at 258 nm [10-11]. 

 
Fig. 5: Effect of Conjugation on absorption maxima 

Another example of effect of conjugation on absorption maxima is  -unsaturated 
aldehydes. Normal isolated alkene absorbs near to 170 nm due to  to  transitions, while 
isolated carbonyl group absorb near to 290 nm due to n to  transitions. Combination of 
alkene and carbonyl group that gave a conjugated  -unsaturated aldehydes in which 
alkene group absorbs in the region of 210-230 nm while carbonyl group absorbs in the 
region of 310-330 nm (Fig. 6). 
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Fig. 6: Effect of conjugation on absorption maxima 

The -carotene (Fig. 7) which consists of eleven conjugated double bonds absorbs in a 
visible region at 450 nm and thus appears orange in colour. 

 
Fig. 7: The visible absorption spectrum of carotene. 
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LET'S TAKE A QUICK LOOK AT THE BASICS OF UV-VIS SPECTROSCOPY 
1. UV/visible spectra arise due to transition of electrons from ground state to excited state 

due to absorption of electromagnetic radiations in UV/visible region. 

2. Electronic transitions can take place from  to  or  to  or n to  or n to  depending 
upon the nature of molecule. 

3. Transition from  to  requires a highest energy and take place at a shorter wavelength, 
while synopsis transition from n to  requires a least energy and hence take place at 
longer wavelength.  

4. The part of molecule or group of atoms which is responsible for absorption is called 
chromophore. 

5. Electronic transitions can take place from  to  or  to  or n to  or n to  depending 
upon the nature of molecule. 

6. The group attached to chromophore that can change the absorption characteristics of 
chromophore is called auxochromes. 

7. The absorption maxima also depend upon the choice of solvent and depending upon the 
nature of compounds both hypsochromic or bathochromic shifts may be observed with 
change in solvent polarity. 

8. The presence of conjugation always results in a decrease in energy levels between two 
electronic energy levels and thus gave bathochromic shift. Larger conjugation more will 
be bathochromic shift. 
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