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3.3.2 Number of booksand chaptersin edited volumes/books published and papers published in national/ international conference
proceedings per teacher during last five year

Title of the National Calenda | 1SBN A .
. : r Year number | Affiliating Institute
S. Name of the teacher Title of the book/chapters published Titleof the proceeding | Name of the / of of the at thetime of Name of the
No. paper sof the conference Internati ublicat r oceed ublication publisher
conference onal pu Pr¢ P
ion ing
2023-24
A Text Book Of Zoology, Cell . 19435- DnyanPath
1 Dr.S.D.Dawada Biology and Developmental Biology National 2023 80-7 |.G.K.M.,Ralegaon Publication
Study On Planton Biodiversity With Multidiscipl
Respect To Fish Production In inary 978-81- DnvanPath
2 Dr.S.D.Dawada Borgaon Dam Yavatmal Taluka approach to National 2023 972505- | 1.G.K.M.,Ralegaon Pugl ication
Y avatmal District Maharashtra State higher 0-7
India education
978-93-
3 Mr. A.C. Ade A text book of Zoology B.Sc Il sem 111 National 2023 93940- |.G.K.M.,Ralegaon Nabha prakashan
21-6
978-93-
4 Ms. B.K. Lohakar Concept of gene National 2023 93940- |.G.K.M.,Ralegaon Nabha prakashan
38-4
A
Multidisciplinar 978-81-
5 Mr.V.D. Samarth Climete Change and Impact on y Approach to Nationa | 2024 | 972505- | 1.G.K.M.,Ralegaon DnyanPath
Agriculture Higher 0-7 Publication
Education

Volume- |1




A

Multidisciplinar 978-81-
6 | Mr. N.M.Deshmukh Climate Change and Impact on y Approach to Nationd | 2024 | 972505- | 1.G.K.M.Ralegaon DnyanPath
Agriculture Higher 0-7 Publication
Education
Volume- Il
Textbook of Angiosperm Systematic 978- DnyanPath
7 Mr.M.V.Wankhade ’ National 2024 8119435 | 1.G.K.M.,Raegaon o
Anatomy and Embryology 951 Publication
UGC
Sponsored
National
} _— Conference on 978-81-
8 Mr. B.H.Bhatti Photovoltaic applications of SnO2 gas Recent Nationd | 2024 | 19931 | 1.G.K.M.Ralegaon
sensor
Advancement 255
sin Science
and
Technology
UGC
Humidity Sponsoraled
Sensors: AlCl2- Nation
Dioped Conference on 978-81-
9 Mr.B.H.Bhatt ppec Recent Nationa | 2024 | 19931- | 1.G.K.M.Ralegaon
Nanocrystalline
) Advancement 25-5
Magnesium . )
) sin Science
Oxide
and
Technology
UGC
Sponsored
Advances and National
Perspectivesin Conference on 978-81-
10 Mr. B.H.Bhatti Nanotechnology Recent National 2024 19931- I.G.K.M.,Ralegaon
: A Short Advancement 255
Review sin Science
and
Technology
Emerging interdiciplinary areas of 978-81-
11 Mr. A. S. Lihitkar Physicsin Higher Education and Job National 2024 972505~ | I.G.K.M.,Raegaon
Opportunities 6-9
Dynamic Analysis of Renyi Recent 978-81- VidyaBharati
12 Dr. A.Y .Shaikh Holographic Dark Energy with Advancement | National 2024 19931- |.G.K.M.,Ralegaon Mahavidyalaya,
Hubble’s IR Cut-off sin Science 25-5 Amravati




and

Technology
Recent
Exploration of Barrow Holographic Advancement 978-81- VidyaBharati
13 Dr. A.Y.Shaikh Dark Energy in Modified Theory of sin Science National 2024 19931- |.G.K.M.,Ralegaon Mahavidyalaya,
Gravitation and 255 Amravati
Technology
Recent
Exploration of Barrow Holographic Advancement 978-81- VidyaBharati
14 Mr.S.V.Gore Dark Energy in Madified Theory of sin Science National 2024 19931- |.G.K.M.,Ralegaon Mahavidyalaya,
Gravitation and 255 Amravati
Technology
Recent
Panoramic Behaviour of Magnetized Advancement 978-81- VidyaBharati
15 Dr.A.Y.Shakh Strange Quark Matter in Modified sin Science National 2024 19931- |.G.K.M.,Ralegaon Mahavidyalaya,
Theory of Gravitation and 255 Amravati
Technology
Accelerating Magnetized Strange Emergi ng
) Quark Cosmological model for Trendsin . 978-81- Shri Shivaji Science
16 Dr. A.Y.Shaikh » ; . Computationa | National 2024 19435- I.G.K.M.,Ralegaon :
ianchi type | (Kasner metric) in | Sci d 61-6 College , Amravati
modified gravity T
echnology
Emerging
] : . Trendsin 978-81- g e
17 Dr. A.Y .Shaikh Dlj’gl"’c")“:c ﬁi”:g:r ioén'ze“y' Computationa | National | 2024 | 19435 | 1.G.K.M.Raegaon Schcr): |Sh('a""’“A' rﬁfﬁe
orep X | Science and 61-6 €ge,
Technology
Emerging
Holographic Dark Energy Model by Trendsin 978-81- Shri Shivaii Science
18 Dr. A.Y.Shaikh Sharma andMittal with Bouncing Computationa | National 2024 19435- |.G.K.M.,Ralegaon Colleqe aJAmrav o
Scenario | Science and 61-6 €ge,
Technology
978-
} . Internatio 620- Lambert Academic
19 Dr. A.Y.Shaikh Introduction to Cosmology nal 2024 748606- |.G.K.M.,Ralegaon Publishing
9
New Education
C Policy (NEP- 978-81-
20 Dr.V L. Barde A Multidisciplinary Approachto | 50" 0 Roje National | 2024 | 972505- | 1.G.K.M.Ralegaon
Higher Education )
of Academic 6-9

Libraries




. Modern Emerging Trends In Chemical UV- Visible . 978-93-
21 Mr. Y. 1. Biradar - Spectroscopy: National 2024 94766- |.G.K.M.,Ralegaon
Sciences ;
Basic Concepts 90-7
Nutritional
el requirements if 978-81-
22 Dr.K.G. Pawar A mu““ﬁ'sc' plinary qpproach 0 athletes and pre National 2024 972505- | 1.G.K.M.,Ralegaon DnygnPgth
igher education Publication
and post match 6-9
diet
2022-23
International
Conference on
Internationa Multi-
| disciplinary
National Conference | Research and International
Education on studies, Internatio E-1SSN: Conference on
1 Dr.V.L. Barde Policy 2020: Multidiscipl | organized by nal 2023 2582- I.G.K.M.,Ralegaon Multidisciplinary
Impact on the inary SPM Science 2160 Research & Studies
Library pp1-8 Research & | & Gilani Arts, 2023
Studies Commerce
2023 College,
Ghatanji on
21st Jan 2023
Effect of
. lyphosate
2 Mr.A.C.Ade Effect of glyphosate based herbicide | G0 T 202 | 2B || GKM.Raegaon
on development of earthworm 4979
on development
of earthworm
‘Seventy -
Five Y ears of
Indian Library
Profession’
Conference NATIONAL
Proceedings | CONFEREN
S Sevent CE OF 978-81-
3 Dr. VL. Barde Future of Academic Libraries and - Fvevers | INDIAN | Naiond | 2028 | 10118 | 1.GKM Ralegaon Atharva
Library of Indian | LIBRARY 22-9 Publications
Library ASSOCIATI
Profession ON, NEW
DELHI AND
MAHARASH
TRA

UNIVERSIT




Y AND

COLLEGE
LIBRARIAN
S
ASSOCIATI
ON
4 Dr. S.D.Dawada Cell biology and Deviopmenta 2023 1.G.K.M.,Ralegaon
iology
Impact of
. . . advanced 978-81-
5 Dr. K.G.Pawar Physc%fd“w"’” da”d oris IS | training using 2023 | 19435 | 1.GK.M.Raegaon P'iﬁ‘.a‘fh
challenges and oppurnities technology after 005 ication
pandamic
- . ol Recent. 978-81- o
6 Dr. K.G.Pawar Higher education issue, challenges advancesin 2023 | 19435- | 1.G.K.M.Ralegeon Dynapal
and oppurnities education 01-2 Publication
technology
. ISBN
) All Physical
Hand book of B.Sc.First year Course ’ . 978-81- DnyanPath
7 Mr.S.V. Jadhav in Chemistry Sem-1 &11 cgeml_stry - - National 2022 033884- |.G.K.M.,Ralegaon Publication
ractical 19
Innovative Scientific, Bussiness and airévg?;meirw; Internatio 978-93- Harshwardhan
8 Mr. P. R. Jagnit Social Practices for Sustainable f g -- -- 2023 85882- |.G.K.M.,Ralegaon Punblication Pvt.
or Sustainable nal
Development D 65-4 Ltd.
evel opment
International
Challenges and Conference on
Opportunities Multidisciplin Internatio
9 Mr. P. R. Jagnit for Online ary Research nal 2023 |.G.K.M.,Ralegaon
Education in & Studies
India 2023
(ICMRS23)
Thermal Studies International
of Co(ll), Ni(ll) Multidisciplin
and Cu(Il) ary
Complexes Conference on
. Derived from Environment: | Internatio
10 Mr. P. R. Jagnit Thiazole Schiff | ssues, nal 2023 |.G.K.M.,Ralegaon
Base with Challenges,
Microwave Impact &
Irradiation Steps Toward
Method Sustainable




Devel opment(

ICESD22)
978-81- Sonu Nilu
11 Mr.S.V.Gore Introductory to Linear Algebra National 2023 88763- |.G.K.M.,Ralegaon oo
30-6 Publication
Text Book of B.Sc. First Year Course 978-93- DnyanPath
12 Mr.K.D.Jagtap in Physics National 2023 9226& |.G.K.M_,Ralegaon Publication
Innovative Scientific, Business and aEnréVg?;m?n; Internatio 978-93- Harshwardhan
13 Mr.V.D. Samarth Social Practices for Sustainable £ 'egabl a 2023 85882- |.G.K.M_,Ralegaon Punblication Pvt.
Development or sustainable n 65-4 Ltd
devel opment )
Innovative Scientific, Business and aEnrévg?:tmeiné Internatio 978-93- Harshwardhan
14 Mr.N.M.Deshmukh Social Practices for Sustainable 9 2023 85882- | 1.G.K.M.,Ralegeon | Punblication Pvt.
for sustainable nal
Development d 65-4 Ltd.
level opment
Ethnobotanical
and
Phytochemical International .
study of Conference on Internatio E-ISSN: I%irrr:qaat; ?2?'
15 Mr.V.D. Samarth member Multidisciplin 2023 2582- |.G.K.M.,Ralegaon L
. nal Multidisciplinary
cucurbitaceae ary Research 2160 R ch
from Ralegaon & Studies
Region- A
Review
Ethnobotanical
and
Phytochemical International -
study of Conference on Internatio E-I1SSN: I%e;rrr:]a;l ?2?'
16 Mr.N.M.Deshmukh member Multidisciplin 2023 2582- |.G.K.M.,Ralegaon L
. nal Multidisciplinary
cucurbitaceae ary Research 2160 R oh
from Ralegaon & Studies
Region- A
Review
Introduction to 978- DrvanPath
17 Dr.A.Y.Shaikh Introduction to Graph Theory Graph Theory , National 2021 9391331 | |.G.K.M.,Ralegaon yanr:
Publication
Volumell 368
2021-22
Impact of Covid-19 Pandemic on Internatio 978-93- Shriyanshi
1 Dr.A.Y.Shakh Education and Studentsin India nal 2022 81247- |.G.K.M.,Ralegaon Prakashan

80-8




Impact of ICT in Teaching, Learning 978-93- Harshwardhan
2 Dr.A.Y.Shaikh - ' National 2021 85882- I.G.K.M.,Ralegaon Publication. Pvt.
and Evalution Process
33-4 Ltd.
3 Dr.V. L. Barde Impact of Covid-19 Pandemic on Internatio 2022 9871233 i | G.K.M. Raleqaon Shriyanshi
T Education and Studentsin India nal 80-8 RN Raleg Prakashan
Maturity level
aT(())ITg ?Fe:\/rgler Internatio ISSN Indian Federation of
4 Dr. K. G. Pawar oreg 2021 2231- |.G.K.M.,Ralegaon Computer Science
high and low nal L
: 3265 in Sports
performing
Kabaddi Players
978-93- DnyanPath
5 Mr.V.D.Samrath Environmental studies National 2021 91331- |.G.K.M.,Ralegaon yanr
71-9 Publication
Chemistry And Biological Activities Internatio E-ISSN RESEARCH
6 Mr.v.D.Samrath of Quercetin : A Bioactive Flavonoid na 2022 : 72:?2? |.G.K.M..Ralegaon JOURNEY
P . ISSN:
7 Mr.V.D.Samrath Biodiversity: Concept, Threat and Internatio | 5051 | 2320, | 1.G.K.M.,Ralegaon IRISE
Conservation nal 0015
. . . . 978-93- Harshwardhan
8 Mr.S\ Jedhav Impact of ICT in Teaching, Learning Internatio | 5051 | g5g2- | 1.GK.M.Ralegaon |  Publication. Put.
and Evalution Process nal
334 Ltd.
Study of Water Quality Parameters of Internatio ISSN Ingrar?:tih a
9 Mr.S.V .Jadhav Pimpalkhuti Dam in Taluka Ralegaon, 2022 2349- |.G.K.M.,Ralegaon o
L nal Interdisciplinary
District- Yavatmal 638x
Research Journal
Impact of Covid-19 Pandemic on Internatio 978-93- Shriyanshi
10 Mr.S.V.Gore Education and Studentsin India nal 2022 8;3487 ) |.G.K.M.,Relegaon Prakashan
Current Trends In Higher 3755’ 33 DnvanPath
11 Mr.K.D.Jagtap Education/Role of Social Mediaon Nationa | 2022 1.G.K.M.,Ralegaon yanr:
. . 91331- Publication
Higher Education
34-4
“Thermokinetic
Studies of .
Cr(ih, Mn(it), Internatio ISSN Ingrar{:t?c:lnal
12 Mr.P.R.Jagnit and Fe(l11) 2022 2349- I.G.K.M.,Ralegaon oo
nal Interdisciplinary
Complexes 638x
. Research Journal
from thiazole

Schiff base”




Study of Water

Quiality
Parameters of |SSN Aayushi
. Pimpalkhuti Internatio International
13 Mr.P.R.Jagnit Damin Taluka nal 2022 %%zg( I.G.K.M.,Ralegaon Interdisciplinary
Ralegaon, Research Journal
District-
Y avatmal
Thermokinetics C';ﬁ“;;?‘(:f;n
studies of " . Vidyawarta Peer-
. Co(ll), Ni(ll) Role of . ISSN: Reviewed
14 Mr. P.R.Jagnit ’ o Chemica National 2022 2319 I.G.K.M.,Ralegaon -
and Cu(Il) with B . International
Sciencesin 9318
tetradentate . Journal
: Sustainable
Schiff base "
Development
Biodiversity: |SSN:
15 Mr.A.C.Ade Conceg:la Threat | nter:;at' ©1 2021 | 2322 | I1.GK.M.Ralegaon IRISE
Conservation 0015
. . . 978-93- Harshwardhan
16 Mr.A.S Lihitkar Impact of ICT in Teaching, Leaming Nationa | 2021 | 85882- | 1.G.K.M.Raegaon | Publication. Pvt.
and Evalution Process
33-4 Ltd.
Current Trends In Higher 9I7SEI;3 33 DrvanPath
17 Mr.A.S.Lihitkar Education/Role of Social Mediaon National 2022 |.G.K.M.,Relegaon vanre
. . 91331- Publication
Higher Education
34-4
. . . 978-93- Harshwardhan
18 Mr.B.H.Bhatti Impact of ICT in Teaching, Learning Nationa | 2021 | 85882- | I.G.K.M.Rdegeon | Publication. Pvt.
and Evalution Process
33-4 Ltd.
World
Conference on
Startup in ISSN Scholars Vision and
Nutrition of Indiaand Internatio Abasaheb Parvekar
19 Ms. S. S. Dhage Infants Education nal 2022 2278- I.G.K.M.,Ralegaon Mahavidyalaya,
X 7984
with Yavatmal
Placement in
Abroad
20 Dr. Santosh Agarkar Fundamental concept of Internatio 2022 %748255 | G.K.M..Raleqaon Lambert Academic
' 9 Chromatography nal 08-7 RN Raeg Publishing
Basics of Resent
21 Dr.S.D.Dawada Genetic research at the | National 2022 |.G.K.M.,Ralegaon
Engineering and I ntersection of




application in Science &
Recent Era technology
2020-21
Paranoma
. . . Scenario of 978-1- _—
Dr. A. Y. Shaikh Innovative Research Trgwds in Science Resent Trends National 2021 95446- 1.G.K.M.,Ralegaon INSC Publishing
and Humanities . : House
in Science and 44-4
Technology
Evalution of
Abortifacient
Activity of
. . . Some Tribal 978-1- o
Dr. S. D. Dawda Innovative Research Trgjds in Science Folklore National 2021 95446- 1.G.K.M.,Ralegaon INSC Publishing
and Humanities o House
Medicinal 44-4
Plantsin
Female Albino
Rats
. e Technolgy and 978-1- -
Dr. K. G. Pawar Innovative Research Trgjds in Science Innovationsin National 2021 95446- 1.G.K.M.,Ralegaon INSC Publishing
and Humanities House
Sports 44-4
Paranoma
; P Scenario of 978-1- o
Mr. V. D. Samarth Innovative Research Tr_ends in Science Resent Trends National 2021 95446- 1.G.K.M.,Ralegaon INSC Publishing
and Humanities . . House
in Science and 44-4
Technology
Paranoma
; e Scenario of 978-1- o
Mr. S. V. Jadhav Innovative Research Tr_eljds in Science Resent Trends National 2021 95446- 1.G.K.M.,Ralegaon INSC Publishing
and Humanities . . House
in Science and 44-4
Technology
Innovation in
Science and
: A Technolgy to 978-1- o
MrK.D.Jagtap | MnovativeResearch Trendsin Science | - ey Nationa | 2021 | 95446- | 1.GK.M.Ralegaon | '€ Publishing
and Humanities . House
Sustainable 44-4
Development
Goals
Paranoma
. . . Scenario of 978-1- L
Mr. K. D. Jagtap Innovative Research Tr_endsm Science Resent Trends National 2021 95446- 1.G.K.M.,Ralegaon INSC Publishing
and Humanities . . House
in Science and 44-4

Technology




Paranoma

. . . Scenario of 978-1- _—
8 MrP.R. Jagnit | 'NovaliveResearch TrendsinSdence | pecnt Trends National | 2021 | 95446 | 1.GK.M.Ralegaon | 'NSCPublishing
and Humanities . . House
in Science and 44-4
Technology
Paranoma
. . . Scenario of 978-1- _—
9 Mr.A. C. Ade Innovative Research Trends in Sdence | pocay Trends Netiond | 2021 | 95446 | 1.GK.M.Raegeon | '"NSCPublishing
and Humanities . . House
in Science and 44-4
Technology
Innovation in
Science and
. e Technolgy to 978-1- .
10 MrA.S. Lihitkar | 'MNOvaliveResearch Trendsin Science | cpyeye Nationa | 2021 | 95446- | I.GK.M.Raegaon | 'NSC Publishing
and Humanities ) House
Sustainable 44-4
Development
Goals
Innovation in
Science and
. e Technolgy to 978-1- .
1 Mr.B. H. Bhatti Innovative Research Trendsin Sdence | 4 ieye Nationa | 2021 | 95446- | I.GK.M.Raegaon | 'NSC Publishing
and Humanities ) House
Sustainable 44-4
Development
Goals
12 Mr. K.D.Jagt Text Book of Physics Optics, Laser | 5 yrics National | 2021 %7182_(?3_ 1.G.K.M.,Ralegaon Sai Jyot
-D-caglap and Renewable source of energy P 7-1.5 o8N RaAEg Publication
Introduction to 978-81- DrvanPath
13 Dr.A.Y.Shaikh Introduction to Graph Theory Graph Theory , National 2021 947250- | 1.G.K.M.,Ralegaon yanr:
Publication
Volumel 6-0
: . 978- .
14 | Dr. Santosh Agarkar Fundamental of solid waste Intemalio | 2020 | 620-2- | 1.GK.M.Ralegaon | -2Mbert Academic
management nal Publishing
52934-1
, . 978-93-
15 Mr.A. C. Ade MCQ’s in Zoology For B.Sc., Second National 2020 | 91331- | 1.G.K.M.,Raegaon
Y ear, Semester - 111 14.6
|.G.K.M.,Ralegaon
. . 978-93-
16 Mr.A. C. Ade MCQ’s in Zoology For B.Sc., First National 2020 | 91331-

Y ear, Semester - |

139




2019-20

National
Conference on
- Multidisciplin
Conduct! vity of ary Reseach in
Co(I1),Ni(ll),Cu .
. (1) and Cr(l11) Science and .
Mr. Pawan R. Jagnit Complex Technology National 2020 |.G.K.M.,Ralegaon
deri for Healthy
erived from Lifestyle
thiazole Schiff
Management
(NCMRST-
2020)
National
Conference on
Synthesis and Multidisciplin
Thermokinetics ary Reseach in
studies of Science and
Mr. Pawan R. Jagnit Co(I1),Ni(11) Technology National 2020 |.G.K.M.,Ralegaon
and Cu(Il) with for Healthy
tetradentate Lifestyle
Schiff Base Management
(NCMRST-
2020)
B.Sc.l11 Year Zoology, Paper-| . 978-93- Vikas Publication
Dr.S.D.Dawada Geneli ’ National 2020 5453- |.G.K.M.,Ralegaon
,Genetics 478-2 House Pvy. Ltd.
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National Conference on Multidisciplinary Research in Science and Technology for Healthy Lifestyle Management 24t Jan,
(NCMRST- 2020) Organizer :- Shri R.L.T. College of Science, Akola 2020
Sr. Name of the Researcher Title of The Paper Page
No. No.
1 2 I\B/I %ﬂ':nvézd;stB'Tiyéﬁ Physico-Chemical Assessment Of Bore Water 1
S. G. Kalane, R. E. K hadse From Malegaon Tahshil Of Washim District (Ms)
Study of Microwave Assisted Synthesis and
2 Kalp_anaA. Palaspagar, Biological Activities of Some Pyrimidine Linked 3
Pradip P. Deohate ;
Oxadiazole Phar macophor es
Synthesis And Study Of Aryl Substituted 1,3-
3 ghgaﬁa_[).ulfadnakhe, Thiazine And Its Nanoparticles With Special 8
- A put, Reference To Plant Pathogens Of Some Vegetable
D.D.Bhokare
Crops
4 Harish. S. Malpani, Screening And Evaluation Of Silver Nanoparticles 14
Ms. Sonali C. Bawane Producing Bacteria From Lonar Lake, India
Synthetic Study Of 3-Thio-4-Sugar-5-O-
5 Ei]r?o\rNN iy rhie’ Tolylimino-1, 2, 4-Dithiazolidines And Its 16
' Applications As Antibacterial Agents
6 Shailendra M adavi Aeromycological | nvestigation of I ndoor 20
and Anjali Sangole Environment of College L aboratories
V. D. Nanot I solation, Partial Characterization And Extraction
7 A-nki-ta R L)c/)’khande Of Alkaline Protease From Bacterial | solates Of 23
' Lonar Lake
. . Concepts | n Chemistry With Per spective Of
8 Dr.Bgjirao B.Ahire Communication R ch 25
9 gﬁ:rurlnizgrs;ag ' Dupare A New Method For N-Tert-Butoxy Carbonylation 29
Mohd M uj ahid Of Amines Using Urea As An Organocatalyst
10 P. S. Pande, Evaluation of Antioxidant Activity of Various 3
P. D. Changle Extracts of Curcuma Longa
Preliminary Phytochemical Analysis And
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Electrical Conductivity of Co(l1), Ni(l1), Cu(ll) and Cr(111) Complexes
derived from thiazole Schiff base
S.R. Kdode!, P.R. Jagnit?
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(ll), Ni(ll), Cu(ll) and Cr(lll) 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, solublein DMF, DMSO and THF.

Keywords: Schiff base, Magnetic susceptibility, Electrical conductivity

I ntroduction:

The eectrica 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 activities'. The Schiff base prepared by using variety
of aldehydes and amines or any other amines possessed antitubercular, antitumer, anticancer, fungicidal
medicina 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 meta
complexes research and play a significant role in the area of coordination chemistry. Antimicrobia evaluation
of 2-amino pyridine-derived Ligand Schiff base and its complexes with Cu (I1), Hg (I1), Ni (1), Mn (1) and Co
(11)%. Synthesis and Characterisation of new Heterocyclic Schiff base ligand derived from 4-Amino Antipyrine®
Synthesis Spectral, Thermal Stability and Bacterial Activity of Schiff Bases Derived From Selective Amino
Acid and Their Complexes® 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 activities®.

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 methods®®. The solvents were
purified by standard methods™.

Synthesis of 4-(phydroxyphenyl)-2aminothiazole;

COCH, 5
L-I. Refluwed |
e e N B
OH aH M

aH ]

4-hia 30
"' draxy acclophenons d={p by rosy phenyd -2 amins thaasolc

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 awater 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 *H NMR spectral studies. Yield:70%; m.p. 310°C
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Tablel. Analytical data of the Ligand.

Ligand | Molecular Formula | FormulaWeight | Color and nature Elemental Analysis

C% H% Cloo | S%
found | Found | Found | Found

(cd) |(ca) |(ca) |(ca)

HCNAT | Ci7H15N30,SCl 390.6 Yellow Crystaline | 52.34 | 03.26 | 9.02 | 08.12
(52.22) | (03.32) | (9.08) | (08.21)

Preparation of complexes: All the meta 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 DM SO and DMF but insoluble in water and common organic solvents.
The metal chloride content of complexes were analyzed by standard methods™ The 'H 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™, Carbon, Hydrogen and Nitrogen analysis were
carried out at RSIC, Punjab University, Chandigarh. The molar conductance of the complexes at 10°M dilution
in DMF were determined using equiptronic digital conductivity meter EQ-660 with a cell constant 1.00 cm™ 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 10° C min™ heating rate. The molecular weights of the complexes were
determined by Rast method.

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

Ligand Formulaweight | Colour Elemental Analysis Het | Am
gmole® Found (Calcd.) Q'em?

M% | C% H% | Cl% B.M | mol™)

[CoL,(H,0),] H,O | 892.1 Brown | 6.25 | 4486 |325 |7.70 |46 |68
(6.60) | (45.73) | (3.36) | (7.95)

[NiL,(H-0),] H,O | 891.9 Green | 6.30 | 45.58 3.16 7.72 31 |76
(6.58) | (45.74) | (3.36) | (7.96)

[CuL,(H,0),] H,O | 896.7 Brown | 6.90 | 45.26 3.12 7.72 16 |82
(7.08) | (45.50) | (3.34) | (7.92)

[CrL,(H,O)CI] H,O | 902.7 Green | 5.32 | 44.90 2.36 11.08 38 | 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 'H NMR, IR
spectral data, elemental analysis, molar conductance, magnetic susceptibility measurements and thermo
gravimetric analysis data. All these values and analytical datais 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°M) solution at room
temperature (Table2) shows all the complexes are non electrolytes.

The 'H NMR spectra of ligand HCNAT shows signals at & 12.11, (1H, s phenolic OH),  9.52 (1H, s, phenolic
OH), 6 7.56, 7.54, 7.53 and 7.52 (4H, m, phenyl) ¢ 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) *****. IR spectra of ligand and metal complexes shows v(C=N) peaks at 1620 cm™ and
absence of C=0 peak at around 1700 — 1750 cm™ indicates the Schiff base formation™®™**.

Table 3. IR spectra of ligand and metal complexes

Compound v(O—H) hydrogen bonded | v(C=N) imine | v(C—-0O) phenolic | v(M—0) | v(M—N) | v(C-9)
HCNAT (LH) 3119 1620 1514 -- -- 1122
[CoL»(H,0),] H,O -- 1608 1506 472 432 1098
[NiL»(H,0),] H,O -- 1585 1464 469 423 1090
[CuL,(H,0),] H,O -- 1610 1503 508 412 1110
[CrL»(H,O)CI] H,O -- 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° to 6.69x10" Q*cm™ at 373 K. The
electrical conductivity of these complexes at 373 K follows the order Ni > Cu > Cr > Co. The electrica
conductivity and activation energy of complexes’® 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 () at 373 K and Activation Energy (Ea) of the complexes

Metal Co(ll) Ni(I) culll)y | cr(n

o (QTem?) | 2.20x10° | 1.18x10° | 4.12x107 | 4.86x10°
HCAT

Ea(eV) 0.0724 0.0247 0.0499 0.066

Conclusions:

In concluson 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 studiesof Co(l1), Ni(l1) and Cu(l1) with tetradentate Schiff Base

S.R.Kdode!, P.R.Jagnit?
"Department of Chemistry, Arts, Commerce and Science College, Maregaon-445303.(M.S.).India.
“Department of Chemistry, Indira Gandhi Kala Mahavidyal aya 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
(1IN, Ni (I1) and Cu (I1). 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
confirmfirst order kinetics and kinetic compensation effect.

Keywords: Tetradentate Schiff base, Molar conductance, Thermal.

I ntroduction:

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.” Synthesis,
characterization and antifungal activity of manganese (11) complex with Schiff Base derived from acetylacetone
andl leucine® The newly synthesized Schiff bases, 2-acetylthiophene thiosemicarbazone and thiophene-2-
aldehyde thiosemicarbazone and their metal complexes with Co(ll), Cu(ll), Zn(I1) and Ni(ll) complexes and
Their Schiff bases metal complexes were tested for antibacterial activity’ and Spectra and thermal
characterization of metal complexes containing schiff Base ligands.* 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 aiphatic aldehydes were relatively unstable and were readily polymerizable. Schiff
bases and their complexes are shows good progress in therma analysis’. Photoluminescent and
electroluminescent properties.® The Schiff base prepared by using variety of aldehydes and amines possessed
antitubercular, antitumer, anticancer, fungicidal medicinal and agrochemical activities"® Thermogravimetric in
an easy, quick, precies measure method. The mathematical calculating thermogravimetric data, thermal
decomposition activation parameters can be obtained.®*® Schiff bases and their complexes have a variety of
applications in biological clinical and analytical fields."* Recently there has been a considerable interest in the
chemistry of hydrazine and hydrazone compounds because of their potential pharmacological applications.™
This paper discusses the kinetic of the thermal decomposition and the accompanying compensation effect for
Schiff base complexes of Co (I1), Ni (I1) and Cu (1)

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.”® The solvents were purified by standard
methods.™

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 moal). 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. 270°C

OH HO,
OH Felluxed
+ NHy— CHy— CH;— NH,—
Br co Ethvlene diamine Br Br

1/ = M—(.’H:—[’H_—._—K={_\
H;C H,C CH;
2-hydroxy-5-bromo acetophenone HEAE
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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 dataand molar conductance of the compounds.

Compounds Colour | Mol.wt Analysis % Hert Am
) Found Q'em?
(calc.) B.M. mol™)
M C H N
CuHuN,0.Br, | Yolow | 4538 - 4783 | 385 6.07
(47.59) | (3.96) (6.17)
Brown | 564.7 1032 | 3812 | 3.72 4.80 4.27 6.1
[COL(H-0)2] H:O (10.43) | (38.25) | (3.89) (4.95)
[NIL] H,0 Black | 5285 11.02 | 4072 | 325 5.17 Dia 5.6
2 (11.10) | (40.87) | (3.40) (5.29)
Brown | 587.3 1061 | 3661 | 3.95 4,62 2.02 18.8

[CuL(H,0),] 2H,0 (10.81) | (36.77) | (4.08) (4.76)

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 methods™.

The *H 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, carbon,
hydrogen and nitrogen analysis were carried out at RSIC, Punjab University, Chandigarh. The molar
conductance of the complexes at 10°M dilution in DMF were determined using equiptronic digital conductivity
meter EQ-660 with a cell constant 1.00 cm™ at room temperature. The magnetic moment measurement were
made on a Gouy balance at room temperature using [HgCo(SCN),] as the calibrant. The thermogravimetric
analysis were performed on laboratory set up apparatus in air atmosphere at 10° C min™ 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 'H NMR, IR
spectral  data, elemental analysis, molar conductance, magnetic succeptibility measurements and
thermogravimetric analysis data. All these values and anaytical 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 DM SO. The molar conductance values in DMF(10° M) solution
at room temperature (Table 1) shows al the complexes are non electrolytes™ The *"H NMR spectra of ligand
HBAE shows signals at: [1 15.97 (1H, s, phenolic OH); 8.06(1H, s, phenyl); 7.67 and 7.31 (2H, m, phenyl),
3.29(4H, s, CH,[1 CHy); 2.51 ppm (3H, s, methyl)™>*

Table 2. IR spectra of ligand and metal complexes.

Compound [ (0O H) [ (C=N) 0(Coo0)| o MI0)| 0(MION) 050
hydrogen imine phenolic
bonded
CigH1sN0:Br, 2900 1614 1480 - e
[COL(H,0),] H,O -- 1589 1440 520 455 3400, 1640, 815, 770
[NiL] H,O -- 1586 1460 510 495 3326, 1630
[CuL(H,0),] 2H,0O - 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(ll),
Ni(I1), Cu(ll), decompose in three stage All the complexes are stable upto 70°C. Elimination of one water
molecule from Co(I1) and Ni(l1)) upto 130°C and two water molecules from the Cu(ll) complexes upto 150°C
have been observed (%owt loss obs./calcd. : Co(ll) : 3.26/3.18; Ni(ll) : 3.52/3.40; Cu(ll) : 6.26/6.12; Further loss
in weight upto 220-240°C indicating presence of two coordinated water molecule in CO(I1) and Cu(ll) 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,” Horowitz-metzger® and Broido®” 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(ll)> Co(I1)>Ni(l1)> HBAE.

Table 3. Thermal decomposition dataof HBAE and its complexes.

Compound Half Activation Energy Frequency Entropy Free Energy
Decomposition (kdmole®) Factor Change Change
Temperature VA -A AF

"o BY | AM™ R ey | @ mor?K-l) (kmol™)

CigH18N-O5Br, 260.51 3.27 5.45 4.36 87.25 212.55 117.75
[COL (H,0),] H,0 395.17 341 854 854 170.89 208.83 148.07
[NiL] H,O 265.33 2.77 5.55 4.99 98.63 211.61 118.94
[CuL (H50),] 2H,0 591.16 1141 14.27 1141 228.33 206.62 189.78

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

Conclusion:

The thermal decomposition of the complexesis not ssmple 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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i improve the fan expericnee, gathering inbemuion abwen bty e sk Dang amd theer
enjovmient. As the home viewing expericnees beeomes more and more advanoed. wiih HD
TVe clubs will have to enhance the stadium experionce b guand aginsd amy Jdeop ol n
aumbers. For many teams and sporting cvents, iohel siles are . massive park A (T o
and they will have to ensure that these continee o come .

The wealth of real-time statistics isn't oaly a boon Tor perfomnce. o sy makes the
spori more compelling for fans, with their oflen-obsessive mture meaning that many will
pore over them. Few demographic groups place as high a promium on loyalty as sports fans
They remain loyal 1o their teams and they like to have their loyalty rewarded Flence. ot s
imperative 1o leverage technology W manage relationships with lans W masimie benefits.
Local area devices like siles and applications make it simpler for fans 1o get and devour
erucial event information. This includes any kind of information about an upcoming same
from star times to information on fooed and beverage options within the stadum. Chatbots
and voice technology can also play a key role by puiding Fams theosigh the website ar app and
addressing their concerns guickly wnd ellicicntly. Iﬁl'ﬁ-l‘:mﬂﬂ !wai-:-.:: are another ey
technology that can provide such fentures ns g_m-ﬁ:m;mg 1o cither oller “'f”“h poants o scnd
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to attend games more frequently. | ayally programs ane airly simple 1o mplement amd can be
deployed via web sites or mobile upps. Levernging technology helps make the fan experience
cunvenient and generally more pleasant - which heads 1o increased Tan engagement and a

better relationship between funs and Leams
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The concept ol the “smart stadium™ 5 additionally gaining steam, These are stadipm.
Lhead completely optimize the lan™s yser CAIRIICCE — they will offeér dircctions I the
stadiom, |live updales om stats, and other inlormation vial 10 improving the I jek
evpenence. One of the leaders during 1his SPEC is Amsterdam Arpna, home of the soccer
l|am AFC Ajax, By the timwe the stadium hosts the 2020 EFA Furopean Footkgl
Championship, officials decide 10 transfom stage il 3 luluristic building. Amstendam
Arena will have sell-driving cars parking themselves, face recopnition ol controlling cniry
tee the: stadium, an amificial inellipence solution suiding fans 1o their sears, and thousands of
sensars attached o things like chairs, gales. and stairs 1o watch b and optimize overall
stadium management, Take Tokyo's plan for the 31704 Olympic Games in 2070 for instance
They plan to roll ot smart stadia that incorporae real-time data ang arfilicial intellipence 10

give fans more informatian i a timely manner.

v, Conclusion

Gone are the days when engaging the fans meant olTening theny o program with all the
players numbers as they walk in the door, Pofs fans are passionge and inquisitive. They
want 1o find out more about their favorite leam and thar they want 1 Y 100 within the time
it fakes o snap their fingers. That's why it makes sense for sports teams o engage these fans
using mechanisms and platlierms fans will yge and understany, As the manner |he Lashionahle
fan engages with sports changes, so too musi change (he WY beams engage with these fans,

To get the loremost out of this tevhnodopic ol eviluhion, 1ewms should partner with 4
trusted cupert who understands both (he Srrt nd therefore he technolgies needed 10 sy
up fan engagement. Innovatiye fechnology solutions wil crease bogl the enjuyiment and
engagement your fans wijl Sxpeticnce whetlyer they ang w mching g Ime or i e :ﬂﬂdim"_
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Evaluation of Abortifacient Activity of Some Tribal Folklore Medicinal
Plants in Female Albino Rats

5. 13, Dawada
Depariment ol Zoology,
Indira Gandhi Kala Mahavidyalaya,
Ralegaon-445402.(M.S.). India.

Ahsirmct

The aim of this review was to provide a comprehensive summary of medicinal plants
used zs antifertility agents in females throughout the Yavatmal region by various tribes and
ethnic groups. We undertook an extensive bibliographic review by analyzing classical text
books and peer reviewed papers, and further consulting well accepted worldwide scientific
databases, Plants, including their parts and extracts, that have traditionally been used to
facilitate antifertility have been considered as antifertility agents. In this, various medicinal
plants have been reviewed for thorough studies of these medicinal plants appear to act
through an antizygotic mechanism, This review clearly demonstrates that it is time to expand
upon experimental studies to source new potential chemical constituents from medicinal
plants: plant extracts and their active constituents should be further investigated for their
mechanisms. This review creates a solid foundation upon which to further study the efficacy
of plants that arc both cumrently used by women as traditional antifertility medicines, but also
could be efficacious as an antifertility agent with additional research and study.

Key Words:-antifertility, Yavatmal, tribes, ethnic
L. Inftroduction

The extraordinary growth of the world population stands as one of the significant
event of the modemn era to think over, The current world population is around 6-7 billion.
One of the critical problems of the developing countries like India and other countries are its
geometrical increase in human population. This population explosion will have negative
impact on our economie, social policies and would simultaneously misbalance our socio-
economic infrastructure. Thus the control of human fertility in sense of its limitation is the
most important and urgent of all biosocial and medical problems. So to control fertility, drugs
in the forms of hormones and other compound have been developed. To avoid the inevitable
advanced effects of drugs prepared from chemical sources, indigenous plants are given
preferences, which are also cheap, vasily available and harmless. (Leswar and Widjata,
1292). Development of safe orally efTective, fertility repulating agents from higher plants, for
use in human, is not a new idea. From centuries, virually every imndigenous culture has
utilized plants in one form or another in an sttempt to limil the population of culture, Many
plants have fertility regulating properties, Recently continuous efforts are ongoing to develop
antifentility products form plants. Plants based contmeeptive measures such as crude plent
extract or composite preparation with scientifically proven efficacy could be beneficial and
appreciable to the poor population of country, as the cost of such contraceptive choices would
be within their affordability. Indeed extensive researches are being carried out to evaluate the
putative abortifacient and other antifertility activities of different plant as well as raditionally
used folk contraceptive all over the world (Muruganer al,, 2000).
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Antifertility agents prevent the fertility by interfering in vanous "
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assesses 100% elficacy. reversibility of action, Tree [rol : SR
I:E:I:IH ). These "‘."Il‘li'il'll'liI':.k nowledpe 5;'5u:m_ﬂ: have started to degraded with the Pﬂﬁﬁa_b"-czrml;";"
due to seareity of writlen documents, Iack of scientific hasis and relatively low in
these tradilions,

Such traditional knowledge form is present in tribal’s dominating “-_“'*?_5 ";f
Maharashira; one is Yavatmal district. Some iribals of this region likee {Em'-';_ih. Halbi, Gon i
Korku, Nihal and Wanjari have been using various plants for fertility regulation. In Yavatma
district there are three forest divisions Yavetmal, Pusad and Pandharkawda which are rich In
medicinal plants. Some tribals like Gond, Kolam, Pradhan, Lohar nj
have been using various plants and their parts as medicine to check the ferility. Fn_nunmcl}r.
the ethanobotanical enumerations of Yaovatmal district for antifertility regulation were
recorded or documented by several researchers for this region. Also, the scientific evaluatln_n
of antifertility activity of medicinal plants was carried out. Therefore, the pr:s_enl_ study is
small effort to gain insight in the knowledge of traditional medicine of this region am_i also
fiscus on the screening of some meaningful medicinal plants from this region and establishing

their contraceptive potentials,

and Danjara of the area

Interdisciplinary relevanee: This work will have immense interdisciplinary rel_e;van-:: if the
active components responsible for abortifacient activity are isolated from different plant
extract. Thus can be formulated as abortifacient drug by pharmaceutical sector.

I1. Main Ohjectives of the Study

[n the present work some indigenous medicinal plants from Yavatmal region will be screened
for Abortifacient activity.

Our Major Objectives

« To explore the Abortifacient  potential in medicinal plant resources in Yavatmal

region.

» To understand the Challenges and opportunities with the traditional medicinal plants
and also establish scientific basis to traditional knowledge of rural Vidarbhians.

» To suggest recommendations based upon the present siate of knowledge for the
establishments and smocth functioning of medicinal- plants  sector along with -
improving the living standard of the under privileged communities in Vidarbha by

providing income source from this medicinal therapy

The study Area: The empirical study will carry out in the Ralegaontahsil of Yavatmal

Distriet. The selection of the Ralegaon tahsil will be purposive, The selection of this tahsil

would be considered of convenience of the researcher in terms of possibility of getting
required co-operalion from the respondent, As the resident of Ralegaontahsil from more than
19 years, the researcher is relatively familiar with the physical, social, economical and
political situation of Ralegaontahsil. Ralegaontahsil in Yavaimal district are economically
very backward, but in view of traditional knowledge about ethno medicine. In view of the
above consideration, the RalegaonTahsil in Yavatmal District will selected for the present
study. (The location map of the Ralegaontahsil enclosed with the proposal)

63



Lnavative Research Treads fn Science arid Humuanities
J .

46 the basis to developed novel herbal

Significancenf Study: Such screening will provicee liernative (o canventional drugs in the

ahortifacient agents withoul possible side elfects -"Irlli.! i tive target for future studies
abortion. The potential of these plants will be perecived a5 &S lternatives to the existin
to identify active constitugnts and possibly o uncover NEW Ia:: in represent an -::u‘iﬁng
therapies for abortion. The potent molecule isolated from natura e ol for new inhovation
advance in search for abortion, especially now when there 15 i al for abortion with
drug lends such study will expand the existing limited therapeutic "mm.” ;

side effects that limils their cffectiveness. Ulimately the msw-mh:j'h ?2‘1-;:;2” ; ilﬂﬂ‘":_
indigenous plants have abortifeciant propertics which will be cultivat Y e P;ﬁ_ co
Ralepaon forest region of Yavatmal district of Maharashtra and will prove to be additional
sonrce of income to the people.

I11. Maierials and Methods

A Survey will be carried in rural areas of Vidarbha 1o investigate the plant material
commonly utilized as traditional medicine for Abortion.

1. Plant material: The plant material in iraditional use will be collected from different
regions of Ralepaontahesil and authenticated by the Botany Department Government
Vidarbha Institute of Scicnce and Humanities Amravati, the voucher specimen of the
same will be deposited. The plant matcrial will be shade dried at room temperature
and then powdered and sieved through various meshes.

2. Preparation of Extracts: The powdered plant material will be extracted with
petroleum ether & alcohol in Soxhlet apparatus and aqueous extract will be prepared
by maceration process with water for 72 hours. The solvent will be removed under
reduced temperature to from the concentrated extract.

3. Phytochemical Sereening: Preliminary Phytochemical Screening of the extract will
be carried out by standard procedures.

4. Animals: Wistar albino rats (150-200) will be purchased from SudhakaraoNaik
Institute of Pharmacy, Pusad (MS). Rats will be maintained in the Animals House of
Indira Gandhi Mahavidyalaya Ralegaon for experimental purposc. Then all the
animals will be acclimatized for seven davs under standard husbandry condition. The

animals will be habitvated to laboratory conditions for 48 hours prior to the
experimental protocols to minimize any non-specific stress,

5. Drug, Chemicals & Biochemipal Kis: Al requirements wil : . ;
anasthetic cther (CDI1 Mumbai) will be purchased through |.:,.§:|'¢dz:'f::;hf"““ls AR

= Acute Toxicity Study: The extract will be administered orally only once in dose

of 100, 300, 1000 & 2000 mg/kg to group of mice (n =6 .
will be pnled {Tumer, 1971; Sereening Method {in Paﬁiﬁm m%:: mu‘r:'ahg
Academic Press Vol 11.) ogy, Mew York:

*  Abartifacient netivity: The plam ext i . ) .
sbortifacient actvity s I‘*L'r1;‘1|wl1mw:‘uﬁ.[fh| ;xl I|].l ﬁ:ct;f:m '1:11. mlf‘en}ule albino msi for
\'l-'!ll be caged with ||::|_I1_-5 of proven fertility in the ks ul‘z-: 11:I Pl‘l.'l-Eﬂl:rnl.l_s P Iﬂ:;‘
m‘II be examined the following tay for the evidence af oo lati ke et Berats
thick l:ll.rlmp of spermatozon in Lheir vaginal srmear wil] I:.E{;:“ﬂn' Strexilng
?j'ahrd"s'ﬁm'"j 15 day | of pregnancy. These rats will rand Ff:m‘:{.l L U Ao

groups, | control group and |2 experimental Eroups of 6 ';:-.nﬁ-ﬁl flsmbﬁ m,;}d Tﬁ:
4ls gach, Ln

1]
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day 10 of pregnancy animals will be laprotomiscd under light ether anesthesia
using sterile conditions, The two horns of uteri will be examined to determine the
implamation sites. Thereafler the abcdominal wound will sutured in layers. The
exiract to be tested were then fed to operated pregnant rals i.e. agueous extract,
alcoholic extract, ethyl acetate extrct and chloroform exiracts of plant at doses of
100, 200, 400 mgkg body weight (one tenth of the highest tolerable dose) once
daily by an intragastric (i, e.) soft rubber catheter from day 11 up to the 15th day
ﬂl:l'lrﬂgﬂﬂ"-:}'. The animals will be allowed to go full term. After delivery the pups
will counted and the abortifacient activity of extract will be evaluated. The
following parameters will be computed: number of live and dead Fetuses; %
survival mtio= (number of live fetus/number of live+ dead fetus) = 100; resorption
index= (total number of resorption sites/total number of implantation sites) =100;
postimplantation loss= (number of implantations-number of live fetuses’ number
of implantations) =100. The anogenital distance (AGD) and crown rump length
(CRL) of litters were measured by using a measuring tape. The variations in birth
weight of litters and gestation period between control and experimental animal
were also determined to check the abortive effect of plant extract,

All the above experimental protocol will be met with approval of Institutional Animal

Ethics committee (1060/ac/07/CPCSEA/Dec2009).

1V. Conclusion

The abortifacient activity lends support to the claims for its traditional usage of plants

as an abortive medicine. Thus, this study may prove to be an effective and safe alternative
remedy for contraception. Further studies to identify the bioactive component.

]
2]
o
i5]
i8]
7]
18]
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impact of COVID-19 Pandemic on
Education and Students in India

A.Y.Shaikh*, S.V.Gore*, V.L.Barde#

*+Department of Mathematics, Indira Gandhi Mahavidyalaya,
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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 learning.
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
Z]ar;glken during the lockdown epoch of the novel coronavirus disease

7 (COVID-19) not only in India but across the globe. The
mmmf::-nad resolve of this manuscript pursues to report the mandatory
?;Senhaﬁﬁm of online teaching-learning in education amid the COVID-
inml;"fiml:lernic and how can existing possessions of E:ﬂLIL‘E.Liﬂ!lEi]
. ﬂuc;:'mns gu-:csssfu]ly transmute proper education 1{110 :::-nI!ne
ﬂFPElraljsn 1mth the help of virtual classes and other vital online

5€s 1n this frequently fluctuating educational background.

Keywords: COVID-19: students : online learning; institutions.



Y

62 [mpact of Covid-19 Pandemic in fndia

1. Introduction

The world is in front of a health calamity as COVID-19 hag blow.
out universally. The COVID-19 pandemic t”E’.E}ﬂfEd an educatjy,,
emergency of unparalleled scale. Maximum admlnas:tralu:_ms all g,
the place of the world have momentarily closed educational institti,,
in an effort to control the blow-out of the COVID-19 pandem;c. This
nationwide shutting has an impact on more than 91% of the wor|4:,
student population. As an outcome of COVID-19, higher educajq,
has progressed to provide courses online. However, the queries ahg,,
the readiness, scheming and usefulness of e-learning is stj]| not
undoubtedly agreed, mainly for a emerging nation like India, where
the technical limitations like fittingness of devices and bandwidih
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 teach Ing-learning process at tertiary
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 parenis,
having a stable family income are protective factors for students against
the anxiety experienced during the COVID-19 outbreak. Students
accomplish online learning self-effic acy centred on earlier
understandings with expertise and may necessitate teaching and help
o 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 leaming,
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3, Programmes and policy of the government of India on
online teaching-learning in HEIs

The government 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
raken to increase digital leaming 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, developed arich
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
learners in remote areas through Television and Radio. The following
are some of the online resources developed by the Government as

» DIKSHA
» e-PATHSHALA

> NATIONALREPOSITORY OF OPEN EDUCATIONAL
RESOURCES (NROER)

7 SWAYAM

» SWAYAM PRABHA

»  NISHTHA-An integrated Teacher Training Portal and Mobhile
App

» NATIONAL DIGITAL LIBRARY

4. Discussion and Concluding remarks

This study reconnoitred the awareness of college students about
the use, adoption, and acceptance of emergency online learning during
'he stay- at-home orders due to COVID-19 in India. The online classes
wil| Prosper only if all the students have access to internet. Least
?thnﬁc:a] necessities such as internet connectivity, devices and software
“Upplies should be satisfied for optimum learmning familiarity. The action
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plan for effective online teaching should be as follows: “clearand propey
planning of the sessions in consultation with the students, lessop
preparation, regularity in the conduct of classes, doubt clearing sessiong,
and personalised responses to the queries of the students ™.

References:
I.  Website: https:/diksha.gov.in or https://seshagun.gov.in/shagun
Website: http://epathshala.nic.in or hitp://epathshala.gov.in

Website: http:/nroer.gov.in/'welcome

Website; https://www.swayam.Zov.in

Website: https://www.swayamprabha.gov.in

Website : nishtha.ncert.gov.in

=S B

Website : htips:/ndl.iitkgp.ac.in/
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Abstract:

I'he 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 (o technology to facilitate and improve
their teaching as well as encourage active leamning for
students. Many academicians in all over the worldelaim
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 India, 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 Leaming can take benefit of social
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
tacebook, WhatsApp, Instagram, Telegram, YouTube,
Wikipedia wsage in teaching leaming 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
lecarmi mg process, Teacher Techn r.rfngi'r.q'.

e ————
L1 Introduction:
Wﬁnﬁ:iﬂ‘.:ﬁ:::;:::d?t lbc.hm:t!::g_ies- have J:h.ﬂrlgud the
media platfomms n:‘. a:::mE limanssins ey
mast fundamental pant of most

51

—

user's personal as well as educational lives
smariphones now-a-days. Social media takes the e
online plaiforms that empower connegy,
communication, and collaboration. Blogs, viogs .
messaging, virtual communities and social netwg,
sites are diverse examples in which social gy
revealsthe situation. Social networking s .
segmented into various types of market sectors 5
definite needs, Wikipedia and LinkedIn target fom,
business-related interactions whereas Facebog
WhatsApp, Instagram and Telegramitarget inform
social communication, though the boundary bewe
formal and informal use is getting indistinct

Even as today's college student experience
variety of virtual classrcom forms like, poop
classroom, teachmint, google meet and zoom meed <
Widely incorporated as a tool for personal or busses
purposes, the concept that social media could b #
active medium for educational purposes thil ke
acknowledged the recent consideration. Al the =%
time, this emergingfield is receiving an amplie
educational research interest. The implicit part for =
media as a facilitator and enhancer of literacy is*™ |
prabing. A broad understanding of srh'—‘hr':
comprehensions on the use of social media in odv |
may also be a first step in understanding the relatioe™
between the use of social media and impor®
educational issues similar as assessment a0/ i
engagement.

Social media can be utilised to deliveT ™

material, educational information, updates """1 ﬂ,
communication and collaboration. Facebook? ™ g

communication aspects profit both P"‘“"'F'wﬁ
scholars by creating un online class group an
relations between faculty- scholar and scholar "™
and promoling cooperative literacy. ,ﬂ.mindﬂ-l'“‘ﬂ

i




1 of social media on courses is important for

. Since faculties and scholars catablish the

p.inﬂ"'q ol the fl.'lL‘h-Il'!E'_ learming process. their

g gionsdetermine the difficulties and challenges nf
e wncinl media in the learning process

2 pefinition of social media:

The social media 15 the computer-based
chnolng that simplifies the sharing of ideas. thoughts,
inow ledge and mformation through vinual systems and
communities Social media 1s internet and
computational device-based gives users rapid electronic
communication of content. such as personal
aformation. educational documents, videos, photos and
waching leaming materials. Users involve with social
media through a computer, tablet, or smart phone using
weh-based software or applications. There are more than
< hillion social media users all over the world. The major
wcial media networks comprise Facebook, Instagram,
twiner. YouTube, and Telegram.

11 Development of Social Media Tools:

Present generation leamers are growing up with
digialization of the teaching learning process.
fducaiors are progressively understanding and
familiarizing with the new methods of teaching laced
with digialization. YouTube, an important offshoot of
Gigialization. is leading the charge as the most multiuse
medipm Tor content transaclions in the classroom and
sutside the classroom. It not only provides digital
entenginment but also offers a great environment for
.h:'ﬂ-ﬂlill-g

WhatsApp can be used 2s a waol for academic
puidance. WhatsApp it is much simpler and faster for the
teacher 10 send voice messages and mark all aspects of
the cormection or even simply because it allows contact
the student at any time and anywhere without having o
elay for the 1.1.::.'1 class. The educalon can wse Whats App
Lroups g a means to assess studen! panicipation.
“'lzut:.,u.pp is also an ideal ool o encourdge widd
timulate students. 1t is very imponant in the veaching-
leami“E process 1o comprise the students so that they
Feach the ubjectives defined by the curriculum and ther
UWn aims,

Facehook is almost universally-used among
higher education studems. These scholars consider

51
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Facebnok as their core social media choice and thus
spend a mordimate part of their time in its use m their
normal day. Now-a-day m ieaching learnng process
shdents can share their information and deas by osimg
Facebonk, Apari from these feacher as well o 1[1.;]:111':
can use Facebook for sharing of educational work and
leaming material

lelegram has become the greatest downloaded
social media application and seen tremendous user
growth, reaching 400 million monthly users. Telegram s
free of charge. has unlimited space for cloud storage.
supports media-sharing regardless of file size or tvpe.
and can be retrieved from several devices. Telegram also
has distinctcharacteristics. such as high safery. video
calls, chat groups. channels. polls. One of these
sdvantages is Telegram's flawless network. which lets
scholars pierce their accounts on any device. meanmy
they can start learning on their mobile phones and
continue learning on their laptops. thus maintammg the
information inflow from different coffers withou

stopping.

3.1 Importance of social media in teaching and
lcarning in higher education :

Feople of all ages arc now heavily involved in
social media. If you donm't use social media. vour
missing out on a lot of potential audience. lis
implementation in higher educational institutions could
hea highly beneficial option. The social networking sites
and applications allows its usersio make connectins, 1o
produce and enable collaboration and connectivity
irrespective of geographical position. The fast rise of
social media provides several possibilines for higher
education institutions 1o implement it in teaching and
learming process. Social media s widespread and haghls
accepted, making it suitable for administrators.
managers, students and teachers of higher aducation
inatiiuioas.

For education and leaming, social media 15
employed in leaming of languages. deselopment of
writing in students, discussion after class, simple and
anytime anywhere communication, re- butlding
community and curncular ool Social media plu;.-:-._
ansignificant roke i every student's lite. The usage nl_
ocial media in higher education s altering the nature of
udent-teacher relationships. spudents and eachers can
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iy o i el ol ppihr e fhimmae v es  ClR Coamem G &
peedin 0 wnigue Wiy SYudents find social
he 8 strmightiorward and guick w0

Y (] ill.lll
llll"ll'.'lﬁ 1L
commumicate. pet miommaten and pros whe mformatEn

jemchers can bt The live sowuions on platform hke
| moehwwsh  [wifler. You lube etc  Instagram can be a
proside fNashcards of mathematical
fowmmbas wiad shaer nestes
Studues show that i recent vears. educatons
have weed winl media to morease overtime and off
campus sappon. lectures and hosting. dissemination of
idormmtion. and student pariicipation m discussions
It e of socinl media has also been shown (o enhance
teache: studeri gnd dudent-student interactions. As a
resull of socisl meds. students become proficicnt in
using onlme technology m the context of education.
ey know exnctly how Lo use both simple and complex
services on vanoos social media platforms. Studies have
sherwn that the use of social media in higher education
hiss impereeed learming participation. panticipation and
dinsernngtion of coment. education and information
exchange |eachers and students can take advantage of
wicial medin Lo improve and grow in their respective
[T 40

gred deeil e

In wddiion 0 being used for teaching and
lemrring wocim]l media v alvo used for awareness,
publicity, public relation, student enrolment
management! and slumni relations. Educational
aisbiuticns cin wee woc il medo o keep stakeholders op
W date on new research programmes, policy changes,
evenls, jub openings, alumni interactions, and
rrpanisatiemnl news Sesne universities and research
sttt e ol el medin e recruit students. To recruit
e Wudents, wml media provides an deal platform
tar bighlighting new curricalum, research and
e, atiomal wial T wnd campus Tacilitics

41 Disidy amtages of Social Media:
There are some inberent restrictions on the use
wetnl medis w0 higher education s shorcomings
nclude oncerns ahout technology, privacy and online
saloty, pussive student behavinr, decresse face 1o lage
Lo, lack of enprevsion ul fn-lhnu_.‘_ lack
, e lasiness wnd chances il b

o living o differen persnality timn g

-Ill

il
ne
ing
e The

¥

most mportant than all of the aboye disad,
the ynawareness of the use of sociy) media
secureh

Socil media 15 also associared it
mental health and longer use of it may Cause
relationship problem with your friends o, -
parents Through the social media some m"“."n'lmh.
target its user which may content pomograp), .'
though provoking sites. ENgaging games and yy,,
can theft VOur money. Social media can ako Ixh
abuse or bully others that lead recipient 10 payeh,
and stressed life. Thus. it is needed 1o leam e oy,
manage the social media in healthier way,

Giving every teacher the fexibiliny hare,
social media activities and maintaining equal ey,
on published content is a major challenge thar fics
the higher education institutes. Educators myg
mindful of the various ways individuals use socia mg,
when building social media integrations for learmng
educational activities since people use social medy
different ways. To avoid privacy concems, 1,
suggested to create to encourage passive students =
provide appropriate training 1o student. teacher =
parents. This required to provide interesting and e
understandable content.

Social media presence is not merely 1 I
chore that displays professionalism and actively mgee |
a diverse audience. Higher education mstimtin. *
well as their social media material and feeds, must®
able to communicate more effectivel with ™
students, parents, researchers, graduates. &
colleagues. The social media can anract neg.ﬂ't‘"”:'
offensive comments that can hurt particular gene '
community or religion, which required P
management. Thus, it needs proper attention andll
cngagement and for this purpose an ﬂmitiﬂnul wid
socisl media mangers and commeon social meds P |
isneeded.

3.1 Conclusion:

Social media have revealed their li'.“ﬂ'mk e
as platforms and tools for learning and pem e
exchanging ideas and constant cnm“"”"m“l%ﬂ
between scholar and faculties in higher gducatﬁ-"‘:ﬁ:“
media have been benefited forlearning ',“ il
technologically advanced countries for a long ™"
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fugece to the advanced countries in spite oftheir
ilj\-aﬂfﬂ ges 10 respond the disadvantages of outmoded

ation approaches including restriction son time,
spm.mdfﬂci“““'

Interdisciplinary Studies™, Vol 10 No 3May 2021,
2) Stacy Neier' and Linda Tuncay Zayer', “Journal of
Marketing Education™ 2015, Vol, 37(3) 133-143.
3) Lintang Kusuma, TonoSuwartono, “Premise Journal
of English Education™ April 2021.
4) Paul A, Tess, “Computers in Human Behaviour™ 29
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Abstract

Quercetin is a naturally occurring flavanol withvelise therapeutic properties. It is a
plant pigment and a potent antioxidant flavonoidosilly reported in onions, grapes, berries,
cherries, broccoli, and citrus fruits. Several egwiarticles have documented various biochemical
and pharmacological activities of quercetin. Theview article focuses on the structure,
chemistry, and biological activities of quercetimdaalso provides information available
concerning isolation and purification methods oégpetin from various plant extracts.
Keywords: Quercetin, isolation, purification, solvent extraction

1. Introduction

Plants synthesize several organic compounds, afiaghich do not contribute directly to
growth and development. These substances areaefirias secondary metabolites and often are
differentially distributed among limited taxonongcoups within the plant kingdom (Goodman
2004). Plant secondary metabolites are classégedlkaloids, terpenes, flavonoids, coumarins,
saponins, essential oils, tannins, and stilbenkesioRoids are an important class of secondary
metabolites having a polyphenolic structure, widédund in fruits, vegetables, and certain
beverages. Flavonoids include several subclaszedlavones, flavonols, flavanols, flavanones,
isoflavones, proanthocyanidins, and anthocyanins oti@ghipisheh and Iriti  2020).
Quercetin (Qu) is a naturally occurring flavanoldmging to the class of flavonoids. Several
studies have revealed that Quercetin has therapetdperties for the prevention and treatment
of several diseases viz., cancer, cardiovasculalr aeurodegenerative diseases (Babaei,
Mirzababaei et al. 2018). Mechanistically quercetthibits anticancer (Rauf, Imran et al. 2018),
antiviral (Derosa, Maffioli et al. 2021), antioxisla(Xu, Hu et al. 2019), antidiabetic (Bule,
Abdurahman et al. 2019, Shi, Li et al. 2019) atig#ei by modulating signaling pathways and
gene expression in severavitro, in-vivo study models.
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Quercetin is the most widely available dietary tpleipemical in nature with varied
beneficial and therapeutic effects on health. r§danumber of review articles and patents on the
pharmacological and therapeutic activities of getnchave been reported (Sharma, Kashyap et
al. 2018). This review article focuses on chemjssglation methods of quercetin from various
plants, and its therapeutic activities. This agtisl with special reference to the isolation meshod
of quercetin from plants. The most important agscbublished between 2010 to 2021 relating to
the isolation of quercetin from plants have bedacted from PubMed databases. The keywords
used for the data retrieval were: ‘quercetin’ agdercetin and isolation methods. This review
comprises a brief note on chemistry, the structiirguercetin, details on isolation methods, and
recent studies on the therapeutic activities of cpten.

2. Chemistry of Quercetin

Quercetin is an important flavonol belonging te ftavonoid group of compounds. The
term quercetin originates frogquercetum, (i.e. oak) derived from Quercus, since 1857d(fes,
Speth et al. 1997). Quercetin is one of the grafps/er 4000 naturally existing plant phenolics
whose isolation and biological identification weliest described by Szent-Gyorgyi in 1936
(Harborne 2013). Quercetin is naturally found dtemtto sugars in various types of dietary
sources. The quercetin content in different soulceg/100gm) are Spinach 4.1, Pears 4.5,
Romain lettuce 4.5, Red apples 4.7, Blueberrieskale 7.7, Green hot peppers 15, Cranberries
15, White onions 21, Red onions 33 and ElderbedizsBlack tea 204.66 and in Green tea
255.55 (Patel, Mistry et al. 2018).

Quercetin (3,5,7,3",4'-Penta hydroxy flavone) (frfggl), has a C6-C3-C6 skeleton, two
benzene rings (rings A and B) linked by a thredsgarchain that forms a closed pyran ring (C
ring) which further combines with ring A. In addifi, it contains 2, 3-double bonds and the five
hydroxyl groups present at 3,5,7,3',4'-positionghwhe 4-oxo group. The presence of a phenolic
hydroxyl group and double bonds bestows quercetith \wtrong antioxidant activity and
determines its biological activity (Bentz 2017).

Fig 1. Quercetin

When Quercetin reacts with a free radical, it desad proton and becomes a radical
itself. The unpaired electron delocalized by resaeaowers the energy of quercetin radical to
be reactive. The B ring o-dihydroxyl groups, thex& group in conjugation with the 2,3-alkene,
and the 3- and 5-hydroxyl groups are the threecstral groups that help quercetin to maintain
its stability and function as an antioxidant againse radicals (Hollman and Katan 1997). The
presence of five hydroxyl groups determines a jbssiumber of derivatives. The main groups
of quercetin derivatives are glycosides and ethsraell as the less frequently occurring sulfate

Website — www.r esear chjour ney.net Email - resear chjour ney2014gmail.com




‘RESEARCH JOURNEY’ International E- Research Journal | E-ISSN :

m Issue - 297 (D) : Multidisciplinary Issue 2348-7143
Impact Factor: 6.625 Peer Reviewed Journal | June-2022

and prenyl substituents (Williams and Grayer 2004e structures of quercetin derivatives, 1to
7 along with their occurrence in nature have béews in Table 1.

Table 1 showing the structure of Quercetin derivatives

S.No Quercetin glycosides

HO (o] H

HO. O O‘ O . .
‘Jo‘o on uercetin -3-O- glucoside Sage, mango
N Q 9 ge, mang

2
j“‘ on Quercetin -3-O- Tea, spinach
U e 2o rhamnosylglucoside
3
o M on Quercetin -7-O-glucoside Beans, pepper tree
HO
A e
=)
OH
HO O
Quercetin methyl ethers
4 P o
MeO O ° O Rhamnetin clove
OH
HO O
5 OMe
OH . .
Ho o Isorhamnetin Red onions

Prenylated and Sulphated Quercetin derivatives

6 2 on
Solophenol D Propolis

HO53S0

osouH Quercetin 3,3,4,7 tetrasulfate Leaves oflaveria
oo~ g bidentis
OSOzH
HO (o]

Biosynthesis

Quercetin is synthesized in plants through the plipeopanoid pathway, phenylalanine
the starting amino acid is converted to 4-coumayh through phenylalanine ammonia-lysate
to cinnamate-4-hydroxylase (C4H) and 4-coumaroyidigase (4CL). A single molecule of 4-
coumaroyl-CoA and the three molecules of malonyR@onstruct tetrahydroxy chalcone in the
presence of 7,20-dihydroxy and 4-metho xyisoflavayathase enzyme. Tetrahydroxy chalcone
in the presence of flavonoid-Bydroxylase converts to naringenin and eriodyctwiodyctiol is
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hydroxylated and converted to quercetin using fi@vasynthase (Winkel-Shirley 2001).
Chemically quercetin can be synthesized by two oudsh viz., Kostanecki’'s synthesis and
Robinson’s synthesis (Sharma, Kashyap et al. 2018).

3. Isolation of Quercetin

Isolation of compounds from plants is performedubing the silica-gel chromatographic
separation technique. The detection and separatiophenolic components from complex
mixtures such as fruits and plant extracts have Ipeeformed using various techniques. Normal
phase and reversed-phase C18 silica gel JJS#Pe used for isolation of various polarity
flavonoids such as low polar flavonoids to modegaikar flavonoids and high polar flavonoids.
The normal phase is generally best suited for tgwmlaof low to the moderate polarity of
flavonoids whereas reversed-phase C18 silica géh)%or high polar flavonoids. The advanced
chromatographic techniques to isolate flavonoi@sHigh-Performance Liquid Chromatography
(HPLC) a popular and affordable technique, High&the&ounter-Current Chromatography
(HSCCC) a speedy technique, Molecular Imprintingchrmlogy (MIT), Droplet Counter-
Current Chromatography (DCCC) while the traditiotathniques include Medium Pressure
Liquid Chromatography (MPLC) a preparative columhroenatography, Circular Liquid
Chromatography (CLC) a type of chromatography, @watrifugal Preparative Thin Layer
Chromatography (CPTLC). Nuclear Magnetic Resond&N&4R) spectroscopy techniques, Mass
Spectrometry (MS) is analytical techniques thatkaam the principle of Mass to Charge ratio of
ions in samples, Spectrophotometric Ultra-violetV{Ua type of absorption spectroscopy
techniques, and Infrared (IR) techniques which wank the infrared spectrum of the
electromagnetic spectrum of light, give spectrogcagpectra of flavonoids and hence to
elucidate the structure and purity of flavonoidesth techniques have been used.(Chavez-
Gonzalez, Sepulveda et al. 2020, Mottaghipishehl@n@020).This section details the isolation
of flavanol “Quercetin” from various plant sources.

From the ethyl acetate (EtOAc) extract of aeriatgpaf Halostachys caspica C. A. Mey.
(Chenopodiaceae) quercetin was isolated for tlsétime by physicochemical and spectrometric
analysis. The EtOAc extract was passed througlica gjel (SiQ) chromatography along with
concentration gradients of CH&MeOH (from 1.0 to 1:1, v/v) as an eluent. Frone thix
fractions (A to F) obtained fraction B was theasged through silica gel (S)Ocolumn
chromatography with a concentration gradient ofgletim ether-acetone (from 1:0 to 0:1, v/v)
as an eluent, and four sub-fractions were collecsedb-fraction B-2 (0.10 g) obtained with the
eluent petroleum ether-acetone (1:1, v/v) was @&urtiurified on Sephadex LH-20 and reverse
phase chromatography (RP-18) to obtaiarcetin (10 mg) (Liu, Mou et al. 2010). Quercetin
was isolated from the ethyl acetate leaf extract Tbouchina semidecandra L.
(Melastomataceae). The EtOAc extract was subjactedlumn chromatography either on silica
gel or Sephadex LH-20 on using petroleum ether/Et(9:10, 85:15, 80:20, 75:25, and 70:30)
and eluted with the gradient solvent system of Cl22@eOH (Sirat, Rezali et al. 2010). Chen,
Lin et al. (2010) isolated and purified quercetionfi the extract ofLonicera japonica
(Caprifoliaceae).

The butanol extract d®. longifolia var. pendula (Annonaceae) were subjected to column
chromatography over silica gel using a chlorofomethanol (10: 0 to 0: 10) gradient to obtain
the number of fractions. Quercetin was purifiedR®¥-18 column eluted with water: methanol
(9: 1) solvent (Sashidhara, Singh et al. 2011),G4&u et al. (2011) have been successfully
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purified the crude extract dfructus caryophylli (Myrtaceae), for the purification they used a
non-conventional technique, a high-speed counteentichromatography (HSCCC), separation
was carried out with two separation solutions, was chosen n-hexane-ethyl acetate-methanol-
water with concentration ratio (5:8:6:13, v/v/v/iand another separation solution was n-
hexane:ethyl acetate:methanol:water with conceatratatio (5: 8: 9: 10, v/v/v/v) Quercetin
was isolated and purified from fruits dfycium ruthenicum Murr (Solanaceae) by using
macroporous resin column, Sephadex LH-20 and byGHHa, Ji et al. 2012). Quercetin was
isolated from methanol extract of guava leavesddyrman chromatography, eluted with MeOH-
aqueous mixtures of different polarities (5 to 10@8ueous MeOH) (Nantitanon and Okonogi
2012). Quercetin was isolated from ethanol ext(@&6) of the fruits fromAreca catechu
(Arecaceae) by silica gel, RP-18, and Sephadex Qidetumn chromatographies. Chemical and
spectroscopic methods were used for structure ctesization (Yang, Wang et al. 2012).
Quercetin was isolated from ethyl acetate extrad@abygonum perfoliatum (Polygonaceae) by
silica gel chromatography, Sephadex LH-20, and g@eparative HPLC (Cheng, Liu et al.
2012). Cao and Li (2012) purified quercetin frone th-butanol extract o€entipeda minima
(Asteraceae) by silica gel, reserved phase silieh gnd Sephadex LH-20 gel column
chromatography. The ethyl acetate extrad®®flium guajava (Myrtaceae) was separated over a
silica gel column eluted with CH2CI2-MeOH (100:0-/v) to yield four fractions Al-A4.
Quercetin was obtained by eluting fraction Al oxesilica gel column with a solvent mixture of
CH.Cl—MeOH (50: 1 v/v) (Shu, Chou et al. 2012).

Hong and Chen (2013) revealed a novel method tectetly extract and determine
guercetin from the extract oHerba Lysimachiae (Primulaceae). Their work used MIP
(molecularly imprinted polymer) as selective MSRBa(rix solid-phase dispersion) sorbent, the
ratio of MIP to sample was 1:1, the dispersion tim&s 10 min, washing solvent was 2%
agueous methanol, and elution solvent was acatiemethanol (2:98, v/v).

The EtOAc extract of.oropetalum chinense (Hamamelidaceae) (25 g) was subjected to
CC (silica gel 200-300 mesh) with CHCI3/MeOH (1662) solvent. Seven fractions were
obtained by monitoring with TLC (F1-7). F5 (2.8was repeatedly chromatographed over silica
gel with CHCI3—MeOH from 95:5 to 90:10 and purifiesh Sephadex-LH-20, eluted with
CHCI3—-MeOH 1:1, and then on reverse phase chromaiby (RP-18) eluted with CH3OH-
H20 (from 4:6 to 8:2) to afford quercetin (ZhangnFet al. 2013).

The 70% EtOH extract of leaves Af pavonina L (Fabaceae) was dissolved in water and
then applied to the top of a polyamide 6S columrowrtatography eluted with MeOH-B
mixture of decreasing polarities. Six main fracidA -F) were obtained. The sixth fraction was
subjected to Sephadex using MeObizZH1:1) to yield quercetin (12 mg). Final purificat was
achieved by Sephadex LH20 column using MeOH asnel(Mdohammed, Abou Zeid et al.
2014). Water-soluble fraction of the methanolicrast of Aconogonon molle (D. Don) H. Hara
(Polygonaceae) was subjected on MCI gel CHP20Pr@ieluted successively with water, 40%,
60%, 80%, and 100% MeOH to give twenty fractions2Q) based on their TLC patterns.
Quercetin was isolated from fraction 16 (109 mgy8®leOH eluate) which was subjected to
separation on Sephadex LH-20 CC (MeOH) (Joshi, Devkt al. 2014).

Flavonol quercetin was isolated from ethyl acetetetion of the methanol extract of
flower petals ofRhododendron arboreum Smith (Ericaceae) by repeated Sephadex LH-20
column chromatography witmethanol. The sub-fractions were collected and monitored by

Website — www.r esear chjour ney.net Email - resear chjour ney2014gmail.com




‘RESEARCH JOURNEY’ International E- Research Journal | E-ISSN :

m Issue - 297 (D) : Multidisciplinary Issue 2348-7143
fts Impact Factor : 6.625 Peer Reviewed Journal | June-2022

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 @elaginella sinensis
(Selaginellaceae) were  solvent-solvent partitioneghd finally, EtOAc layer was
chromatographed on silica gel, eluting with a geatlisystem of CHGIMeOH (70:1 - 5: 1) to
afford fractions 1-4. Quercetin was obtained byuem chromatography on silica gel (PE-
EtOAc 5:1) from fraction 1 (Chen, Hao et al. 2014).

The ethyl acetate extract Bf wallichii (Euphorbiaceaeyas subjected to silica gel liquid
chromatography using stepwise gradient elution GHW&OH at 100:0, 200:1, 100:1, 50:1,
25:1,10:1, 5:1, 2:1 and finally with MeOH to affiol7 pooled fractions A—Q according to TLC.
Quercetin was obtained from Fraction M in Chl8tetone (1:9) (Xu, Shen et al. 2015).
Gouveia-Figueira and Castilho (2015) identified aharacterized quercetin from 100% ethanol
and agueous extracts of the leaves, flowers, anits firom Rubus grandifolius Lowe (Rosaceae)
by HPLC-DAD-ESI/MSn method. Quercetin was isolatexan the hydroalcoholic extract of
leaves ofEuphorbia hirta (Euphorbiaceae)Ethyl acetate soluble part of extract was eluted
gradient using chloroform, chloroform: ethyl acetg50:50), ethyl acetate, ethyl acetate:
methanol (90:10) and methanol to give a compoungtiwbhowed a single spot on the TLC
plate developed in toluene: ethyl acetate: formui §6:2:0.8) and sprayed with aluminium
chloride reagent. Quercetin was further confirmgdibing UV and FTIR spectroscopy (Tiwari,
Mishra et al. 2015).

Quercetin was isolated from ethanol leaf extract Tofgonella foenum-graecum
(Leguminosae)The extract was chromatographed over silica gelroal (100-200 mesh) using
solvents of increasing polarity:100% hexane elufigiowed by chloroform, ethyl acetate and
ethanol, and methanol in the ratio of 90:10, 8072030, and 50:50 (Sambandam, Thiyagarajan
et al. 2016). Karaman Ersoy, Tutem et al. (2016)ated quercetin from hydrolyzed nettle
extract using molecularly imprinted polymer. Thsiudies revealed that molecularly imprinted
solid-phase extraction (MISPE) procedures can lpiexp for selective pre-concentration and
purification of quercetin from synthetic mixturespihenolic compounds and nettle extract.

The methanolic extract dfagerstroemia speciosa (Lythraceae) was subjected to an
HPLC — DAD- MS system consisting of electrosprayization. The mobile phase was
composed of two solvents A and B, solvent A wasewatidified with formic acid (pH = 3.0)
and solvent B was methanol with 0.5 mL/min. flowerand kept for 30 mins. Quercetin was
characterized by Infrared Spectroscopy, NMR, anddvgaraswathi, Saravanan et al. 2017).
Wang, Li et al. (2017) showed that deep euteatiwents (DES) DESs-based monolithic
cartridges can be used for simple and efficientagxion and as a pre-concentration technique
for the purification of bioactive compounds. Quedne was isolated by this method fradnkgo
biloba (Ginkgoaceae) extracts. Chromatography was peddrion a C18 column at room
temperature. The optimal mobile phase was methaatd+ (6—4, v/v), and acetic acid 0.1%
(v/v) added as a buffer.

Quercetin has been isolated fr@vesculus indica fruit extracts (Sapindaceae). The ethyl
acetate fraction of the fruit extract was subjedi@dcolumn chromatography and eluted with
ethyl acetate and n-hexane mixtures [1:4, 1:3, BX3, 2:3, 9:11 1:1]. Isolation and purity of
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Quercetin were determined by HPLC and the struattitbe compound was elucidated by FTIR
and NMR studies (Zahoor, Shafiq et al. 2018). Qetamcwas isolated from ethyl acetate leaf
extract of Azadirachta indica (Meliaceae) by utilizing RP-HPLC method by semigaeative
column Intersil ODS-3 C-18 (um, 6 mmx250 mm), using mobile phase composition of
acetonitrile: methanol: aqueous solution of 0.2%mic acid in a ratio of 60:10:30 (Prakash,
Mahapatra et al. 2018).

Pan and LU (2019) revealed an efficient method the preparative separation of
guercetin and other compounds fré@gnostemma pentaphyllum (Cucurbitaceae) by high-speed
counter-current chromatography (HSCCC) for thet fiime. The n-hexane-ethyl acetate-
methanol-water with a solvent concentration raldb@:5, v/v) makes a two-phase solvent
system that was used to purify quercetin by HSCE&¢hriique. From their studies, it was
revealed that from 164.7 mg of the crude extrabtb 9mg quercetin at 99.23% purity was
obtained. The structure was identified by Ultragtpl Fourier transform infrared, ESI-MS
(electrospray ionization mass spectrometry), 1Hearcmagnetic resonance (NMR), and 13C
NMR spectra. Quercetin was isolated from ethyltateeleaf extract oRlbizia Iebbeck L
(Fabaceae). Preparative TLC on silica gel GF254cpated plates was used to purify the ethyl
acetate layer with a solvent system comprising ledlgtate: methanol: water (15:1.25:1). The
separated bands were visualized under UV lighti{@94 bands at Rf=0.5 were scraped off and
eluted with acetone. The purified compound was yaeal by NMR (Jasiem, AL-Bazaz et al.
2019).

An efficient and green extraction method using redtdeep eutectic solvents (NADESS)
was developed for the extraction of quercetin framon and broccoli by Dai and Row (2019).
In this study, choline chloride and betaine-basatlnal deep eutectic solvents provided the
highest extraction efficiency for the extractiongpfercetin with ultrasonic-assisted solid-liquid
method coupled with HPLC. Quercetin was isolate@infrthe ethyl acetate extract G¥perus
esculentus rhizome (Cyperaceae). The extract was separatedepgatedly flash column
chromatography on SiCeluting with a mixture of ethyl acetate and cyeranes (from 1:9 to
8:2 vol ratio)(Vega-Morales, Mateos-Diaz et al. 2D1

Zahoor, Shah et al. (2020) devise a method fagelscale production of quercetin
from Rubus fruticosus (Ro Rosaceae) plant. The fruit ethyl acetate ekivwes loaded to 50
optimized silica gel columns. The column was eluath an n-hexane/ethyl acetate solvent
system. RO membrane was replaced by NF membrameigihrwhich 95% recovery was
achieved. Ersoy, Tutem et al. (2020) isolated cgtercfrom red onion peels by quercetin-
molecularly imprinted polymer (QC-MIP) in a molaatio 1:4:20 of QC:4-vinyl pyridine:
ethylene glycol di methacrylate by bulk polymeriaat Molecularly imprinted solid-phase
extraction (MISPE) procedures were applied forgakective pre-concentration and purification
of quercetin from red onion peel methanolic extrath 58% recovery and from the extract
hydrolyzate with 86% recovery. The results dematstt that onion peel can easily and
efficiently be converted to a valuable product geén, using QC-MIP as SPE (solid phase
extraction) sorbent.

The ethanol extract oGuiera senegalensis (Combretaceae) was partitioned with n-
hexane, chloroform, and n-butanol. Based on thadbiaty results, the n-butanol fraction was
subjected to normal phase silica-gel (§i€@lumn chromatography using chloroform: methanol
elution with increasing polarity. Of the obtaineigle fractions (BF1-BF8). Fraction BF2 was
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subjected to column (Sephadex LH-20) elution witktlmanol: water (9:1 v/v), giving quercetin
(Parvez, Al-Dosari et al. 2020). Pandiyan and 1tar{g020) reported on the identification,
guantification, and isolation of quercetin in theaves ofHuberantha senjiana species smith
(Annonaceae). HPLC-DAD-ESI (+) with mobile phasésnethanol: water (0.1% formic acid)
in the ratio of 55:45 was used at a flow rate &ffl/min revealed the presence of Quercetin, in
the ethyl acetate extract of the leaves. An isacraversed-phase (RP)-HPLC method for the
guantification of quercetin was developed with REB€olumn using mobile phase Bl (0.1%
formic acid, A); (MeOH: ACN, (40:15v/v), B), 40:G0/V)].

Dried powdered aerial parts (1000 g)Hyfpericum afrum Lam (Hypericaceae) were macerated
at room temperature with EtOH-@ (80:20, v/v) over 24 h, three times. The EtOAacfion (7

g) was passed through on a silica gel gpi€lumn and a CkCl-MeOH solvent system was
used to elute with increasing polarity to yield duibfractions (E1-10) according to their TLC
pattern. The subfraction E-3 (115mg) was furtheoetatographed on the column of a Sephadex
LH-20 with CH.CIl,—~MeOH (1:1) as the eluent yielding quercetin (LeEibkely et al. 2021).

4. Biological activity

Quercetin (Qu) is a versatile flavanol with divepgeperties and has been reported for
several therapeutic activities by numerous reseascii\ndres, Pevny et al. (2018) have detailed
the safety aspects of the consumption of quer@etia dietary supplement in humans. Several
studies have documented the therapeutic activity qakrcetin and its derivatives in
cardiovascular diseases. Quercetin displays impboit@art-related benefits by reduction of
adhesion molecules and other inflammatory markehshiting LDL oxidation and endothelium-
independent vasodilator effects. (Patel, Mistryakt 2018). Qu serves as one of the vital
phytochemicals capable of delivering anti-athermstic effects in atherosclerotic
cardiovascular disease. Inhibition of ROS (re&ctbxygen species) by hindering NADPH
(nicotinamide-adenine dinucleotide phosphate oxjas stabilization of endothelial
atherosclerotic plaque by downregulating matrix atieproteinase-1 (MMP-1), preventing the
formation of atherosclerotic plaques by upregutatmtric oxide synthetase and have been
discovered as the biological targets of Qu (Dengtlal. 2020).

The anticancer potential of Quercetin (Qu) is doented in numerous-vivo andin-
vitro studies, involving several animal models and be#s. The anticancer properties of Qu
mainly occur through the modulation of phosphatithditol-3-kinase (P13K)/Akt (proteinase-
kinase B)mTOR (mammalian target of rapamycin), NKARmitogen-activated protein
kinase)/ERK1/2 (extracellular signal-regulated kmal/2), Wnt/catenin signaling pathways,
vascular endothelial growth factor (VEGF) and dpeis (Almatroodi, Alsahli et al. 2021).
Anti-cancer effects of quercetin in breast and tates cancer have been validated through
multiple in vitro studies and severah vivo studies. Recent studies have reported that Qu
modulates several signal pathways to reduce thgrgseion of breast cancer. Qu exerts it
anticancer against breast cancer are via antiokigeivity, inhibition of proliferation,
metastasis, angiogenesis, inflammation, and indoaif apoptosis (Ezzati, Yousefi et al. 2020).
Qu exerts its anticancer effect on prostate cawedls by stimulation of caspase families,
dissociation of Bax from Bcl-xL, and inhibition aingiogenesis. EGFR/PISK/AK/ERK1/2,
NFkB, Wnt, and AKT/mTOR/P70S6K are among pathways #rat influenced by Qu in the
prostate cancer cells. The anti-angiogenic effe€tQu and its impact on cancer stem cells
suggest its appropriateness for the preventiommbt metastasis (Ghafouri-Fard, Shabestari et
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al. 2021). Evidence from preclinical studies hagvah that quercetin exhibits hepatoprotective
activity against various drugs and toxic agentadii Challa et al. 2020). The bone protecting
effects of Qu has been reported in sevieraitro andin-vivo studies by several investigators.

Qu was shown to inhibit receptor activator of nacléactor-kappa B ligand-mediated
osteoclastogenesis, osteoblast apoptosis, oxidaftiress, and inflammatory response while
promoting antioxidant expression, osteogenesis,iogegesis, adipocyte, and osteoclast
apoptosis. Regulation of Wnt, NF-kB, Nrf2, SMAD-@eglent, intrinsic, and extrinsic apoptotic
pathways could be the possible mechanism of act@u.was shown to exert its actions on the
MAPK signaling pathway to resulting in both stimioley and inhibitory effects on bone
metabolism (Wong, Chin et al. 2020). The pharmagicld effects of Qu in hypertension and
pregnancy-induced hypertension have been repostesveralin-vitro, in-vivo, and by clinical
studies (@arowski, Mikotajczak et al. 2018).

The role of quercetin as an antiviral agent aga®&VID-19 has been investigated
recently. Results obtained from computational méshon molecular docking, it is expected that
guercetin could affect SARSoV-2 by interacting with  3-chymotrypsin-like proteaSe
(CLpro), papain-like protease (PLpro), and/or spdketein (S protein) (Derosa, Maffioli et al.
2021). To improve the oral bioavailability of quetin, Quercetin Phytosome® is
phosphatidylcholine bound to quercetin, as a dgfiferm was tested on humans. It showed an
increased bioavailability rate by about twenty-fétat total quercetin. Quercetin Phytosome®
must be considered a possible candidate to treaflBQ@9 (Di Pierro, Khan et al. 2020).
Quercetin may be a novel therapeutic agent for @P1A-induced acute kidney injury (AKI).
Gu, Zhang et al. (2021) used network pharmacologg enolecular docking method to
investigate the mechanisms between quercetin arflSSBoV-2 targets proteins. The renal
protective effects of quercetin on COVID-19-indudsdl may be associated with, inhibition of
inflammatory response and cell apoptosis-relatgadating pathways.

5. Conclusion :

Quercetin is one of the most prominent dietary pblyemicals with antioxidant
properties present in fruits and vegetables. b glsssesses proven health benefits and is now
largely used as a nutritional supplement. Thiseevsummarizes valuable information about the
isolation methods of quercetin from plant extrabi&onging to various plant species and
families, useful for researchers carrying out thgtpchemical investigation.
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Thermokinetic Studiesof Cr(I11), Mn(I11) and Fe(l11) Complexes Derived
From Thiazole Schiff Base.
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Abstract:

Thiazole chiff 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(l11),
Mn(I11) and Fe(I11),) have been prepared and characterized by elemental analysis, conductance measurements, molecular
weight determinations, spectral and thermal studies. The synthesized products are coloured solids, solublein DMF, DMSO
and THF.

Keywords: Schiff base, Magnetic susceptibility, Thermal

Introduction :

Synthesis, characterization and antifungal activity of manganese (11) complex with Schiff Base derived
from acetylacetone andl leucine! 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 theoretica prediction of activities> The newly synthesized Schiff bases, 2-acetylthiophene
thiosemicarbazone and thiophene-2-aldehyde thiosemicarbazone and their metal complexes with Co(l1), Cu(ll),
Zn(l1) and Ni(ll) complexes and Their Schiff bases metal complexes were tested for antibacterial activity®
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 activities®.
Synthesis and structural diversity transition metal coordination complexes with diverse Schiff base ligands and
macrocyclic systems® 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 crystalized from 70% ethanol, after several minutes the golden coloured product of 2-amino-4-
phenylthiazol e was separated out.

Yield: 9g (75%); m.p.: 148-1500C

COCH; s
I Refluxed N
O s = (.
2H s~ NH,

Acetophenone 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 pae yellow coloured crystalline solid was separated out. It was filtered and washed with
ethanol, crystalized 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

Special Issue N0.109 Theme :-Recent Innovations in Science and Technology (RIST-2022) 363




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

April
Peer Reviewed Journal Email: - aiirjpramod@gmail.com www.aiirjournal.com 2022
NOZ NOZ
OH OH
N Refluxed
O 0o O
cl COCH;, s” NH; ¢ /C=N/<S_y
2-hydroxy-5-chloro-3-nitro acetophenone  2-amino-4-phenyl thiazole HC HCNAT
Tablel. Analytical data of the Ligands.
Ligand | Molecular Formula | Color and Elemental Analysis
Formula Weight nature
C% H% Cl% S%
found Found Found Found
(Cdl.) (Cal.) (Ca)) (Cal.)
HCNAT | Ci7H12N3OsSCl 373.06 Yellow 52.35 03.20 9.22 08.34

Crystalline | (5220) | (03.34) | (9.38) | (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 awater 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 Colour Elemental Analysis Mett | Am
weight Found Q1
g mole! (Calcd.) B. cm?
M% C% H% Cl% M mol 1)
[CrL(H20)Cl] H:O | 868.7 Green | 5.42 44.98 256 | 11.18 36 |17.6
(5.96) | (45.29) | (2.98) | (11.19)
[MnL(OAc)] H.O | 895.1 Brown | 5.46 46.35 323 | 741 48 | 174
(5.80) (46.59) | (3.42) | (7.53)
[Fel»(H.0)Cl] H.O | 872.6 Black | 6.12 44.85 322 | 1146 54 |21.2

(6.19) | (45.10) | (328) | (1L.72)

Result and Disscution:

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

All these values and anaytica 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 DM SO. The molar conductance values in DMF(10°M) solution at room temperature (Table2 )
shows all the complexes are non electrolytes.

The 'H NMR spectra of ligand shows signals at & 12.14,(1H, s phenolic OH), & 7.56, 7.54, 7.53 and
7.52 (4H, m, phenyl) 6 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 v(C=N) peaks at 1622 cm™ and absence of C=0 peak
at around 1700 — 1750 cm indicates the Schiff base formation'®2°,

Table 3. IR spectra of ligand and metal complexes

Compound [1(O[1H) hydrogen [J(C=N) [(C10) (MOO) | CO(MON) | C(Cs)
bonded imine phenoalic

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

[CrL2(H20)CI] H20 - 1595 1500 478 406 1118

[MnL2(OAC)] - 1567 1462 498 418 1095

2H,0

[FeL2(H20)CI] H20 - 1605 1505 513 436 1085

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

Compounds Half Activation Energy Frequency | Entropy | Free Energy
Decompo-sition (kJ mole?) Factor Change Change
Tempera-ture A -AS AF
(°C) (sec?) (I mal? (kJ mol?)
B* H_M** F_Ok** K_l)
HCNAT (LH) 260.46 3.22 5.47 4.31 87.28 211.42 118.65
[CrL2(H20)CI] H20 550.32 9.78 | 1292 | 12.92 259.78 208.14 183.62
[MnL2(0OAc)] 2H20 710.34 11.15| 1854 | 11.16 222.34 208.83 217.88
[FeL2(H20)CI] H20 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 calcul ated
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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Absiract

In our bicsphere enormous diversity {or heterogeneity) exists
not only at the specics level but at all levels of biological
organisation Tanging from macromolecules within cells to
biomes. Biodiversity refers to the various life forms that exist
on earth, ncluding animals, plants, micreorganisms,  the
genes they contain and the entire ecosyslem they live in. It
refers to genetic varation, specles varlatlon, ecosystem
varkation, within an area;, blome or plamet. Biodiversity |s
constdered at three main levels including species diversity,
genetic diversity and ecosystem diversity. Biodiversity plays
a fundamental role in malnmaining the assthetic value of the
eivironment, the integrity of the natural environment, and
promotes the peneral welkbeing of all ptant and animal life.
Diversity of lite cnsures environmental resilience, provides
humans with the life svstems on which they relv and
reinforce life on earth. In spite of the bemefits from
biodiversity, today’s threats to species and ecosystems are the
greatest recorded in recent history and virtually all of them
are caused by human mismanagement of biological resources
often stimulated by improdent economic policies, pollution
and faulty instibutions ir-addition to climate change.
Activities such as habitat fragmentation, human disturbance,
and habitat loss have to be effechively curfailed to enmch
biodiversity conservation  measures, Some of the existing
mesasures of bodiversity conservation include;  botanical
gardens/ arboretums, zoological gardens, bicsphere reserves,
germplasm banks and adeption of breeding technigues,
tissue culture techniques, social forestry to minimize stress on
the exploitation of forest resources. Hence, biodiversity
comservation is all about protecting all erganisms and species
within their natural habitats with the aim of ensuring
intragenerational and intergenerational equity, This study fo-
cuses on the importance of biodiversity conservation, threat
b it biodiversity status of Indi, various approaches for
hiodiversity conservation, action plan and current status,

EKeywaords Bisdiversity, Environment, Comservatiom, Aesthatic
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Introduction

Bicdiversity is the enormous, dizzying variety of lfe
that surrounds wa, including all of the sarth's plants,
animals, their habitats, and the natoral processes that
they are a part od. [t has become clear that Blodiversily is
the keysbone of cur existence on Earth. It s also
imiportant b conserve biodiversity for the sake of our
own curiosity and aesthetic appreciation. But, with the
dependency o agriculbore  and
industrialization, the emphasis on biodiversity  has
decreased.  Indeed,  the biodiversity, o wild  and
domesticated forms, is the source for most of humanity,
food, medicine, clothing and housing, much of the
cultural diversity and most of the inteflectual and
spiritual inspiration. Further that, a guoarter of the
earth’s total biological diversity amounting to 2.1
million species, which might be uschul to mankind in
ome way or other, would be in serious risk of gxistence
over  the npext decades [Journal of Biodiversity,
Bioprospecting and  Development 2021} Hesearchers
beleve that there are actually about 13 million species,
thewigh as per UMEP estimates there are 9.0 o 52 million
species exist on earth (Mova, Camiloef wl, 201)
Biodiversity also includes genetic variations within each
species - tor example, between varieties of crops and
breeds of livestock. Chromosomes, genes, and DMNA-the
building blocks of lite-determine the uniqueness of each
individual and species. Yot another feature  of
biodiversity ia the variety of scosystems such as those
that occur in deserts, forests, wetlamnds, mountains,
lakes, rivers, and agricultural landscapes. In cach
ecosystem, living being  including human form a
community, interacting with one another and with the
air, waker, and soil arournd them. On realization that the

increased

erosion of biodiversity may threaten the very existence
of lite has awakened man to take steps to comserve it
[Rawat and Agarwal 2015).

RIOLOGICAL RIODIVERSTTY

Biclogical diversity is w=wally considered at  three
different levels = penetic diversity e, at genetic level
specics  diversity ie. at the level of species, and
ecesystem diversity e af the bevel of ecosystem,

Genetic diversity

e i:livnn;H'_!.r ETCOMPassns all the 1.'.'|ri|-|=l.}' of
different genetic information contained m ardmals,
mlcroorganiams  and  planis. A singlke species. of
arganisms with diverse genetic diversity portray more
adaptability and survival mechanizm against adverse
environmental conditions compared to organisms of a
single species with the same genetic make-up{Conserve
=cnergv-futurccom 2021 ) . Each species, from bacteria
to higher plants arad animals, stores an massive amoung
of genche informakion. Por example, the number of
geres 18 aboiit 4000 10 bacteria {eg. Escherichia coli),450-
T im mvpcoplasma, 32000 = 50,000 in rice (Oryea satival
and 35,000 ko 45000 m human beings (Home sapiens
sapiens). This variation of genes, not only of numbers
but of structure also, is of great importance a5 it enables
a population to adapt to its envirenment and to respond
to the process of natural selection. If a species has more
genetic variation, it can acclimate better o the changed
environmental conditions. Lower clil.-'n'r!:i_l:_lr' ina quv;'ipn
leads to genetic wniformity of genetically like crop
plants. This homogeneity ia desirable in producing
uniform quality of grain. But genetic uniformity restricls
adaptaldlity of a species o environmental stress as all
the planis have same level of resistance (ceetindia.org
2021},

Species diversity

Species diversity refers to the variety of organisms in
the environment. Species diversity can be measured in
terms of:

Species richness: It s the total number of species inoa
glven region or locality. It is measured wsing the
Menhink and Mangalet indices,

Species abundance: refers o the eelalive numbers
among species. For example, the number of species of
plants, animals and microorganizos may e more inan
area than that recorded in another area.

Taxonomic  diversity
diversity (T is the genelic relationship that exisis
between varlous groups of species. This kind of
diversity s  represented wsing &

(Phylogeneticy:  Taxonomic

hierarchical
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classification based on the phylogenetic evolubion of
different species of organisms.{saleworldbse.com 2020},

Estimates on the number of Earth's current species
ramge  from 10 million b 14 million  {Miller and
Spoalman, 2015), , of which about 1.2 million have been
documented and over 86 percent have not vet been
described, (Mora, Camile, ef @, 2011} Species diversity
5 not eventy distributed across the globe. The overall
richness of species s concentrated in equatorial regions
and tends o decrease as one moves From equatorial o
polar  regions. land
eocsyslems generally decreases with increasing altitude.
In marine ecosvstems, species richness tends to be much
higher in contmental shelves,

In  addition, biodiversily in

Ecosystem diversity

Bcosvstenn diversity refers o varability in habitats
wilhin a geographic area. Unlike genetic diversity amd
spocics  diversity, ecosystem diversity considers  both
biological drivers and non-biological drivers  of
varability, like temperatune and sunlight (Alsterberg,
Christian, et al, 217} From one region or country to
another, there are different ecosysterns or biomes [t
refers Lo the presence of different b'pes of ecosystems,
For instamce, the tropical south India with rich species
diversity will have altogether different structure
compared to the desert ecosystem which has far less
namber of plant and animal species. Likewise, the
maring ecosystem although has many types of fishes,
veb it differs from the freshwater ecosystem of rivers
amd  lakes in terms of its characteristics, 5o such
variations at ccosvstem level are bermed as ecosvatem
diversity. As  stated abowve, ecosvstem diversity
encommpasses the broad differences betwesn ecosystam,
and  the diversity of the habitats and  ecological
processes. ooourming  withim  each  ecosystemn  tvpe
Biodiversity is not distributed evenly on Earth. Il is the
richist in the tropics. Terrestrial bindiversity tends to be
highest near the equator (Gaston, 20000, which seems to
ke the result of the warm climate and high primary
Prl.'ldlll,.‘ti'l.l'i.l.'}'. hlarine IJ:II.‘h:ITI."'I.."T'ICI‘}" tends to be hiﬁh.ﬂ':lt
along coasts in the Western Paclfic, where sea surface
lemperature 15 highest and in the mid-latitodinal band
i all oceans. There are latitudinal gradient in species

IS5 2322-0015
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deversity (Tittensor et al, 20010}, Biodiversity generally
tends to cluster in hotspols (Myers el al., 20000, and has
been increasing through time but will be likely bo slow
in the future. India has very diverse terresirial and
aquatic ecosyvstems ranging from ice-capped Himalavas
fov dioserts, from ard sorob to Er:lu:land toy wotlands and
tropical rainforests, from coral reefs to the deep sea.
Each of these comprises a greal variety of habitats and
interactions  bebwesn and within biotie and abiobic
components (ceetindiaorg 2021}, The most diversity-
rich are western-ghats amd the morth-castern neglon A
very large number of species found in these ecosyzaterns
are endemic, The endemics are concentrated mainly in
north-cast, westermeghats, north-west Himalaya, and
Andaman and MNicobar Islands, About 3% of the
flowering plants recorded m India are endenmc to our
cotmtry, Indian rigion i also nokable for endemic Buna,
For example, out of recorded wverdebrates, 53%
Freshweater fish, 60% amphibians, 36% reptiles and 10%
mammalian fauna are endemic (3ingh and Chaturvedi
2017).

NEED OF BIOLOGICAL DIVERSITY

The human civilization depends directly or indirectly
upon this biodiversity for their very basic needs of
survival=food, fodder, fuel, fertilizer, timber, Hguor,
rabbeer, leather, medicines and several raw materals:
This  diversity’s  the condibion  for  the  long-term
sustainability of the environment, continuity of Rife on
carth and the mainbenance of its inkegrity, Blodiversity
also has vast social and cultural importance(Singh, Y.
K AWa).The varipus benefits of biodiversity can be
grouped under three cabegories: ecosystem services,
biological rescurces, and social benefits.

Ecosystem services

Bindiversity provides many ecological services free of
cost that ame responsible for main@ining eoosvstem
health, Thus,  bisdiversity 1% essential  for  the
maintenance and sustainable utilization of goods and
services from ecological system as well as species (Dhaily
2003,

FProtection of water resources: Matural flora cover helps
in maintaining hydrological cveles, regulating and
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stabilizing water run-off and acting as a defense against

extreme events such as floods and droaghts. Vegetation

loms results in siltation of dams and  waterways,

Wetlands and forests act as water purifying svstems,

while mangroves frap st thus redecing impacts on

MATINe BCoay stems,

¢ Soil  profection:  Biodiversity helps  in  the
conservation of soil and retention of maisture and
nutrients, Clearing large areas ol vegetation cover
has been often seen to accelerate soil erosion,
decrease ity productiviey and often result i flash
fAoosds, Koot systems permit penetration of water o
the sub soll layer, Root syskem alsos carries mineral
nutrients to the surface by nutrdent uptake,

Mutrient storage amnd cycling: Ecosystem performs
the key function of recyeling nutrients found in the
atmosphere as well as in e soil. Planis take up
nutrients, and these notriers than can form the basis
of food chains, to be used by a wide range of life
forms. Nutrient= im the sail, im turn, is replenished by
dead or waste matter which s tonverted by micro-
organisms; this mav then feed others such as
carthwarms which also mix & serate the soil amd
make nutrients more readily available,

+ Pollution reduction:  Ecosystems  and  ecological
processes play an key rede in maintenance of gaseous
composition  of the  atmosphere, breakdown  of
wastes  and  exclusion of pollutants, Some  of
ecosystems, especially wetlands have the abihity fo
bBreaking down and absorb pollutants. Natural and
artificinl wetands are be:l.ng useed ko flber effluenks to
remove nutrienis, heavy mefals, suspended sclids;
reduce the BOD [Biclogical Oxygen Demand) and
eliminate  harmful  micro-organisms.  Extreme
quantities of pollutanis, however, can be detrimental
to the intergrity of ecosystems and their binta,

¢ Climate stability: Vegelation has impact on climate at
macro as well as micro levels.Evidence suggests that
undisturbed forests help to maintain the rainfall rate
in the vicinity by recycling water vapor at a steady
rate back into the atmpsphere. Vegetation also exerts
mnd:q';lﬁng inmfluence on  micro-climate, Eml'i:na
elifect of viggetation mutkes ]:ivinE comfortabhe, Some
organisms are dependent on such microclimates for
their existence,

Manferance  of cological  processes;  Different
spectes of birds and predators assist to control insect
pests, thus reduce the necessity and cost of arhificial
contrel measures. Birds and nectar-loving insects
which rocet and breed in natural habitats are
significant pollinating agents of crop and wild
plants. Some habitats protect vital life stages of
wildlife populations such as spawning areas in
mangroves and wetlands (Chandrakar 2002).

Biological resources of economic importance

Food, fibre, medicines, fuel wood and ormamental
plants: Thousands of plant species are known o
have beam used as food by homans, Currently aboug
0 species feed  the majority of the world’s
population and just 3or 4 are the major staple crops
b majority of population in the world. A huge
number of plants and anirmals materials are used for
the treatment of variouns allments. The usage of
medicinal plants i India has an ancient history,
dating back to the pre-vedic culture, al least 400
years B, . The therapeutic wvalues of herbal
medicines led fo evolution of Avarvda which
means “science of life” and estimabed that at least 70
% of the country’s population rely on  herbal
medicines and over M0 species of plants are wsed
for medicinal purposes, Woeod s a basic commodity
used globally for making furniture and for building
purposes. Fire wood is the primary source of fuel
broadly used in third world countries. Wood and
bamboo are used for making paper. Plants are the
traditional source of fibre such as hemp, Bax; cotbon,
juake en.

Breeding material for crop improvement: Wild
relatives of cultivated crop plants contain valuable
genes that are of wvast genotic value in orop
development programmes, Cenotic material of wild
crop plants are used to develop a new varieties of
cultivated crop  plants  for restructuring  of  the
exizting ones for improving vield of resistance of
crops plants. For example; rice grown in Asia is
protected from main diseases by penes contribubed
v @ single wild rice variety.

Future resources: There i3 a clear relationship
betwesn the conservation af biological diversity and

Int, Bes, [ of Seientce & Engineering, Specind Tsae AT, August, 2021



2201 |

the discovery aof mew bolegieal resources. The
relatively few developed plant species currently
cultivated hawve had a vast research and selective
breeding applied to them. Many presently under-
wtilised food crops have the potential to become key
Crops in the future, Hrmwhnﬂgu of the vses of wild
plantz by the native prople is often a source for ideas
on developing new plant products,

Social benefits:

# Recreation: Forests, wildlife, national parks and
sanctuaries, garden and aquaria  have great
entermainment and  recreation value,  Ecotourism,

photography, painting, film making and lierary
activities are closely associated,

¢ Cultural values: Plants and animals are significant
part of the cultural life of humans, Homan cultures
b their
bivlogical diversity can be impart a different culturel
identity to different communities. The natural
enviroment
spiritual,inspirational, and educational needs of the
people, of all cultures. In a majority of Indian
villages and towns, plants like Thulsi {Ocimuam
sanctum), Peepal (Ficus religiosa), Khejri (Prosoepis
cineraria) are planted and considered sacred  and
worshipped,  Underlving cultural and  religious
belefz o serpent deities has playved a role in
protecting iconle animals such as snakes and odber

Spodics.

coeevalved with envirpnment  anad

SETVER the aesthetic,

CAUSES OF BIODIVERSITY DEFLETION

Loss of species is a severe cause of concern for human

survival. It has been observed that 79 species of

mammals, 44 of birds, 15 of reptiles and 3 of amphibians

are endangered: Abowt 1500 specics of plants  are

erdangered in India, The threat o erxlurance. or foss

may be cavsed in the following three ways:

¢ Direct ways: Deforestation, commercial exploitation
hunting, poaching

¢ Indirect ways: Loss or medification of the natural
habitats, pollution, introduction of cxotic specics efc,

& Matural causes - Climate change,

IS5 2322-0015
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Among these causes, habitat destruchion and over-
exploitation are the main.

Habitat destruction

Habitat demolition may result from clearing and
buming forests, draining and filling of weflands,
comwverting matural areas for agricultural or industrial
wses, human settlements, mines, building of roads and
other developmental projects These change either kill
or force out many  species From the area causing
problem  in interackions among the species,
Fragmentation of lavge forest tracts [eg. the corridores)
affects the species inhabiting the deeper part of the
forest and are first o disappear, Apart from the direct
losz of species during the development activities, the
new environment is unsuitable for the species to
endure, Chver exploitation diminighes the. size of the

]:l:r'pulal‘iunrt of a q'n:lc'w: and may puu]'l. it teavards

extmction.

Introduction of exofic species
When a species land in new plices, they breed extra fast
due b absence of any enemy and often wipe ool the
native species already present there. Exolic species
{new species entering geographical region) may wipe
out thie mative ones, A few examples are-
& [arthenium hysterophorus (Congress grass- a
tropical American weed) has invaded many of
e vacant areas in cities, towns and villages in
India leading 1o elimination of the local plants
and the dependent animals,
®  Water hyacinth clogs lakes and riversides and
endangers the survival of many aquatic species.
This is common in Indian plains.

Pollution

Air pollution, ackd rain abolishes forests. Water
podlution executes fishes amd other agqustic plants and
animals, Toxic amd lethal substances drained  inko
wakerways kill asquatic Tife, Ol spills kill Htoral birds,
plants and other marine animals Plaste trash entraps
wildlife. It 1= easy to see how pollubion i a big menace
o biodiversity.
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Population growth and poverty

Uwor gix bilfion pﬂnrlllr live on the earth, Each VRAT, b
million more people are added People use natural
respuirces fod food, water, medicine, clothes, sheller amd
fuel, Meed of the poor and often greed of [he rich
generate comtinuous  pressure Tesulting o over-
exploitation and forfeiture of biodiversity.

BIODIVERSITY STATUS OF INDIA

Inclia has marvelous biodiversity, genetic as well as of
specics and ecosystems, It contains over 7 per cent of the
world's biodversity om 24 per cent of the EBarth's
gurface. This diversity cam be atiributed to the vast
varety of landforms and climates resulbng m habitaks
ranging from bropical to temperate, and from alpime to
deserl,

Vegetative Diversity In India

There ane 17 large nations in the world like Australia,
Erd:.:ii_. Cur'lHu_. Colombia, Ehi.Tli.'l, ]u'[&:-:lﬂh. Caviith Jﬁ..l:l'i.lll'..L
Indonese, Venesuela, Peru, Philippines, Malaysia, India
and United 5Saates of America that have large
bindiversity. India comprize only 2.4% of the total land
area worldwide but having more than 7% of the total
known animals and species of the world. India is ranked
1h in the world based on its botanical diversity, 1Tth
based on limited regional variations and 6th based on
crop production, India is a home to about 18,660 lMower
plants [angiogperm), B2 gyimposperm, 7411 algae, 1539
fungus, 1302 pteridophytes and 1223 viruses, Till now,
one third of all known angiosperms are anly found in
India. The plant genetie diversity of India is also unique.
Aboul 0000 varieties of rice, 2200 varieties of mango,
300 varieties of oats and pepper each are found inm India,
in which 167 species of crops wene first grown in India.
Among them are rice, cane, banana, lime mustard,
ginger, cardamaom, turmeric, black pepper. ete, In India,
if we talk about CTOpS varicties, 51 difcrent varictios of
grain coarse cereals, 104 species of fruits, 535 spedes of
vepelable and beans, 24 species of fibres containing
cereals and of 24 species of oilseed grow in India. One
hundred nine varieties of spices are wsed in the world;
out of 75 species grow from India. Owt of them, 27
species are widely cultivated in large scale. Tndia is also
a leading producer of tunmeric, pepper and cardamem,
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Bindiversity of India is very sensitive as worlds 34
leading biodiversity sites are in India. [t is believed that
not only regional spocies are found there, but highly
sensitive biodiversity areas of the world are also found
in various regions of India such as the Himalayvas, the
Sundarbans the Western Ghats ete. World's maost
ancient native Aowering plants are found i the north
castern  region  of  IndialAgnihotel,. Dassant and
Sharma, 20240).

Animal Diversity in India

India is also the world's leading country [0 terms of
dll'l.ll."l'ﬁit'_q' of Fima, S0 Fae, aboot 89317 s of antmals
are identified in India. They comprise of 300 types of
mammals, 1225 types of birds, 456 types of snakes, 2546
fish, include 470 types of moulds, 2577 tvpes of
protozoa, 63389 types of insects and Arthropodes, and
8329 species of other animals. 2/3 of the world tgers,
0% of wild buffalos and ore-horned thinoceros are
found in India only. Gir sanctuary in Cujarat is the only
residential place of Asiatic lion, Thus, many species of
birds are also found only in IndiajAgnihotrl, Dassani
and Sharma, 20200,

India"s Forests

L"ln|],r about 21.67% of India's arca 15 coverod |:|_'|." torosts
tmday, India is geegraphically divided into 10 bio-
gecgraphical regions and 26 biological territories and
based on botanical diversity, there are 16 bvpes of major
forest and 226 types of regional forests in India. Among
them, 37% are tropical deciduous and 395 are
graselands. About 30% forests include deserl, evergreen
forests, mountain forests, etc, The maost huaman forms in
the world are found in India{lndia State of Forest
Report, 200159),

The Utility of Biological Driversity

'I.-"q.*ﬂt.'ta{'in:m has been the basic source of Food since the
beginning of life on earth, Since the beginning of the
existence of human life; various wses of biodiversity
have been made, cither directly or indirectlv, Vegetation
has been wsed in Puja, recitation and religious rituals
ebe. Thus, use of 2000 kinds of grains in the Yajurveda is
known, There is a description of the medicinal utility of
about 500 plants in the Vedas. According to the
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Botanwal Survey of India, maore than 10000 species of
plants are used In India in various forms. Food
supplements are obtained from 4000 types of plants,
medicines are obtained from 5000 kinds of plants and
fibers are also extracted from 6000 kinds of plants
Armmal feed s obtained from S000 ‘t_lr'].'l'l:"l-i af F]anl:l:; 325
specics of plants are wsed for fishing, 100 plants are
utilized for fragrance purpose, 73 plants are used as
spices and about P50 plants are also utilized for various
purposes, Presently, about 150 modern medicines have
been obtained from brees and plamts, 300 of these
medicines have been discovered in India. Similarly,
more than 70 medicinal trials have been made possible
by traditional medicinal knowledge used by tribes of
Inchia, Recently collaboration with various government
research organieatons like Kational Botaneal Research
Institute, Central Medicinal amd Aromatse Flani Institute
an important and effective medicine for curing diabsetes,
theumatbism and skin diseases have been launched in
the Indian market (Agnihotr, et al., 2020

STRATEGIES FOR ENVIROMNMENT AND
BIODIVERSITY CONSERVATION TN INDITA
Conservation afforts can be grouped into the following
hwo calegories Tn-situ [om-site) & Ex-situ (off-sibc],

In-situ methods

[n-situ methods conservation includes the protection of
plants and amamals within their natural habitats or in
protected  areas. Protected aress are fand or water
dedicated o protect and maintain bhm.fivur-.—ri.t_l,r.

Protection of habitat

The main appreach for conservation of specses s the
protectiom of habitats in representative  ecosvstems,
J"‘rl."ﬁE'r:H}'_. Imelian huas r'ii:l'l-l."l'_'r' wiv Matiwwml Parks, fHve
hundred  Wildlife Sarctuaries, thirkeen  Biosphere
Reserves, twenly seven Tiger Reserves and eleven
Elephant Reserves covering an area of 1567 million
hectares or 4.7 % of the geographical area of the country.
Twenty one wetlands, thirty mangrove areas and four
coral reef areas have been identified for rigorous
conservation  and  management  purpeses by the
Ministry of Enviromment amd Forests, Govt, of India.

[S5M 23220015
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Mational parks and sanctuaries

¢ India is unique n the abundance and diversity of its
vegelation and wildlife, India’s national parks and
wildlife sanctuaries (including bird sanctuaries) are
located Ladakh in Himalaves to Southern tip of
Tamil Mado with its vast '|,1i'n-|'.|i1:-1r1'=:ir_l,- and hiﬂ'ihﬁ_ﬂ.
Wildlife sanchiaries in India attract people from all
over the world as the rarest of rare species are found
here Wildlite lovers eager to see magnificent Bird
Sancturaly at Bharatpur, Rajasthan as it is the second
habitat in the workd that is visited by the Siberian
Cranes in winter and it provides a vast breeding ares
for the native waler birds, Great Indian bustard is
found in the Indian deserts ITnowesern Himalayas,
birds like Himalavan monal pheasant, western
tragopamm  koklss, white crested khalijp pheasant,
priffon vulbures, Tammergiers, choughs, ravens are
common. In the Andaman and Micobar n:Ei:un,, about
250 species and subspecies of birds are found, such
as rare Marcomdum horn bill, Micobar pigeon and
megapode. Some of national parks and sancluaries
are given below along with important species found
there (Alok kumar ef af 2016).

# Razlranga Ore-hormeed
rhinoceros

= Manas sanctuary {Assam) - Wild buffaloes

» Bandipur sanctuary (Karmataka) - Indian bison,
elephants, langurs

#  Teriyar sancluary (Kerala) - Elephants, barking
deer, sambhar

s Kanha National Park (Madhya Fradesh) - Tiger,
beopards, wild dogs

sanctuary [Assam) -

- Eam:i]:al Mlational Park |:Uri5-:-.1.| - M:lnErr.wus, IO
tearthes lay egps

=  Bharatpur bird  sanctuary
herions

¢ Corbett Mational Park (Uttaranchal) -Tigers, barking
deer, sambar, wild bear, rhasus monkey,

¢ Jaladpara sanctuary (West Bengal) - Rhinoceros

# Gir forest (Gujaral) - Llons, chital, sambar, wild
bears

o Felameru bird  sanchuary
Pelicans and marine birds

[Eajasthan) = Ducks,

(Andhra Pradesh) -
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o [hchigam =anctuary [Jammo and  Kashmir] -
Kashmir stags, Himalayan tahe, wild goats, sheep,

mrbelopes.

Wildlife Conservation Society (WOS) India  in
association with other NGO parimers and tribal people,
is making every possible effort to develop new models
India’s minst
precious fauna and o protect the environment.

af wildlife corservation o conserve

Biosphere Reserves

Thiese are representative parts of pataeal and caltural
lamdscapes extending over large areas of ferrestrial or
coastal /marine ecosysbems which are internationally
recognized within UNESCOs Man and the Biosphere
Programme. Thirteen biodiversity- rich representative
ecosystems , mainly within the forest land { total area -
533,000 sg. km. ), have been designated as Biospheres
Reserves in India. The concept of Biosphere Heserves
(BE) was lagnched in 1975 as a part of UINESCOYs Man
and Biosphere Programme:, dealing with the protection
of eoosystems and the genetic material they contain, A
Bicsphere Beserve corsists of core, buffer and fransition
romes, (a) The core zome is oentirely protected amd
natural area of the Binsphere BEeserve least disturbed by
human activities, It is legally protected ecosystem in
which entry is not allowed except with permission for
some  special  purpose Destructive  sampling  for
scientific investigations is prohibited. {b) The buffer
zome surrounds the core zone and 5 managed to lodge
greater v:lrii:t_l,r of resorree s mtngjn:. and research
and educational activibies. (¢) the rarsitbon zooe, the
outermist part of the Biosphere Beserve, s an area of
active collaboration between the reserve management
and the local people, wherein activities like seftlements,
cropping. [orestry . recréation and other ecomomic that
are in coordination with the conservation goals, Till date
there were 533 biosphore meserves located in 107
canntries,

The main functions of the biosphere reserves are;

# Conservation Lomg  ferm conservatiom  of
reprosentatives, landscapes and different typos of
ecosysiems,  including  their species and  genetic
FESOUTCES,
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o Dwvelopment: Bncourages traditional resource use
ard  enderse economic development  which s
culturally; socally and ecologically sustainable.

+  Scientific research, monitoring and education- Assist
conservation research, monitoring, education and
information exchange refated to local, national and
global environmental and conservation issues.

Species-ariented projects
Certain species have been identified as needing a
concerted and specifically directed protection effort,
Project Tiger, Project Elephant and Project crooodile are
examples  of focuses on o single  species  through
congarving their habikats,

Froject Tiger - A success in species conservation

Tigers which were onoe copious in Indian forests have
been hunted. As a result bger popalation within the
coniry declined drastically from eshimate of 40000 ab
the turn of century to 1200 by the 1970 This led to
indbate the Progect Tiger in 1973 with the objective of
conserving and rescuing this species from extinction. In
2007, there were more than 40 Project Tiger wildlite
reserves coverning an area of 37,761 km® Project Tiger
assisted to increase the population of these tigers from
1,200 im the 19370 o 3,500 in 199, Fowever, a 2008
cersus held by Government of India revealed that the
tiger population had reduce fo 1411, A total ban hag
been forced on hunting of tigers and Erading in tiger
prodocts at the national and  international  levels.
Efaborate management plans are made for gach of the
liger reserves for tiger habital improverment and anti -
poaching mrsasures.

Project Elephant

Project Elephant was launched in February, 1992 to
support states having free anging populations: of wild
c'|1..~]:|h=:n!:- o ensum |nn5-|:|.-n1'|. survival of identified
viable populations of elephants in their natural habitats,
The projct is being executed in bwelve states wiz
Andhra  Pradesh, Arminachal Pradesh,  Assam,
Iharkhand, Karrataka, Kerala, Meghalaya, Magaland,
Orrisza, Tamil Nadu Uttaranchal and West Bengal.
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Sacred forests and sacred lakes

A traditional approach for the protection of biodiversity
has been in practice in India and some other Asian
countries in the form of sacred forests, These are minor
forest patches protected by tribal communities due o
religious sanctity. Sacred forests are located In several
parts of India e Karmataka, Maharashira, Kerala,
Meghalaya , likewise, several water bodies for examiple,
Khecheopalri lake in Sikkim, have been declared sacred
by the people, leading to protection of aquatic flora and
fauna.

Ex-situ Conservabtion

Ex-situ Conservation is conservation of plants  and
amimalks outside their natural habitats, These include
botanical gardens, zoo, gene banks, seek bank, tissoe
culiure and cryopreservation.

Botanical gardens, zeos ¢lc.
T'o complement in-situ conservation efforts, ex-silu
conservation 15 being undertaken through setting up
botanical gardens, zoos, medicinal plant parks, etc by
various agencies, The [Indian Botanical Garden in
Howrah (West Bengal) is about 200 vears old. Other
significant botanical gardens are in Oody, Bangalore and
Lucknow, The most recent oree is The Botanical Garden
of Indian Republic established at NOIDA, rear Delhi in
April, 2002, The main ebjechives of bhis garden are =
& ex-5itu conservation and propagation of important
endangered plant species,
» serve as a Centre of Excellence for conservatson,,
research and training,
o bulld public awaréness through education on plant
diversity and nesd for conservation,
A& number of zoos have been established in the cowrtry.
These zoclogical parks have bBeen looked upon
fundamentally as centres of education abowl animal
species. and recreation. They have also playved an
important role in the conservation of threatened animal
species such as the Manipur Thamin Deer (Cerus eldi
oldi) and the White winged Wood Duck {Cairina
scutulatal, Motable successful examples of captive
breeding  are those of Gangetic  gharial  (Gavialis
gangeticug), turtles and the white tiger.

IS5 2322-0015
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Gene Banks

Ex-situ colbaction and conservation of genetic resources
5 done through gene banks and seed banks, The
Mational Bureau of Plant Genetic Resources (MBEPGR),
Mew Dedhi presecves seeds of wild relatives of crop
plants a3 well as cultivated wvarieties; the Mational
Bureau of Animal Genetic Resouroes at Karmal, Harpana
maintains the genetic material for domesticated animals,
and the Mationzl Bureau of Fish Genetic Kesources,
Lucknow for fishes.

Cryopreservation

Crvopreservation is particularly uscful for conserving
vegetative propagaled orops. Cryopreservation is the
storage of material ab ultra low temperature of liguid
nitrogen (19600 and essentially involves suspension of
all metabolic processes and activities, Cryopreservation
has been successfully applied to meristems, zyvgotic and
embryes,  pollen, protoplasts  cells  and
suspension cultures of a number of plant species,

SOrmakc

Conservation at molecular level (DMNA level]

In addition to above, germplasm conservation at
malecular level is now possible and attracting attention,
Cloreed DMNA and material with DA in its native state
can all be wsed for genetic conservation. Furtbermong,
non-viable material representing valuable genotypes
stored in gene banks can all be used a5 sources of DMA
libraries from where a refated gene or a combination of
sane=s can he pecovered.

LEGAL MEASURES

There are numerous strategies which are adapted for
conservation of natural resources, environment and
biodiversity, Some  of these ame as  follows,
LEGISLATION Formal policies and programmes for
conservation and sustainable uhlization of bi:ndivr_'rsil.'_:,-
resources dates back fo several decades. The concept of
envirommental protection is enshrined in the Indian
constitution in articles 48a and Haig). For Biodiversity
The Biological Diversity Act 2002 was born out of
India'a atbempt to realize the objectives enshrined in the
United Mations cenvention on biclopical diversity
(CBD) 1992 which recognizes the sovereign rights of
states to wse their own biclogical Resources, The Act
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aims at the corservation of biclogical resources and
associated knowledge as well as facifitating access to
them ina sustairable manner and through a just provess
far purposes of executing the objects of the Act it
establishes  the Mational Biodiversity  Authority  in
Chennad, Inportant legislations and policies relevant o
bicwdiversity conservation are as follows

Acts:

s Fisheries Act 1857,

# Indian Forests Act 1927,

o Mining and Mineral Development Begulation Acd
10957,

= Prevention of cruelty to animals 1960,

= Wildlife protection act 1972

s Water (prevention and control of pollution) act 1974,

o Forest Conservation Act 1980,

o Air {prevention and control of poflution) act 1981,

e Environment Mrotection Act 1986,

o Biological Diversity Act 2002,

# Scheduled ‘Tribes and other traditional
dwellers {recognition of rights) act 2006

forest

Policies

# National Forest Policy.

s Mational Conservation Strategy and Policy statement
on Envirenment and Development,

o Mational Policy and macro-level action strategy on
Hindi'.-c_‘mil':,-.

= MNational Baodiversity Action Tlan (2009),

s MNaticnal Agricalture Policy.

= [Maticnal Water Policy,

& MNational Environment Palicy {2006).

Major central scts relevant to biediversity conservation
il ude:

¢ Indian Fisheres Act, 1897

e Indian Wildlife (Protection} Act 1972 and Wildlife
{ Protection) Amendment Act 1993 and 2002,

s The Environment Prodection At 1956

o The Forest Conservation  Act, 1980,  Biological
Driversity Act. 3002

¢ Biological Diversity Fules 2004

195

e

CONCLUSION

Conservation of biodiversity is of utmost importance
for the sustainability of a healthier land by preservimg
and  profecting  species,  ecosvsterms and
resources, There are sbll several species that ane not yet
discovered, the several habdtal and landscapes are still
unexplored, and therefore their effect on others, the
ecosystem and species s still unknown. Without the
conservation of biodiversity, modern development is
insignificant. Loss of biodiversity eventually threatens
other specicsas specics disappear from an ocosyvsiem
ather species are threatened by the changes in available
resources, Biodiversty is important fo the suraval and
welfare of buman populations because it hag impacts on
pur health and our ability to feed ourselves through
apriculbure and harvesting populations of wild animals.
[rdia and the whole woeld taken several measures [or
bodiversity conservation. The emphasis- 5 on
conserving the animals in their natural habitats and in
Mational Parks of the protected area. Similarly,
conservation in residential areas like the donation to zoo
vegetation is alse being encouraged, besides promoting
the breeding of crocodibes, turtle et which are inchuded
in the gualification category, In addition, Bodiversity
congervation can alap be done through seed bank, gene
bank etc. Biodiversity conservation shoald be dealt with
ak scale of habitatk or ecosystern rather than at species
lewel with enforcement of strong law!,

natural
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| ARSTRACT

| The purpase of the presont study vas v e sal s maneity kvelamong the inier coliege fovel high and liorw performing, Foabaddi players

| The researcher by pethesized thit ihese may ot bs signiflcans differeives with regard t maturity level smang the inter college level hign
and! low performing Kahadd) Players. For this ssady Two Hundred o = 200} mabs mier colbege level Kabaddi players aged hetwees |3 and
2% years wers selected. Differences between the groups were soscied using the Siuden!’s -t fior dependent data Aficr dan colledion,
the dats were statistieally mnlyzed. In arder 1o test the hypothesis, the bevel of signaficance was se2 at 1.5 Tovel of confidence which was

considered adequate and relinble for the purpase of the study
| Keywords: Maberity lowel, High and low porfonming

INTRODUCTION

Maturiiy s simply the process of children growing and
obtoining adult statere. All humans experience maturgtion
differently, but we notice the greatest change after puberty.
Females tend 10 mature sooner than bays, but posi-pubertal
hoys will experience greater increases in strength and
power due 1o testosterone and other androgen hormones.
An appropriate streagth and conditioning programmer will
increase the motar skills, coordination, strength, and power in
children and adobescents, Adolescents may be prone 30 ovefuse
injuries during periods of rapid growth in height and mass
Mataration should be measured in youth athletes to properly
mwonitor their growth and well-being as athletes. Maturation is
quite simply the process of becoming masure. To understand
maturation properly, we must realize that cach child differs at
the timing and tempo of this process. Timing refers to when®
miturstion begins, while tempo reficrs 1o the “Rale™ at which it
progresses. We typically discuss maturation as the process [rom
early childhood 10 adolescence and then 1o full adult stiure.
Childhood is generally regarded as the time unil which ane
reaches adalescence, The star of adolescence begins with the
onset of puberty where hormaonal and physical changes begin

by o, Imitind by, rapid changes begin to ovcur with incrcases
in height, weight, sigture, and the developmen of secondary
sax characteristics. Uip until puberty, there are few perfommance
differences between genders. The adolescent stage usually
begins sooner in girls (=19 years) than in boys | [8-I2 years),
but up until puberty, there are few performance differences
between genders. However, significant changes begin 1o
emerge between genders afier puberty due Lo circulating
androypens (1estosterone). Teslosterone causes boys o develop
karger arm girth and larger shoulder breadih in comparison o
i;il|3.wh'l|'=1|‘l=m in hip breadth are alike, Similariy, during
this rapid growih spurt boys will have greater fal-frec mass
than girls and a smaller increase of body fat

MATURITY AFFECT PERFORMANCE,

Muturation plays a significant roele in motor kil development.
strengih, power, ard even has implications on injury risk in
young odhletes. Understanding maluration and how if im pacts
youth performuence is of great benefit o coaches and pasents.
Rezcarch indiceies that childhood & wr ideal and opportunistic
time in which to maximize motor skill proficiency. This is
e by thie matwrad o oelerative rute s which the brain and
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movements are developed befiee adokescence, it is helieyed
that the athlete will be better- cquipped when faced with moe
complex motor skills during_ a laier d'—"'*"-'-|l-'l'.|'|'ﬂ1l.'m;i|| slape
As athletes reach adolescence and wduithood, they are JEH-
senzitive to developing new motor pathways, which there e
makes ibmone difficuls o teach cerain movement skills, As
a resull, yvoulh athlietic dl;‘:trflqpmun[ programmers should
be thoughtfully designed and carefully delivered in order 1o
ensure the programer has maximal effect Moreover, young
athietes should be exposed 1o range different stimuli: however,
s must mol ke delivered in g I'ﬂl'l.-dﬂ_'.lﬂ'l- ar I:q:.nrl:‘. [hmlgm_nul
Format. Instead, the goal and focus of training sessions should
be to develop gross athletic motor skill competencies through
a challenging and playful environment,

W. Therelore, this

STATEMENT OF THE PROBLEM

The purpose of the study was 1o compare Miurity level among
Lthe Inter College Level high and low performing Kabaddi

players
SELECTION OF SUBJECTS

Two humdred (7 = 200§ male Inter Collepe Level Kshaddi
players aged between 18 and 25 yenrs were selected for this
study. The purposive sampling technique was used to attain
the objcctives of the sludy. All the subjects, after having
been informed about the uhjective and protocol of the study,
pave their consent and volunteered to participate in this
study. They were furiher divided into two growps N = 200
each (i.e. N1 = 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 varizbles could be
tuken up for the investigation, keeping in view ihe ovailability
of tols, adequacy to the subjects, and the legitimate fime that
could be devoted for tests and 1o keep the entire study unitary
und integrited was made in consultation with experts. With the
above eriteria’s in mind, the psychological variable, namely,
“Maturity level ™ was taken up for the present study: Semantic
Differential Maturity Instrument (Cerothers ef al, 20001
Semantic Differential Maturity level Instrument developed by
{Carothers ef al., 2000] was used 10 assess the differences amang
iter College Level high and low performing Kabaddi players.
In total there are 34 jtems in semantic differential Maturity
instrument, Before administering all the ftems were anvanged in
random orden. [t was rated on 7 point scale, The subject has to

Feuliepe devel high s low perfrming Kabadd players

Plirce a teck mirk in one of the seven altermalives w his hess of
honesty and sincerity. Fightoen aut of thiny-four items which are
mirked must be reversed coded hefore analyring the datn. Afier
administration, submission of scores was done for each of fve
dimensions of the instrument and also & single score of the overal|
instrument was calculated by summing each score Indicating
subpect’s maturity, The instrument identifies those individuals
wha 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 teshnigue of questionnaine had
been adopied o collect the relevam data for this study. A group
af two hundred (m = 200) male Inter College Level Kabaddi
players aged 18-13 vears, who partkcipated in Kabaddi
Inter College Level woumament for the session 2018-201%
volumeered 1 participa: in this swdy, The purposive sampling
technigque was used to atinin the objectives of the stady

ADMINISTRATION OF
QUESTIONNAIRE

The guestionnairg s an information form thal atempls Lo
eligit dnta from the szlested respondents, The Bnal draft of
questionnaire wos odministered o all the respondents

STATISTICAL PROCEDURE USED

The between-group differences were assessed using the
Student’s f-test Tor dependent data, The level of significance
wiks sel al 01.0.5

ANALYSIS OF DATA

The statistical analysis of the data was collected on bwo hundred
subjects (o= 200), The subjects were further divided into two
groups i = 100 each (i.e. N1 = 100; high performance and
W2 = [0 low performance), To find oul the belween-group
differences and the difference of Maturity Level between the
Inter College level high and low performing Kabaddi players
the following statistical technigues were employed. The level
of P < 0.05 was considered statistically significant. Studeat's
r-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 resulis
pertaining Lo significant difference. if any, between the Imer
College Level high and low performing Kabaddi players are
presented in following,

1M



Pawmr sl Siigh b
E My byl
L _"I veng B intes colleg Tewel high mnil bos per omimg Lahsdidi playen

Table I: Menn values (4500, standard error
of the menn and test stntlstlet of msturiiy in

high-performance groug (5= M) sndl | luwin
lrl'lpiﬂ*—‘_m‘m | LBl L | - umee

e High peefbrmance  Low perfarmancg
Sanple a0 1 T i—

Aruhikgtic moan BRI ,-,_,: :";_.."
00, O G the meas GO 1SN0 AMPLRAT 3 060 6
Vanmoe LR.6H2Y 127 259
Siandard devisegm Teshlg 150741
Standard error ol the i) a1 | 3763
man

bAgan difference |, 2754
Simndard doevinbion 1 ATE
usy 0.4 Bl 1 03301
Test sbabiztic o 1339
Deprees of 14
Freedom {DF}
Tua-tarled P-0.200
probabilisy

Sigruficant at 0.08 level of sgnificance, Tah/ (add(11%=1 645

Table 1 indicates that the mean of high performaace and
low performance group was 6820 and 64.72, respectively,
whereas the standard deviation (S0 of high performance
and low-performance group was 7.66 and 15.07, regpectively.
The computed value of 1 (=2.339) between high performance
and low performance group in malurity was greater {han the
sahalated ¢ (0o%) (119) (=1.645), Thus it may be comcluded
that the Maturity found 1o be stasistically significant. As per Lhe
stidy the above remark can be given at 95% probebility el
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albesnntives pe his boa of honesty and dincenty Bightzen
out oo f thiry-faur items that are marked must e reveried
codod hafars analy zing the datn Aller admimisiration

submission ol scares were done for the inatrament and alus
n aingle sgone of the averall instrument was calculated by
Summing cach scare indicaling subject’s muturity level
pluyers,

CONCLUSIONS

The mean ol high performance and low-pefformance group
was 68.20 and 64.72, respectively, whereas the standard
deviation (S0) of high performance and low-performance
group was 7.66 and 15.07, respectively. The compuled
value of t (=2.339) between high performance and low:
performance group in maturily was greacr than the
tabulated t (.05) (11%) (=1.643). This means thas e okl
hypothesis is rejected, Thus. it may be concluded that the
maturity found 1o be statistically significant. As per thes
study the above remark cen be given m #3% probability
level,

RECOMMENDATIONS

In the light ol the findings of the present study the following

recommendalions can be made for further studies:

1. Physical education teachers and coaches can use thee result
of this study 28 an oid in screening, identification. and
selection of players in leam games,

2. |n the ratning program for individual wnd team games.
emphasis must be laisd on the improvement of Those
peychobogical dimensions, which have been found o b
significantly relued w performance.
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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 isfinite, 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 18February 2021 to 31%January 2022.
All parameter where within the permissible limits. The result indicates that the corresponding damis non-polluted and can
be used for irrigation, fishculture, and domestic purpose.

Keywords: Physico- chemical parameters, permissible limits, living environment.

I ntroduction:

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 essentia for living organism. The quality of water can be assessed by studying its physical and
chemical characteristic. Because of vast population[1] highly used fertilizerq[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 countrieg4]. 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].

Materialsand 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 CO,, Hardness, Chlorides, Alkanity, Phosphate
and Nitrate were estimated in the [aboratory.

Result and Discussion: The monthly variation in physico-chemical parameters are represented in following
table

Months | Temperature®C | TDS | pH | Turbidity NTU | Total Hardness mg/I

January 24 722 | 7.8 9.40 81.0
February 245 701 | 8.1 11.90 90.5
March 27 648 | 8.3 11.93 160
April 27 645 | 8.3 11.92 160
May 275 652 | 8.4 11.02 157
June 25 958 | 8.0 10.5 150
July 255 95 | 7.3 1.35 73
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August 25 91 | 7.2 2.3 84
September 255 940 | 7.1 2.2 100
October 24.5 810 | 7.2 0.5 67
November 235 760 | 7.5 1.45 106
December 235 743 | 7.6 1.90 83
Table No. 2
Months DO | FreeCo; | Chloride | Alkalinity | Transparency
mg/| 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 155 0.0 55.08 160.25 6.6
May 154 35 55.59 205 6.7
June 12.08 7.6 41.18 169.0 9.4
July 10.02 84 43.32 153.25 60.1
August 9.08 7.3 48.59 191.0 61.4
September | 9.15 210 37.12 192.0 57.2
October 7.96 15.7 41.09 173.25 92.0
November | 6.55 253 43.57 150.50 92.4
December | 6.40 253 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 °C to 27.5°C. The
maximum (27.5 °C) temperature was recorded in the month of May (summer) and minimum (23.5 °C) 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 TDSin 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 vaue of TDS was found to be 965 ppm in the month of July. It is due to
heavy rainfal in rainy season and the minimum value of TDS 645 ppm was recorded in the month of April.
Similar result reported by loryueljah Silas et al [12]

pH:The pH is an indicator of the existence of biological life. The pH of dam water was found to akaline
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 severa 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 Cozand 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 a [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. Vyasand 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 CO, 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 vaue (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) akalinity
was found to be maximum. Total akalinity ranges from 118.25 mg/l to 205 mg/l. The highest vaue of
alkalinity (205 mg/l) was recorded in the month of May (summer) and lowest value of akalinity (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. Pillaet 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 structura changes of all complexes have marked effect on the
sengitivity 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

I1. 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

Dr. Virendrakumar L. Barde
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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:
e Scientific temperament and evidence-based thinking
e Creativity and innovation Problem solving and logical reasoning
e Aesthetic and artistic sensibility
e Torts and written disputes
e Collaboration and teamwork
e Digital Literacy and Information Literacy Ethical and Moral Reasoning

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

e Environmental, including water and resource conservation and sanitation awareness,
and located Understanding of critical issues.

e 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
e Emphasis should be placed on high-quality translation (with the help of technology as
needed).
e Providing enjoyable and inspiring books for students of all levels
e 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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e Geographical, language, level and through the National Book Promotion Policy

e Both public and school libraries will be greatly expanded to increase readership
across the country. For this, public libraries will be strengthened and modernized.

e 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

e [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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Abstract

The long-term idea of sustainable
development prioritises the growth of present
and future generations equally. The economic
development improves the guality of life of
peoples. Rapid industrialization, urbanisation,
and high rate of population growth in the last
50 years has led to large-scaled environmental
degradation. As a result, natural resources are
rapidly depleting and environmental pollution
has become one of the most importamt
challenges being faced by the world today. Thus,
it is more important o balancing economic
growth and environmental protection side by
side. We focus on stralegies for sustainable
development which are necessary for survival
of present as well as upcoming generation.

Keywords: Environment, development,
gconomic, pollution, strategies
1. Introduction :

The environment consists all living or
biotic factor and non-living or abiotic factor that
influence to each other. Living things included
plants, birds, animals, microbes etc. and non-
living thing included soil, rocks, water, air,
temperature, etc. The environment provides
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umans, like renewahle and

various resources toh e

non-renewable. Renewable resourcesa I'f." :
respurces which are replenished a_I;aSIW ﬂv:{
time, and hence can be used 1-_'-'t’EE*r'i-“-'t t 3
possibility of the resource becoming dEpIElE_
orexhausted. e.g. trees in the forests, water, fishes in
the ocean, etc. Non-renewable resources are those
resources which can get exhausted or depleted over
the time as they are used upe.g.fossil fuels, natural
gas, coal, etc. Therefore, these resources must be
utilised wisely while taking into account the needs of
future generations.

Sustainable development is a most concern
phenomena forevery country including developing
country like India. Most of the countries in the
world realised that their future generation must
suffer to lack resources which is mast important
tosurvive, The concept of sustainable development
is not related only future generation but also with
the current generation. The right to development
refers to the ability to promote social, political,
economic, and cultural circumstances that can
raise overall standards of living.

2. Challenges for Sustainable development
21  Population:

The challenges for sustainable
development are clearly visible. A significant
obstacle tosustainable development is population
growth. In the beginning of the 21% century the
population of the earth reaches 6 billion (Gupta &
Chaturvedi 2011). Indiz is the second highest
populated country of the world. About 16.87%
population of the world lived in India. Due to the
tremendous growth rate in population, increased
the rate of demand of food, land, water, energy,
etc. to full feel this increasing demand large scale
of natural resources has been used.

CENSUS YEAR POPULATION CHANGE (%)

1951 36,10,88,000 -

1961 43,92,35,000 21.6
1971 54,81,60,000 24.8
1981 68,33,29,000 24.7
1991 B84,63,87,888 23.9
2001 1,02,87,37,436 21.5

2022 Est. 1,4111-1?.“:“““. 15.1
Fig: Population growth in India per decap
2.2  Water:

Water is a common factor in a|) SEClye
of development. Because water ang
development have a strong linkage. Monitq,
the sustainability of water resourceg Can
effectively provide an indication of SUStainak,
development in the region. Drinking Wates
scarcity in many regions of India is 3 Major
obstacle to sustainable development. Drinkin
water increasingly fails to meet standards dy,
to pollution, wastage of rain water, unuseqd gf
waste water, poor condition of supply systams
and sewerage systems. Apart from househalds,
water being an essential input to agriculture
industry and commercial purposes like electricity
generation, aesthetics and recreation etc,

2.3 Energy

Consumption of energy is a major
challenge for sustainable development. Energy is
crucial to social and economic well-being and &
required for the advancement of humanity(}yoti,
2016).Large population has large demand of
energy, tosatisfy the daily need used more amount
of coal, nuclear energy that pallute the
environment. Therefore, it's crucial to utilise energy
wisely and use the right fuel to prevent future
crises. This may be achieved by using renewable
energy in lieu of non-renewable resources and
efficient technology in place of inefficient ones
2.4 Land

Land use is mainly to satisfy commercial
residential and industrial requirements and als0
to improve public facilities, which in tur?
enhance quality of life. The land usage patte™
thanges due to the interaction of demog raphic,
political, econom ic, societal, environmental, and
cultural reasons, However, this leads to chang®
d direct and serious impact to the naW"E_"
environment. Since land is a limited resource: |
needs to be used in a sustainable manme"
strategies for maximising economic growth
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Jdvancong socal welfare, and reducing the negatwe
affects of human activities on the environmeant are
necessary for sustainable land use,
2.5 Insecticide & Pesticides

in the developing countries, the uses of
insecticide and pesticidehas increased to control
the insects and pestsin agriculture field on large
scale. Itimpacts adversely on environment as
well as human health directly or indirectly,
2.6 Plastic

Plastic is one of the new major challenges
for sustainable developments well as developing
countries, Globally use of plastics increases
tremendausly day by day for daily needs. Itis used
to making polybags, making furniture,cups, kabot,
bottals, decorative material, etc. after used of zll
this thing it converts in towaste material which is
hazardous to living health.
3. Strategies for Sustainable development

The goal of sustainable development is
not to obstruct the process of progress, but
rather to use resources in a way that establishes
relationships between the current and the future
generation. To prevent future scarcity, long-term
usage of natural resources must be sustainable.
MNew efficient technologies can be reducing the
exploitation of resources. 50, this technology
may good for sustainable development using
eco-friendly fuel like LPG,CNG and solar energy
can reduce the greenhouse gases production on
the earth. Many countries as well as in many
Indian metro cities bus corporation has been
moved on CNG and electric buses for
transportation. It is one of the best efforts to
reduce the CO2 and other harmful gases. Also,
government of India focus on renewable sources
of energy like solar, wind and water for energy
need, Government of India has formed new
policies, developed new schemes for increase
of renewable energy used by peoples.
Government provided solar pump, solar rooftop,
PG gases to peoples on government
SubsidyWater is in great scare in many parts of
OUr country, People do not have enough clear

and safe water to drink. ConServing water is
crucial if we want to protect it from pollution
and waste, Water can be conserved by harvest
rain-water; check overflow of roof-top tanks,
recycled used water. Plastic use is a major issue
for environment, social health and sustainable
development. Recently Indian government
banned single use of plastic. It is a first step
toward the decrease use of plastics. Scientist
continuously search for new optional material,
which replace the plastic.

Conclusion :

The sustainable development is a vision
and way of thinking and acting on it. 5o that we
can secure the natural resources and
surrounding environment for our future
generation. It is not possible te creating policies
only by government it must be taken up by
society at large scale. People should implement
itin their daily life and spread awareness among
societies. Sustainable development notanissue
of single country, all countries should share
commaon interest and responsibility in
addrassing the challenges of environment and
sustainable development. India continuous
moving toward a sustainable development in
agriculture, check on population, environment,
water, forests, energy,etc. Also developed many
policies, acts, programmes for sustainable
development & implement it on ground level,
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EDITORIAL

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 Indiato 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 recommendationsregarding
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. Therapid 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 mgjor 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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Future of Academic Librariesand Library Profession

Dr. Virendrakumar L. Barde
Librarian
Indira Gandhi Kala Mahavidyalaya, Ralegaon

Abstract

The paper isdiscussestheimpact of information technol ogy on academic librariesin 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
servicesthat thelibrarians play in the academic libraries The study al so addresses the function of
academiclibrariesin the Indian educational system. To improve resourcesfor academiclibraries,
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 problemsfaced by thelibrary professionalsintheacademic librariesin new digital era.

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

Introduction

The education system of Indiahasalarge higher education system. Beforeindependencethe
growth rate of educational institutionswas very slow in India. Today there are 1072 numbers of
Universitiesinthe country, inwhich 460 are State Universities, 128 are Deemed to be Universities,
54 are Central Universitiesand 430 are Private Universities. The devel opment 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 avital rolein
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 asinstitutions of learning, cultural
repositories, and research centers, but in thisdigital age of knowledge, these roles have expanded
and Instead, academic librariesimprove their service by storing resourcesin avariety of formats
and making them easily accessible online for the academic community, should provide quality
education.

Seventy-Five Years of Indian Library Profession [1] Atharva Publications



Librariesand LIS Profession in the Present Scenario

Theevolution of librariesand 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 onesfeeling
the effects of information overload affecting the LIS fraternity and user community.

The dissemination of knowledge has always been one of the main goalsof academic libraries
when they functioned asinstitutions of learning, culturalre positories, and research centers, but in
thisdigital age of knowledge, these roles have expanded and instead, academic librariesimprove
their service by storing resourcesin avariety of format sand making them easily accessible online
for the academi c community, should provide quality education. Academic librarians must possess
arrange of technical skillsto providearrange of library servicesto students The LIS professionals
also meet their information needs in away that attracts users who have never been to alibrary
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. Thisallowsyou to manage accessto information resourcesthat usersdo not
have accessto. Thus, resource sharing adopted by variouslibraries helpsin 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 networksisthe meaning of information literacy inthedigital environment.
Today's academic libraries offer the possibility of accessing electronic resources anytime,
anywhere. This confesses users to go to the library aone from home. Students today use the
Internet extensively to find the information they need. The Internet provides the most up-to-date
digital materialsto use.

Librarianswith appropriate knowledge and technical skillsin digital resources can guidethe
usersfor proper use of information. A librarian can guide a user through her OPA C catal og 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 anintegral part of education. Libraries
have along history, starting with the chained,closed libraries of thepast to today’s hybrid, digital,
and virtua librariesthat usethelatest technol ogy 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 theresponsibility of dealing with al theuniversities
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 Indiahasalarge 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 framesrulesand regulationsfor overall teaching and research at higher
education. As aresult, 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.

Technologiesused 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 educationa institutions are members of such networks. These networksin 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 al the journals and databasestheyneed.Libraries
are forming aconsortiumtosolvethisproblem. Indian Institute of Astrophysics (11A) Library,
Raman Research Ingtitute (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 I nstitute 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
databasesin 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.

INDEST Consortium 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 librariesisto organize and makeinformation
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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 feesin 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 changesin attitudes, practices, and policiesfor
maximum benefit.

Challengesfor the Academic Librariesin 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 accessthe miskey. Butl imited funds are adamper. LIS professionals must addressincreasingly
sophisticated usersand their search capabilitiesthrough customized information literacy programs.
Keeping research data management tools upto date is a requirement that al libraries must meet
in order to maintain their position within theinstitution. Thisisanother challenge that hel ps keep
the library relevant. LIS professional smust be actively involved in scholarly communication
by developing the necessary skills and competencies. Otherwise, the situation in librariesto 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
diversedigital content. Inacademic libraries, challengesin 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 skillsto 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 inusingtechnol ogyandarchivingduetosevere economic problems.
This means that academic libraries do not have sufficient budgets to hire new staff, purchase new
equi pment, subscribe toel ectroni cresources,orhaveanuglyimpactonthe qual ity of servicesprovided.
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Introduction:

Higher education plays a significant role m
e speedily changing world The concept A ]"1{“"'1'
education has changed drastically. 11 s ol I||I'|l!4.‘.i[
us the conventional way of leaming Today it is
important te acquire the spevial skills which should
by -I|.'|,1'|I11'f..1 b:r tudenis imarder |:'i"]'|'-'|hjL':":l:""'ﬂlllrm m
their fiked. Inmovative and creative thinking is the
need of an hour Considering today's competitive
workd 11 15 must that a student should adopt and
mould bamsclr or herself as per the changing time
and adopt the antitude of |earning. Whatever
happens in the socieny has a direct connection with
awr lifie hence the student should be up to date with
current affairs happening in the society. This habit
will helip muslud.cnl to-adopt creative thinking; will
encourage them in productive decision making.
I .'h-.mi te adopt the new ways of learning in
Higher Education:
‘_~..u douby I_h:rl; are many lacunas when it
COmEs 10 !'ngher education as per changing
1'”":f‘ h i uirm_m Imporlant (o raise (he
Jualin U.I L'du:a!;mn, By imlﬂernunting few
:;i:ﬁﬂ_m-u:hmg El.liﬂ:i 48 groupstudy,
Mmore Tm' case studies which can e
ol learners leaming model By this
sudents 2l the chanee P
& e o shape thejp
Persomalities. Use of new fue :

: new technological aids
such audia- Vsl | i ;
leaching and egm; : e

_ _ Ing more Inleresting and
FE“JII»: Creatn “} I i.u i .
: PPCTNity of learni
In the best wyy Prssibe ¥ i
1 . o el L] hhl.'llljl.l he svailab
vevery child 1 - able

¥ rrEE‘M“"-L"HI"«iLEj '

background as i, il dn ) LTI
nation. e the growih al’

2)

Issuesin relation to Higher Educayy,,,
Indian society 15 diverse in nature Peani
different culture, religion and Fanguage ..
the nation as a country. Subjeery Faing
sometimes draws different PErCeptiq,
amongst its citizens. Following are SOMe tey
problems in relation to higher education '
a) Financial Differences:
With the emergence of PrIVatization
private players have entered iy, the
market. Today education stands s the
commaodity than sacred duty. One nesd.
spend a hefty amount to get enrolled ine
better education institute especially for
higher education. Which brings 2 semse o
competition amongst the group of classes
o choose the best institution, whereas the
curriculum and the content to be learnt is
the same.
b) Geographical Hurdles :
Geography can stand as huge obstacle.
makes lot of difference when it comes &
accessing the education. A child from :
small town has to pour extra efforts in order
0 educate himself! herselt to acquin
education and to compete with a child wh
resides in a city. Lack of educations
Institutes, teachers, study -materials make
the life of students i thicult.
¢) Discriminatipn:
illsls:rimilmtiun is still decply powted 1
India, Sadly, it ran through religion. be?®
We still witness discrimination in var"
lorms, This s muinly because ther
fastenced 19 qhe old belief systom



svslem of educaton 15 allevied because o
this Belicl sy s1em Subpevtimg and dems ing
education ws ihw preople whee are sscindly
amd economcal ackwaeds can create o
dhrammaitic sapom the higder oot

dy 1l.a mgemge wmed O oliwesl W rber:

]

This 1= amthe e ol el wlwy
students as e ta it e 1o o upewath the
bamguage and cultrn] barrier | [y
Fughish plan < ooyl role w eradicate the
gar bur the problems raises abou
proficiency of Vaglish linguage
comsidering tenchers ind students .
Ineffectivencss of Laws and
Governmental Policies:

Lack of effectiveness of law machineries
and poor implementation of
governmental policies leads 10 the
foundation weak bridge of developmental
process i the society, This deficiency
directly impacts the child's future to grow
it adeveloped nation .
Gender Inequality:
Aricle 14 was drafted in 1949 in the Indian
Constiwtion which talks about Equality,
woetully afier the completion of 75vears of
Indian Constitution .we still face gender
ineguality in the society. There are many
women especially in rural area cannot
dream to educate themselves. Evil religious
practices. poor mindset dilute the society
withtheir influence and thought process.

Opportunities through the Emergence of
Technological Era:

Introduction of technology in the ficld of
education has been a revolution. It changed
the ways of leaming and waching, It became
caster and hustle free, Following are some
merits 1o be constdered in relation to
lechnological era.

a) Availubility of Informuation:

Information is just one click away Irom
us, [tis casily available on the internct and

*H

Higher §itucatian howr @ hallenges and CAppormmin-

)

d)

¢

W websites has s e el tha

Parden ol manmtamang  the recond

vl Baigs op o gt tge ool fme

bl rarning:

Dowilann baca s ol o - Bemmione an

liemrm Teosrmn i s bpere gl 0 an 1y
litrmetr i il M lei ¥ 5
phvsicably oo oarder 10 Bearn 10 bae
money and bime, as students diosot g o

WY COTPRmiIe fronm orae o A il P
Students can watch the recorded v e o
LRI e qu::. wishiand vike o benel
ukly miaterial uploaded onthe websiie
Learning Platform:

While students are learning om the online
platform they also learn to wse many ool
such as email and use of various
upplications which are popularly wsed £
orhine |L'IHI‘.IiI'Ig and meeting such a
Google meel, Zoom ctc. Power point
presentation helps to enhance their
presentation skills and ability 1o represen
them.

Easy Assessment:

With the help of wols like Google form
we can easily condust the assessment and
receive the responses. It has varien o1
options in which manner the assessment
has 1o be done it can be in a quiz form or in
brief. [fit is viva or face 10 fice interaction
that can be done by using tools like go
meeting. sky pe. ete.

Rescarch:

Today with the advancement of lechnolog
we have reached to such o mile wone tha
the hext reseanches are available online on
plotform like Shodhganaga and
shodhsindhu. With the help of thesw
platforms o researcher can ge frany
dimensions and it will help students o ges
something inmos ative inthe research
Efficient Funetioning

There isou drastiv change in the etfective

lunctoming of higher education. Sy stems
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are doing majority of work wath

efficiency. [oxs rumber el perple vnn et

the mﬁiu;rilp of work with the help ol

|:‘."E|'H1|.'I-|-HE:'| Wirrks like book  keepaing
keeping the roconds of by manber ol
students. stundents registration simply can
be dome By the compaiier

g) 'Warld Wide and {alabal Participation:
Today with the help ol mtermel W wain
cumn;-:l with anvone and oy where The
programs like siudent oxchange and
faculty exchange can belp each other o
grow together by exchanging the
expertise and knowledge. The best
leaming can be expected from with the

help of global participation.

4} Skill Gap and Employability:

Considering today, we have huge gap when it
comes 1o emplovability and acquiring skills,
but they are utmost important. There is
continuous evolution in the job market. The
changing economy. changing market and its
demand hence, up-gradation is must. The
emergence of new technologies and
digitalization has change the way job market
works. Now, computer efficiency has become
mandatory. It is important for a student of a
higher education to upgrade their skills while
they are perusing their academics especially
with the introduction of artificial intelligence.
This has easily substituted the traditional
Jobs. With the virtual world today, jobs can he
done being anywhere, however, this Loy
requires skills to handle computer and

systems effectively and efficicntly.
Another most important aspect is. a student's
need is the sofi skills such as communication,
leadership critical thinking, problem solving,
Ileam work and leadership should he
l:cl:;l::lad ?J:li::stud-.:mn foundation years of

ucation, S Can .

life changing books mﬁﬂ?ﬁe ¥ % sy
S INg personality
development videos that meyivare and stir the

26

5)

6)

ihinking reasonatleness v them Jig, '
snrhets b chniged there is e g Mg

ol <oeinl media FH""-'.lI-'l'I crnitent """'"'I-r
(TR spee ilisise 4|I|."|I:|| '"'"L"h'r ”'Iq:..'
demanids are however not been supp, Ple b,
aar traditional edueation system Iy ﬁr;-
atudents whie have 1o sharpen their kilhs
iaere 15 newed of moee oF skill hpsey I".:'m”lq

fov ke the vouth of our nation emphiyuhie
Changes in the Pattern of Learning:

The time hos come thial every educatipy
imstitute which deals with higher educative
should adopt the new ways of leaming. Fq
muny years we have Tollowed the COMY ENliong
ways of learning. In which students were only
passive leamers but now it will not SCTVE (he
purpose considering the need of the howr, they
should be active leamers.

Today. the time has come to embrace the Wiy
of learning where students get the chance 1
participate maximum, by doing this they wil
craft their skills and be ready for the
competitive future. They can be encouraged 1
participate in group discussions where they
can share their ideas. with the help of this they
will get motivaon for creative thinking and
enhance their problem solving abilities.
Activitics like brain storming should be
conducted regularly, so they can develop the
habit of productive thinking and increases their
curiosity. By assigning the Eroup activibes
team work and social interactions can be
developed. The role of teacher has been shifiel
1o be a facilitator and a wuide o help and assis
student where they need assistance, Student
centric method has become the equilibrus
from teacher-centric method where Ui
students are the centre of attraction o
education and not the teacher alone.

Conclusion;

To conclude this chapter, the highef
education should he accessible 1o everyo™
which IEEhﬂDlug}. makes pnsﬁih‘“
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Sustainable Goals 2030, the ihird goal s
quiahity education. Pvery child is an asset fir
the nationand he or she should pet Bairchance
;hlfd cqual opportunity 1o crall histher lile,
Right w education nuns from Avicle 2 ol the
Indian Constitution that s right w lite and
persanal liberty. In order 10 live 4 dignified
lite education is mandatory.

Students as well as teachers should be well

versed with the new lechnologies and -
creative ways of learning, The major fogus 3
should be on student's developmemt than
completion ol syllabus. 4.
leaching in higher education should be so
intruding that the student should develop
their interest in leaming new things and wish 5.
to conduct research by self motivation.
Things are changing at a rapid pace, 30 is the
education process. It 1s important for students

ok ok

Wigher Fdveation Fsswe Chiallemges s [ipparuspitiey

by e ;
keep on learning and updating themselyves

ind make themaelves Tamiliar with new
technedogivs and new learnimg tools. Henee,
the higher education shoubd he skill basedd i

order fohecome adevels e nation allogbver
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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

I ntroduction

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 ecologica
environments: epigeic, endogeic, and anecic.
Epigeic species lives above minera 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 mineraization 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; Karacaetal.20108). In  many
soils, earthworms play a maor 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 aso act as decomposers,
due to this they generdly used as test
organisms. Earthworms are ecologicaly 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 aguatic 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 ther 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 aregular practice. Various studies
have showed that the quditative and
guantitative 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 microbia action
increasing to soil fertility. Glyphosate ( N-
(phosphonomethyl) glycine) is a broad-
spectrum, nonselective systemic herbicide and
crop desiccant. It is an organophosphorus
compound, specificaly a phosphonate, which
acts by inhibiting the plant enzyme 5-
enol pyruvylshikimate-3-phosphate synthase. It
is used to kill weeds, especialy annua 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 excessin 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 a.,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 (1SO, 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 ,C . 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 aweek. The
natural soil samples were collected from an
abandoned area where no agricultura 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 devel oped)
and with individua 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
gradua 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 a lower concentrations. EXxcessive
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.
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Fig.1 Effect of Glyphosate soil concentration and exposure time on Eiseniafoetida biomass
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Phrsical Edwcation & Sporrs: Mg,

=

medication.
Physically befon games. Training is g ImMpartant pam of

perlomming an exermion at specilic pace oy lempao
for a cerain period or distance The thing of
PO tnining ix t find & pace thay VU can
ststam for long distances and times witho
etling figued 1 vengise s himes. ke rotes ¢
be ealitarm iy long- distanog FURNIETS fo [emmpws
frain

Interval traiming : Interyal froveninge. also ko
a< high- intensity interval teaimingl HITT),
mvolves short hres of higl INRCTISENY EXETe
Fon v s by b awes of mederle- l'|1l1.'u~i1F_'gr
EXEMn of rest Inierval trining improves an
athlete's YO. maxinmum or maximum oxvgen
mpul and heart rate threslold.

Circuit traiming: This drill imvishyes perlonming
i serwes of successrogg exercises with no rest iy
between, Circui waining can aliernate between
cardic exercises and resistance pr strength
waercises. and vour moscles will tire out snappily.
Circoin framing gives yvou a3 fisll. body drill
routing in & fairly short time.

Strength training: Strength iraining and
resistance training inyolye lifting weights or
performing bodyweighy EXSTCTSES 10 ameliorate fhe
performance of specific misele Eroups. Abidance
athleles e weipht [ifting 1o larget the upper or
lower body loenhance their overall physical fimess
and capabilipy. Strength training might include
performing presses dumbbel] lifis, o kettle hell
SWings with heavy weights or light weights,
Resistance training might involve drive- ups, pull-
U 3l WP, OFexercises withresistance bands,
Iraiming hielps athjpies mentally prepare fior their

I athletes dony Prepare themse|ves

sty ing mentally set for 3 BT or match. Ath fepes may
ot suppuse theyr ready 1o play iy thes've npy trained

duly, exspecially if their e, regard is fow becaysge they
don't feel i enough 1o contend with ather dthletes iy tly
SME SPOM. As 8 regyly, athlewes why o't 1rgiy Might
suffer from anxiciy o Fﬁrnru:rrmqp play, which can boad
3 poor performance. Fopyy i Inpartang Withour i, iy
be grucling 1o Mash by, Whiatl yomg "y relicarse diwripy
physical exercises. Leaming 4, ANIELE Siress dyly
indeed controlling exciting,, bl wnelimte v

internal game when IS UM ) conypeng

Be your stylish with thes, 4 Bips Bor werting in the

(D]

Chailengey & Eppariunities Vilyme [

#onve belivre n campetitinn

Fovenes O Cnshion still, v will et dletracied from
the: comddiiet yoi meed o perfonm physically, iMyouy
coume comsumed allowmg  abog winning or
Fovs g T, firipairtant fo learn i TR fhy= facior
that you din't have cemtrnl over Similar g
rﬂinfu-!lm terrain. Focus on the detaifs ¥ou fveed i
execate during competition rather of imaging the
mutgrowth, wentify the individial way vou need
tortake o get there

Understand How Stress Can profit you |
Heading intr compenition, vou may feel stressed.
out, Fete stress gs commodity that can work for
YOl o against you, A small guantum of stress can
help profit vour performance by aping vou and
Riving vou a rush nfadrenaline. What's imiportant
isn't letting stres tONsume yow or tum imo
anxiety. [.eam 10 accept the presence of stress and
use ﬁrmynumdvanmg:

Fantasize Your performance - AUME s
talented athlotes practice visualizating before 3
competition. They fantasize implicit scripts that
they could Potentially encounter and determine
how they will respond. This helps athletes reph
snappily when presented with the same SCOIPT o
the spot.

Pick the Right Pre-Event terruin - Same people
like to get Pumped up by harkening to loud. fast-
paced music. Others feed off of stimulant from
their suckers. Some choose 1o find 4 quict space
and hear to calming music, o meditate. Find oy
which system works best forvou and make sure 5o
produce replicare that terrain for vourself
Previous to the competition,

Exercise Positiye tone Talk : The narrative in
your head before competition should pe awane
Al purposeful, Seq YOURsEll up for success by
talking through (e EVENL i a positive. uplifting
ALY S atrainer wog g Motivate their plasoon
Tone mindfulness ; [ 2ood 1o be in wach with
Yoursetl. Underaang how youy Benerally respng
Wy conain stress riggers and produce 4 plan for
dl.':-ll'l'ng with themn However, yoy My wanl o
heep a joumal with You e bog vour studies, if it
helps. You'|l also be suitahie I review the Study
PR, You've writhen down ang leam from
hem, | cinclusion, whoyy putting in the
Trainmig ahepd o time, hoth phy-_’,irlﬂy and



ally '|i|a.-_~p.l|n|1iml e make il the difference
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preparation
e QUATE I YOUT SHECCSS A5 AN
wani 1} e sure i's 1"'|-"“'|-F. used i
- than Iwrlding yOu bick. When you
o P . e porcomitenid, i's gasier for you
= I?tl.l-li:“u.iﬁ: anxiety. and perform with fear.
Itn:]i-.:;.-m.{a o peak situations ol perlomance
i "11- " il iI1.1.|.‘|'I1:|.| medication 15 1o gel you into the
1hriﬂ:::1|:-.!wl T contend. That way, you can feeesl
"'[:"h: k¥ -1.|1 remnal game s elevating your play. To
..-.1"::1"’::1'-;:1' il absual why you wimni 1o be surc you T
:.I_:m;m 'I,,f;'n“"i"'!‘ to 11._-.-&“-111: Ir:l:s mf:nminc lhuﬂmmh
henefits of pood nternal m:'-"d‘““'“n“ 11:'|I.':F!I:‘I-I'|.5-. T.he
hing of nternal medication is to get you into the Et.}rhSh
mindset to contend. That way, you can Hhel wnaltdent

. aur internal game is elevating your play. ™

o b PO

fenelits of Mental Preparation for Athletes
When you tum your attention onto breeding the
-ight mindset going into each game, there are numerous
henefits you'll witness, These include increased
. onfidence the more mentally set you are, the more
confident vou'll feel going into a game. Advanced Fucus
ssing sport psychology ways, your mind will be
centered as you start a game. Making it casier for you o
comtrol vour focus as the performance goes on. DI‘.e.du::d
fear & Anxiety with specific tools, you can increase
resitive interal chops and get yoursell mio a good
mindset, That will reduce the passions of fear lll‘ld
anxiety you have ahead and during competition.
Increased thickness all athletes want 1o be hm?ﬂ;'l'lub-
Hut it’s delicate to be hanmonious when YOu & e
e nitgrowth. et wisit you can Be- 3R yan
. with a harmonious
ipproach each pame : ;
:d I;I:.rru“nunl.!ﬂ mln}_!. al ihe l'”.:“l'h“
g hogin 10 e how intemal
livied over, you EBR g e
et M pl-'rlﬂ'”"'ﬂ""-"" b etier youn
eihicetacn Lm.f:-I_LL_I,'. ..,.m'n:lu.'muu.;n:q:-:-l.
i st e are RS0

¢ Mentul Prejaralion
!muyuﬁﬂ' Ell:ﬂ” frum Tifie s sperls and emter the part ol
]mhll'n:m oty am the part of athlete and situare
the gihlet®
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gamme plan, Usntasise lvew you want o parfoem and
erecuie v game i raee plion Prepare your mend s
body to trust in vour chige Cet ready 10 crme o

portesmime and slop rehesrsing e pou can gel il e
PO,

Training improves sirength

Strength irawning is glso kpown &y weiEhl
aining. resistance tramng. and muscular renine I'he
general deseription of strength trainng i< any phy cal
movement in which you use your body weight or outht
(... dumbbells and resistance hands| i mriakec M ic
mass, strength, and abidance Muscular hy pertruphy
also known as muscle structure. this type of strengih
training uses moderaie- to-heavy wenghts 1o stimulate
muscle growth, Muscular abidance This refers i your
muscles” capability (o sustam exeroise f07 4 pert d
time. Training to increase muscular amdance general by
involves high reps using light weighis or sy weizh
During this form of full- body exertion. »ou eyelw
through colorful exercises with liftle to o mesl berween
them. This type of exercise involves low meps igeneralh
2 — f) and heavs “n.'lg,hl-_a o armeliorate sour owerall
strength. 1t's sty lish reserved fior cducated Tramp limins
who have leamed their form. [his traming combines
power and speed 1o ameliomie your powsr attar 10 s
generully emploved among rrained athletes to
amelivrate their capability te perform explosive
movements in their sport ulimost people concenirsie o
muscular abidande, circuit trammng, and sl
hypertrophy as part of their strength- manmg routine
whike strengrh and pover ramn g ae L_r_um:ml!'g. reserasdl
for educated athlewes. Depending on the tvpe of strength
training you choose W reach your pretensons, s o can
use colortul vutht (or vone st cachi sunilas as s
wetght using vour own oy weight and the force o
gravencsy W perform colorful mosementae 2.,
puships, sy Hables, planks, pull-ops, and tunges| b
weights outhit mot boand we the bonom or o machine,
sanilar ws dumbbe s, barbe (s, kentle beils, drug halls. or

ohjects arvumd the house Strengih traming s an

jf_



s ol Falivgotion & Sporic Foae,

il st of Beaining o athlenes Abldetes mevd i
D stromg 0 dombeand al thiedr sty iy Ihirs. atlilotes
shuomeled congige din srongily Wrainmg exere mes regiibaely
Serempfly fraining awen ol el aihlenes sk e s e
Pt st doemcases collabormtion amd devterity nw well as
betping athletes revover from IS o Dnpacs inone
srappily thivn o8 they hadin't trnined thars Pran g +
heclp athletes rerain theis stvemgth mocd whbeeit o Lol alse
RAMES 0r mtches e 've antic ipated 1 gl

Stylish Fitness &ppa:
A ol Py sl frimess apys imiake o sioiple o
wirh up o sl make sinemgeth and sty motivated i
s place al any time sill putstively endless oplions
can make s ouir i debrcate. So, wedid the henvy lilting
Wt worstrict the st te the 1O sty lish fitness apps wiorth
the download 1o chosse the iy fish fitness apips ol
SN23 ahve Fosrbes Health ediborind platoon reviewed over
A Fitness apps monoss the oo and Andnoid app sores,
s condions associated with ench recontmendntiog
were determined solely by the editorial platoon and
groamded on factors incliding price and the vacuity of
srveral femures

(be Fitness:
This app brings the sense of g exchange group
Atness class to your living room with further than 20
tvpes of classes. including HIIT, dance cardio, carve,
and more. The app offers live classes every day of the
weeh — mugged ina fun neon plant — m addition to its
expansive on- demand library of Turther than,
000 lasses. Workouts range from 10 twinkles to | hour,
Mhe tap- nolch preceptors Bring the enerzy and will
indeed pive ery- outs during the live classes. 1t also 5
five of Health line nutrition and fitness edror Kelli
McCrae. MS, RD, who appreciates thai the large
selection of 20- nanosecond classes makes it casy {and
fun) to squeeze a sweal session o her day.

Feloton

Peloton is best known (or iis eyeling classes, but
with the Peloton digital app, you can also pierce other
By pes of exercises. You *Il find everything from strength
training and 1T 10 out-of-desr handling snd Yika.
You can work out in rea time with expert preceplors and
other members from around the world or ke «
prerecorded ¢lass, Peloton ¢ lnsses feature curited music
Playlists, and each educator Brings their unique style 10

.

(EER;

©hattengen & Ehypvornnniiles Fotigrme 14

theli ilasses  Just beep o miml alihiwigh the
Mevdpbors give varmilime. IFae s anTeeErs Fmy Timal
st o these exerciaes oo greeling Seversd Flealth
e pilities hawe redles bl Thad the Pelatap wpp i the key
Bontlean il Bidree fiimeas s aceien [lealrh Foris tf-':lﬂh- SEin
i el Speleeey Flaoma staefed siming the P birtamy
dhariing e £ OVITY 19 epidemic mnd conflnmes by i
i Crwilense lser e persom sy il CUENC e ey She
aprrecimbes by wdde vivege ol clvsses gnd e 11 ey .h-l'!}-
ioallers Health hine elderly dupe eiditor Anne A e
lirstly paireel the Peleden app with an Fehelon Sprar
Cromnect hike W get in oo the spin clages whe wms
missing during the epidemic A she hegan testing some
ol the app's other clases, she realized b impertamnt
she enjoyed the range of ¢l types and lengihs
mvailakle, Tlhis app was ilso featnred a4 one of Health
line"s picks Forthe sty lish firness gifts

Fit Bady:

A community createe For wornen b women, Fi
Body features |2 programs led by four expent coaches 1o
help you reuch your fitness pretensions, Ihe classes are
designed 1o be 30 twinkles or shorer, hut if you have
redundant time, we recomimend taki ng advantage of the
stretching and froth rolling vids as well. What's Mcsre,
the app offers 72 weeks of mess plans with custom
portion recommendations according o your diumal
calorie requirements, plus access w further than 300
Fashions to produce vour own mess plan. There's also a
community function within the app, allowing vou o
connect with others on vour heartiness .

Daily Workeuts Fitness Trainer:

Whether vou “re just getting into a diurnal drill
routine or are u seasoned fitness sucker. Daily Workouts
Fitness Trainer is a solid fitness app choice for those ona
budget. It way developed by a pukka particular coach
wha guides you through randomized exercises drafted
from further than 100 of the stylish drill moves. It offers
deill sessions from five w 30 twinkles long, all of which
cin be performed anywhere, Pundits Jove that the
exErUises strike a balance between being casy enough to
heep up with and hard enough to feel the burn, and that
vach session has casy- to- follow identape instructions.

Zones for Truining app:
Phis upp helps you stay in the zone the heart rate
A, that is when vou 're working out by integrating
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ypple waich

_"'““?ﬂﬂfml l:::.‘mu._l il is the perfect app s
; '11‘;”1 -!11:,'.,-., ....,=I1q.-|.|11h.‘.‘i that don’t allew for spa
Wi ALY 4 . t '
I':":_ frequent Irppeirs. OF for those who are jus| ga}lmg
wared with fitness 'ﬂl-'lil.i wanl e sel loweer pretensions,
(s app has a simple interface that ::I"ﬁ:l:& three seven.
ainute drill vids on the home sereen a introductory fiyl)-
hah drill, a session concentrated on abs, or g high-
;|,-;:.-.-ir-. sweat session. Fans of the app love the hclp
fulera-workout demonstrations, the manageable time
enzth ulthe exercises, and the low sticker price.
© Numerous of us belicve that there's no cover for g
crach gusding to gain muscle or exfoliate off thase
edimdant kilos or to make your dream body. But the
sl of home drill operations erected with the power
i artificial mtelligence. machine literacy, and other
wehnndngies, has dishanded this misconception. Home
drill apps offer a stoner the freedom to work ow
wnwhere as per their convenience, This composition
will cover up the :igh{ crucial benefits of similar
Peatiuns that you make you forget enrolling into
SN spa enrollments to stay fit and hcalthy. Have
ook individualized fitncss programs We all have
Wfferent hody types and fitness pretensions, and the *
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Or Saghr Pralhadrao Narkhede, presently working as
Director of Physical Education & Sports at Saraswati Arts College,
Dahihada, Tq, Dist, Akola affillated to 5.G.8. Amravat University,
Ameavati Since 2009, He has done MA, M.REd, MPhil, PH.D,
NET, SET, NS, DU, He has received Maharashtra Guru Gaurav
MMMM&WMWMH}
Government of Maharashtra, He has also received Dr G. P
mmmm&mmmmm
Education Foundation of India, New Delhi. Besides, he has
published 44 Research Papers out of which 19 are published at
Intemational level. He has also published one book. He is
recognized as Research Guide in Physical Education, He has work
as a Organizing Committee Member & Official in various
tournaments. He has acted as Chairperson & Resource Persons at
various conferences & seminars. He has also performed duties as
Coach, Manager and Member of Selection Committee in various
level tournaments, Under his Coaching Indian Handball Team Has
Won Gold Medal against Pakistan at Faisalabad, Pakistan.
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In’ mathemaﬂ:s graph- thenw is the studv of graphs,
= whlch are mathematical structures used to model
_.%pairwnse relation between objects. A graph'in this
'_f_?_cnntext is made Uup of vertices (also called nodes or
* points) whichare connected by edges (also calledlinks
:'.nr lines) A distinction is made between undirected
" graphs, where edges link two vertices symmetrically,
* and directed graphis,, where edges link two vertices
.~ asymmetrically; see Graph (discrete mathematics ) for
"~ more detailed definitions and for other variations in
the types of graph that are commonly considered.
Graphs are one of the prime objects of study in
.discrete mathematics.
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THERMAL STUDIESOF Co(l1), Ni(I1) and Cu(ll) COMPLEXESDERIVED FROM
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S.R.Kelode', P. R. Jagnit?

! Department of Chemistry, Arts, Commerce and Science College, Maregaon, Maharashtra, India.
2 Department of Chemistry, Indira Gandhi Kala Mahavidyalaya, Ralegaon, Maharashtra, India.
Corrosponding author: *sandi pkel odel4@gmail.com, “pawanjagnit2009@gmail.com

ABSTRACT

The new thiazole <chiff 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(Il), Ni(ll) and Cu(ll), 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 confirmfirst 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 adehydes or
ketones with amines. These compounds are
majorly used in industries and aso 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
Meta Complexes and their Ligand in
Biological Activity’ Antifungal Activity of
Some Mixed Ligand Complexes Incorporating
Schiff Bases” Spectra and  thermal
characterization of Mn(l1), Ni(Il) and Zn(Il)
complexes containing schiff Base ligands.®
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
analysis'. The mathematical calculating
thermogravimetric data, thermal decomposition
activation parameters can be obtained® This
paper discusses the kinetic of the thermal
decomposition and the accompanying

compensation effect for Schiff base complexes
of Co(Il), Ni(1l) and Cu(ll)

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 methods®®,
The solvents were purified by standard
methods’

Synthesis of 4-(p hydroxyphenyl)-2 amino
thiazole;

COCH, 8
| | "‘+' --|-—_'.!- T q“-{[;l! --q‘h_|-:

| e
;:n.."'ﬂ“%:-'-'"? : e

dwikrery wetopkemoe

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 4h'°,
After cooling apale 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 *H
NMR spectral studies. Yield:70%; m.p. 310°C
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COCHs OH /l‘ ”’ .:.:»f"{ @
Zetydrosy-2-chiore aceinphenane Hp b gt T2 s uszolke HUAT
Tablel. Analytical data of the Ligands.
Ligand | Molecular | Formula | Color and | Elemental Analysis
Formula Weight | nature
C% H% N% Cl% S%
found | Found | Found | Found | Found
(Cd.) | (Cd)) (Cdl.) (Cd.) (Cd.)
HCAT | Ci7H13N2O, | 344.6 Yellow 59.38 | 03.70 08.5 10.11 09.22
SCl Crystallin | (59.19) | (03.77) | (08.12) | (10.30) | (09.31)
e

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 sats
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 DM SO
and DMF but insoluble in water and common
organic solvents. The metal chloride content of
complexes were analyzed by standard
methods™™ 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. Anaysis % peff M
Found Q-1
(calc) B.M. cm2

mol-1)

M C H N cl

[CoL,(H,0),] Brown | 800.1 7.25 50.86 3.65 6.86 8.70 448 | 6.9

H,0 (7.36) (50.99) | (3.74) (6.99) | (8.87)

[NiLy(H,0),] Green 799.9 7.30 50.78 3.68 6.95 8.72 32 7.9

H.0 (7.33) (51.00) (3.75) (7.00) | (8.87)

[CuL(H,0),] Brown | 804.7 7.70 50.60 3.65 6.82 8.72 170 | 83

H,0 (7.89) (50.70) (3.72) (6.95) | (8.82)

3. Resultsand Discussion solution at room temperature (Table 21 ) shows
The Schiff base ligand HCAT and its Al thecomplexesarenon dectrolytes

complexes have been characterized on the basis

of '"H NMR, IR spectra data, elemental
anaysis, molar conductance, magnetic
succeptibility measurements and

thermogravimetric analysis data. All these
values and analytica 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 DM SO.
The molar conductance values in DMF (103M)

The 'H NMR spectra of ligand HCAT shows
signals at 6 12.09, (1H, s phenolic OH ), & 9.51
(1H, s, phenolic OH ), 6 7.55, 7.54, 7.53 and
7.52 (4H, m, phenyl) o 6.81, 6.80, and
6.78(3H, s Phenyl), 6.68 (1H s thiophene), and
2.56(3H, s, methyl)**® IR spectra of ligand
and metal complexes shows {(C=N) peaks at
1620cm’ and absence of C=0 peak at around
1700-1750 cm™ indicates the Schiff base
formation."®*° IR spectra of complexes are
shown in Table 3.
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Table 3. IR spectra of ligand and metal complexes.

Compound 0 (O0H) |0 (C=N) |0(CUO)|0MMUO0)| L MIN)|LI(CLS)
hydrogen |imine phenolic
bonded
HCAT 3119 1620 1514 -- -- 1122
[CoLy(H20)2] H,O |- 1608 1504 470 430 1098
[NiL2(H20),] H0O - 1585 1465 468 422 1090
[CuLy(H20)2] H,O |- 1610 1504 509 410 1110

Thermogravimetric studies:

An anaysis of TG curves of HCAT and its
metal complexes show that the Co(ll),
Ni(ll),and Cu(ll), complexes decomposed in
three stages, the ligand. The Co(lIl), Ni(Il)and
Cu(ll), complexes are stable upto 70°C
Elimination of one water molecule from Co(l1),
Ni(l1), Cu(ll) complexes upto 130°C have been
observed (%wt loss obs./calcd. Co(ll)

2.44/2.24; Ni(Il) : 2.56/2.25; Cu(ll) : 2.46/2.23;
complexes. In the Co(ll), Ni(ll) and Cu(ll)

coordinated water molecule in each complex
Co(Il) : 4.57/4.49; Ni(Il) : 4.59/4.50; Cu(ll) :
4.58/4.47; ® In the thermograms of ligand,
Co(l1), Ni(ll) and Cu(ll) 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(l1)>CO(ll)>
Ni(I)>HCAT

The Thermal activation energy (Table 4) was
caculated by Freeman-Carroll,** Horowitz-

complexes there is further loss in weight upto  metzger® and Broido®* method
220°C indicating the presence of two
Table4: Thermal decomposition data of the complexesof HCAT
Compound Half Activation Energy Frequenc | Entropy Free
Decompositi | (kJmole™) y Change | Energy
on B* H- F- Factor -AS Change
Temperature M#** | Cr*x | Z (J mol™ | AF
(°C) (sec) | K (kImol™)
HCAT (LH) 260.51 3.27 545 | 4.36 87.25 212.55 117.75
[CoL, (H20),] | 433.50 5.73 9.55 | 955 191.11 208.24 156.67
H,O
[NiL, (H.0)] | 384.17 413 |826 [330 |66.03 216.60 145.64
H>O
[CuL, (H20),] | 494.86 11.28 | 11.28 | 10.16 | 203.31 208.54 170.28
H,O

* 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 biologica 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 km? areas. Most of the area of ralegaon talukais 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 magjor
occupations of the rural people. [ They use folk medicinal practices for the trestment of many diseases and
illness which is found around us. Plants were used as remedies to cure many diseases and infections during
ancient time. Medicina 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. ! The gourd family, Cucurbitaceae is one of the most important
family, which includes approximately 125 genera and 960 species. [¥1 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 isto
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 medicina 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. | Scientific Common Phytochemicals Pharmaceutical and  Biological
No | Name of Name activities
Plant
1 Bryonia Marble,Vine, | saponin molecules, Antimicrobial, antibacterial, analgesic,
lacinosaL. | Shivalingi, flavonoids, phenolic Anti-inflammatory, androgenic,
Shivaling acids, sugars, punicic antipyretic, antidiabetic, anti-
acid, goniothalamin and | asthmatic, anti-oxidant, anti-tumor!*l
gluccomannan. The
polysaccharides and fatty
acids.”
2 Citrullus Watermelo, alkaloids, flavanoids, Antibacterial, antifungal,

lanatus Kharbuza, tannins, amino acids, antimicrobial, antiul cer, antioxidant,

(Thunb.) Tarabuuza, carbohydrates, anti-inflammatory, anti-

Mat. & Nak. | Tarabuuja. cardioglycosides, hyperglycemic, anti-cancer,
terpenoids, steroids, anti-diabetic, anti-hepatotoxic,
carotenoids, oils and fats, | anti-inflammatory, anti-helminthics,
vitamins, Calcium, Iron, | anti-virus, anti-bacterial,

Magnesium, Phosphorus, | anti-microbial %
Potassium, and Zinc.'%
3 Coccinia Ivy Gourd, Steroid, carbohydrates, Antibacterial, Anthelmintic,
grandis(L.) | Kundru, tannins, flavonoids, Antioxidant, antiulcer, antimalarial,

Voigt Tondli saponins, akaloids b- anti-inflammatory, antipyretic,
amyrine, lupeol, analgesic, hypoglycaemic, antifungal,
cucubbitacin, Anti-dydlipidemic, Antitussive,
cephalandrol, anticancer, antitussive, mutagenic
cephalandrine.[*% activity.'

4 Cucumis Muskmelon, | akaloids, antioxidant, anti-inflammatory,

callosus Sweetmelon | carbohydrates, antidiabetic. (24

(Rottler) proteins/amino acids,

Cogn. glycosides, fixed oils &
fats, phenolics, tannins,
phytosterols, flavonoids,

Saponins.!?!
5 Cucumis Cucumber, Flavonoids, akaloids, anti-bacteria activity, antifungal
sativus L. garden glycosides, saponins, activity, cytotoxic activity, Antacid &
cucumber, tannins, terpenoids, Carminative activity, Activity against
apple carbohydrates, and ulcerative colitis, Hepetoprotective
cucumber, sterols.!*? activity, Hypoglycemic and.
Khira, Hypolipidemic activity.[*%l
Kakadi,
6 Cucurbita Pumpkin, Steroid, Protein, steroids, | Antitumor activities, Antimicrobial,
pepo L. Field tannins, flavonoids, Antioxidant, Hypoglycemic and
pumpkin, triterpenoids, phenols.[*®! | hypolipidemic.*
kaddu,
Kohala,
Bhopla
7 Lagenaria | Bottle Gourd, | Flavonoids, Protein, Anagesic and anti-inflammatory,
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Siceraria Bitter calbash | Triterpenes, Volatile Diuretic activity, Anthelmintic
(Moal.) gourd, Lauki, | essentia oil, activity, Antihepatotoxic activity,
Standl. Dudhi Carbohydrates.[*4 Immunomodul atory activity,

Antistress and adaptogenic property,
Antimicrobia, Antioxidant. [*4

8 Luffa Wild luffa, Proteins, Flavonoids, hepatoprotective, antidiabetic,
acutangular | Banturai, Anthraquinone, Fatty antihyperlipidemic, antioxidant,

(L.) Roxb. kadu-dodaki | Acids, Saponin anticancer, antibacterial, CNS
Triterpene.[*”! depressant, immunomodulatory, and
anti-ulcer activity. 2

9 Momordica | Bitter Gourd, | Saponins, proteins, Anti-cancer, Antiviras, Analgesic
charantiaL. | Karela, polypeptide, steroid, Effects, Anti-inflammatory,

karali, pyrimidine nucleoside.*¥ | Hypotensive action, Anti-fertility
effects.[9]

10 | Momordica | Ban Karela, Protein, lipid, fibre, diuretic, laxative, hepatoprotective,
dioica Kartoli carbohydrate, potassium, | antivenomous, anti-hypertensive, anti-
Roxb. ex sodium, calcium, iron, inflammatory, anti-asthmatic,
willd zinc, fat, vitamins, antipyretic, anti-leprosy, antidiabetic,

alkaloids, steroids, and antidepressant properties but also
triterpenoids, and its leaves have anti-helminthic,
saponins, flavonoids® | aphrodisiac, anti-hemorrhoidal,
hepatoprotective, anti-bronchitic,
antipyretic, anti-asthmatic, and
analgesic properties.[*®!
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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Ahstract

In the field of Fhysics job opportunity maostly
associates with acadermic research and teaching roles.
Also, il is considered as a plane science feld end lack
the skill-based job opportunities. This chapter highlights
the wide range of industries and professions where phys-
ics gradunies are in demand. The chapter illustrates the
versatility and applicability of a physics degree with the
emerging areas in the ficlkd of physics and its inteedisci-
plinary nature. This chapter’s purposes to infonm and
miotivate students planning to do a career in physics, In
recent yeors, he feld of physics hos expanded bevond
traditional boundories, leading io the emergence of
several inserdisciplinary ancas. These areas combine prin-
ciples of physies with other soentile disciplimes, tech-
nolooy, and industry applications, creating exciting new
opportunities for phyvsicists. Below, we explore some of
these emerging derd i=ziplmary fields abong with poten-
tial carcer paths and typical employers for cach.

Keywords 2 [nterdisciplinary, Biophysics, Composite
Multifunctional Materials, Emergemt Materials, Medical
Physbes, Chosantum Computing.

Intraduaction :

Phvsics 15 a fundamental science which studies
the beheviour of mastter and energy in the universe, 1t
has been o foundation of scientilie discovery for centu-
ries e hias contrbuted to ourunderstanding of the nataral
world. The rapid development of technology and the
increasing complexity of comemporary chillenges have
expanded the horizons of traditional physics. This expan-
sion has created new interdisciplinary fields.

Physics is the fiebd thar is prmarily focused on
sesdemic research and teaching. However, this pereep-
tion is Far from the truth. Physics graduates possess a
diverse st of skalls ard know ledpe that make them highly
desirable i a wide pange of industrics and professions.
Graditate students who study the fundamental concepts
of physics are m demand and needed in many felds
including acrospace, agniculiee, healthcare, transporta-
tian anid many mare,

88/ & Multidisckinary Approach te Higher Education

Tnterdisciplinary areas of pliysics are fiekds that
integrate knowledge and techniques from multiple
branches of physics and other disciplines. These emerg-
ing areas have opened upexciling opporienites for physi-
cists to apply their skills and knowledge in a varied field,
including engineering, bielogy, chemistry, medicine, and
even social sciences,

A Physics degree demancs proficiency im math-
ematics and eritical thinking, also have curiosity to Jearn
unknown, Bul first one must grasp the undamentals of
physies professions as well as the necessary educations.
In [nchay, Stuckents aspiming for careers i science and 1ech-
nology tvpically pursue 1 2th-prede science with physics
as 4 compulsory subject, followed by Bachelor of
Science, M5, in physics, snd polentially Ph.D) studies,
with interdisciplinary options also available.

The imterdisciplinary areas include nanoscience
and nanotechne oy, biophysies, Astrophysics, quantum
information science. environmental physics, nuchear phoys-
ics, renewalde energy technolesy, and many more. In
this chapter we are conventrating on the emergent inter-
disciplinary ficld which includes Biophvsics, Electronic
and Magmetic Compoesite Mualifimctional Magerials, Enser-
pent Materials, Medical Phasics, Chuiantum Computing
Artifical Intelligence and Physies,

1. Hiophysics : Biophivsicissapply principles of phys-
1z, chemisiry, and biology to shudy complex biologi-
cil systems al the molecular and cellular levels, They
wzz tools and techmigues such as microscopes, specs
troscopy. and computer modelling to understand the
physical and chemical properties of Wological
systems, A Ph.D. in physics, biophysics, or a related
Tield is typically required for research positions, while
o bachelor™s or maister s degree iz sullicient For some
applicd resezrch moles, This imterdisciplinasy ficld
explores phenomena such as protein folding, molecular
chynomics, ard baomechanies, with spplicatrons in
arcas like drug discovery, medical diagnostics, and
Fintechnalogy.
¢ Study Path : Graduates typically pursue

advanced degrees (Mastcrs or PhIY in biophys-

ics, biochemisiry, or related Telds.
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Holographic Dark Energy Model by Sharma and
Mittal with Bouncing Scenario
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Abstract :

In a fiat FRW universe, the bouncing model is
sudied in the presence of Sharma-Mital Holographic
Dark energy. The equition of state { EoR) parameter for
the SMHDE model describes the ironic behavior of the
umiverse, The kinematic and physicnl chamcienstics of
the models are analveed in detoil,

Koevwords @
FRW metric, SMHDE, Bouncing scenarid.

Introduction :

A persistent physical enigma is the cluracter of
the exparding universe linked 1o 2 frange encrgy source
known as dark energy (DE) Laorge-scale structure,
cosmic mrowave background anisotropies, and obser-
vations of bype-li supemovee provide evidence for this
cxpansion. Cuintcssence, k-essence, tachyon, phantom,
ghaost condensate, quintom, Chaglvgin gies models, and
ngegraphic DE maodels are a fow contenders that 1in the
DE criteria [ 1-13]. The HIE has been thoroughly exam-
i in the literature and is a goosd candidite for DE. s
foundation is the helographic principle, which claims that
a system's number of degrees of freedom scales with
area rather than valume. According o research by Cohen
et al, the DE must adhere 1o the holographic principle
and be limited by the infrared (IR ) cw-ofT, Li has looked
at the Hubble horizon, the futune event orizen, and the
particle horizon as potentinl candidates For the [R cutofT,
She hos also demonstroted that only the future event
harizan con give the cosmos the necessary acceleration.
Shesvkhi | 16] created the Hubble horizon HDE maodel
and contended that, with the aid of DE end cold dark
matter | OO} imeraction. this model could account for
the current condition of the universe, In order to identify
the evolution of the universe under the assumption that it
15 occupied by both cold dark matter and interrelating
dark energy, new holographic dark energy models, THIDE,
RHDE, and SMHDE, have recently boen established
using an inventive formubation for entropy combined with
the hologeaphic principle (see Refl [17])

I this stucly, we looked into the General Theory
of Rekativity in relation 1o the bouncing model. The main
goal of this paper 15 to sody the bouncing conducis at an
enrly era nnd the cosmic speed singolarity in e time. [n
the framewaork of a st FREW world, the bouncimg maodel
is exumined in the presence of Sharmu-Mittal Holographic
Dark Energy {SMITDE).

Metrie and Field Eguations i
A Thar FRW imetric 15 given by

ae’ =t — P (Mel” 4y’ + ), L1
where of) is the scale factor and is a function of ¢, The
Emstein field equations in General Relativity are writien
a5 follows;

|_ P

R.—Ex,h—[l". +Tak w2
The energy momentum tensor for mater and DE 15
defined as T, =p nu; T ={p, +p e —gp .
where p_ und p, are the energy density of matter and
DE density, respectively, and p, 15 the pressore of the
DE. while the equation of state (EcS) is defined as

wy, = F’"-. The field euations for the metne (1) are

P
obtakmed s
IH =p, +ps. kY
2H +3H = =p, <4

Bouneing Cosmaligy :
magine a symmetie boance acnoss the scale

factor @ =¢” , in which ¥ a positive constant param-

eter govemns the cosmic expansion, The Hubble param-
&

eter is computed as _E =1y, The scale factor

behaves svmmetrically af the bouncing point. There isa

Matkonal Confaranca on Emarging Trends in Computational Sclence and Tachnology  MS-11



chamnce that fhere will be a null Hubble pammener vakie
ar e bouncing cpoch becinse the seale Giclor valug
whes st disoppear at the bouncing poine. Tn the bomsing
model, there is o bounce that moves the Hubble param:
ater hearly from the comdracting universe o the expanding
universe. This formuels con be used o determine the
deceleration parameter:

i I
*r:_l__==_| —_— .lj:

I s imporiant ta node that the deceleration
paramater bends o a constant value of =1 alfer o finne
length of time and has a negative value Tor bah
conracting and expanding worlds. The deceleration
pacamicler goes o large negative valucs close to the
bancing point even after lepving the negative tims 7one
froniracting universe). In the expanding universe, (he
deceleration parameter tends 10 ar late times i the
possitive frame of cosmic time.

Sharma-Mittal Holographic Dark Energy (SMHDE):
In [18-20], the suthors defined as they provided a
1wD-parameric eniropy .

)

Here 4 =i|‘LL.'_| Fis free patrameter and L ois the '&
cutadl. The Sharma=Mittal entropy becomes Kenyi
entropy in the limil B — 0. Similarly, i the limit
£ -» 1 o» &, the Sharma-Millal entropy becomes Tsallis
entrapy. Cohen et al. [21] recommended the enensy
k X 1l
lhﬂl'liid-}' P = -—":l:!_':'.'—':"!- =y ==
il'ltl the Hulsble homzs to be the 'c_'.-':-:lull':i viufared cutaiT,
Lo L=pg ', the Sharma-Mittal IDE density is

By consmler-

_MH! 1 nh 1 I]
Bk +F] . J""“i'-'“f-“

P

a0y g
f—i£—5[1+—n,ﬁ,J =11
nk it

e

Il energy density of matier is

BCy [. , AR ] sk
A

Pa =2y

The EaS parameter of SMHDE iz

gy +12y"1")

I
m’:”v*."[ Rk
| = ]
R { 45t

In both contracting and expanding universes with regard
o cosmic wme, the SMEIDE cnergy densiny stays posi-
tive theowghoul the eozmic evolurion. Mear the bounce,
the energy densiny exhibit a symimetne Behaviour for all
selected values of [ and . Mexl 1o the bouncing point,
ihe EoS parameter progresses to exhibit symmetric
bhaviour, Generally speaking, the BEcs paramsetor jumps
from the phantom region g -
DE (CDM) model m= -1, and matter dominated
period, snd then overfaps with 8 quiniessence sone
iz = —1 In both wings of the bouncing epoch. In tenms of

movement away from the bouncing point, the EoS
parametes is seen o advance in the phantom region,

by, = . AE)

-], traverscs the vaouum

Jderk parameter :
The lerk parameler iz defined a5 the third
dermvitive ol the scale Factor with respect 1o cosmic lime

o .
fleh= H—%- g+ - % The jerk paameter far the

ACDAT model has the value §=1

The jerk paranseter 13 )=+ % L

The parameter's value ¥ 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 paramerer decreases 1w negli-
wible bevels near one when the bounce is indeliniely far
away,

Discussion and Concluding remarks ;

The flaz FLEW model with an accurate form of
the Hubble parnmeter . a function of cosmic time t was
exumined in this work. Fron a contracting to an expand-
ing cosmos, the [lubble parameter increases lincarly
through at bounce. The deceleration parameter increnses
froem small negative values close 1o the bounce o big
negutive values in the pegative domain. 1t shifts from
extremely negative values to late times in the positive
demain, Boumcing cosmalowy offers o method to explaim
the singularity problem that appears in the standard
astrophysical mecade], which 13 its main advantage,
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ABSTRACT :

In thiz paper, we have explored magnetized
stirange quark matier | MSOM ) solutions for the Bianchi-
[ Kasner metric in {8, T} gravity. The Bionchi-1 Kasner
type meiric with magnetized strange quark matier
(MSOM) distribastion in f{R,T) gravily is consadered,
where B is the Ricei scalar and T the tmce of maser
source. For examination, the function f(RT)= f(f+ LT}

with the cosmological constant A iz selected. We
discovered that the strings are there in the early phases
of the universe's evolution and vanish with the passage
ol ime. The sction of the string may be the cause of the
Muctiuntion in the equation of stme (Eo%) parumeter
p=-p We discover that the string tension is constant
throughout the evolution of cosmos, Magnetic field is not
abserved in our solutions.

Kevwords :
Kasner metric, magneticed strange guark
matter, modified thenries of gravitation,

1. Imtroduction

One of the most significant mysteries of
cosmalagy i3 the discovery of cosmic fast expansion,
which has been verified over the past 20 vears by a
variety of observations, Dark energy (DEL 4 negative-
pressure energy, is thought o be the source of cosmic
accelerntion, Rather of relving on the mysterioes
goncept of DE, changed theories of gravity, which are
only extensions of peneral relativity can be used to
reproduce the dyvnamics that characierise the expanding
cosmas, A8 8 reasonable explanation for dark energy
and the universe's expansion, these hvpotheses are
aftracting the attention of an increasing number of
individuals, A number of idess, each with an unige

impsrtance, including  FUR) theory [ 1], Brans-Dicke
eosmobogy [2], NT) AT gravity [3], and others. A
fascinating extension of GR which has received & lot of

infcrest recently is the R, T) theory of gravity, one of
the various modified theories of gravitation put forwand
by Harko et al. [4). The gravity theory, represented by
R, T) may give an explomation for the umverse's late-
time cosmic pecelemiion, Assuming an auxilimry scalor
field nlong with two known formes of seale factor, Houndjo
et ol were able to demonstrate a trapsition from the
matter-dominated era 1o an sccelerated era by re-estab-
lishing AR Ti=fRy+AT) [5]. In AR, T} gravity theory,
Sharif and Zubair have studied the law of thermodynam-
ics [B]. Recent findings show that magnetic felds exist
in gakaxy clusters, pulsars, and nestron stars [7]. Even il
the majority of their genesis i still unknown, magnetic
ficlds were crucial to the creation of structures i the
carly cosmos. In this study, we employ R, T) for the
Kasner meirie to relate magnetic felds to stranpe guark
maiter in gravitational models.

Large-scale observations reveal the cosnios o
b homogenous and isotropie, The isotropy of o pre-re-
combination epoch i nod supported by ooy observed evi-
dence. The observed local anisotropies in galasies, clus-
ters. and superclusters prompled the investigation of aniso-
tropic mosdels [R]. The Kasner metric @5 invariant under
an abelian irnslation group in three dimensions. The
Razner selution, which Taub developed. depicts an
idalised universe expanding in a mone anisolropic way.
The Kasner sobution i essentinl to the study of tempern-
fure isstropy, primordial nocleosynihesis, magnetic feld
evolution, big particle survivability, inflution and anisot-
ropy in the ereation of quantum particles, and statics of
the microwave backgroond, 45 stated by Palathansis et
al. [¥]. Clifion studies the exisience of solutions in higher
order theories [ 10]. The Kasner solution in f{ T) cosmal-
oy has been exomimed by Skugoreva and Toporensky
[11]. Furthermaore, in order to get pregise cosmalogicnl
solutions in the Tourth order gravity theory, Clifton and
Barrow hove examined the initial singularity using the
Kasner metrie [12]. Geo ard Shen fousd a oew method
for solving static and solutions with spherical symmetry
for [T} theary of gravity [13]. The Killing vensors were
wszd by Palinthansis 1o develop new integrable (R}
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models | F4]. Camanho er al. |15 have exploced pure
Lawe lock equations for the Kasner maasaires.

Alermative theories and solutisns for quark along
with strange quork matter (50M) in GR theory arc
included in various stdies in the literamee and =everal
migcdified theorics have been examined by Yilmaz et al,
| - 19 Gholizsde et al.'s invesrigation on the genmetry
and thermodyaamies of S0M is available [20]. Several
resedreliers have im.'t-.:-nligul:l,-d 00 for diMerem
cosmolopienl maodels [21-26]. Based on obervations of
tvpe lo Supernovae, the behaviour of SOM combined
with mognetie cpoch sumgests o faster expanswon of the
cosmos | 27| Akias and Asvwun used reconstructed fIR.T)
gravity to study the development of the MSOM disiribu-
tion in the FRW universe [I2] The MITT bag model is
consrdered o be most effective qualitanve madels for
quark confinement [14],

In this paper, the Branchi-l Kasner tvpe metrie
with magnetized strange quark matter (MSOM ) dissemi-
mation in fIR. 1) graviey with cosmeological constant 7 is
considered. This is how the paper iz organised. Section 2
includes gravitational ficld oquations of KR, 1) gravin,
The Space-time Metric of the Kasner type and Solution
Tar thi: Field cguanoms arc covercd in scetion 3, AL last,
section 4 inclhedes the discussion and conclusions,

2, Gravitational field equations of TR, T) gravity :
I FIR,TY gravity, the action 15 given by

| :
;:E[EJ{R,THL_,],‘H—?JJI w1

L, i% matver Lagrangian, g is the determinant n»i'l.;‘, The
function F{R. T} is determined by the Ricei scalar R

and the trace T af the matker source’s energy-inomen-
tum tensor T, and T, is defined as

Iy e s, A2}
T Ay

The Lagrangian L is enly depends upon g, and indepen-
akennt o its derivatives and hence redies to
i 8
T=gl o
s
The gravary Celd equitions for TR.TY can be detenminead
by varving the action {17 m accordance with the metrs

tensor components 2_ij.

||'|.-3]

SARTIR, 3 FRTig, +(&,¥'V,~V ¥ )

SAATy=Bal, = fRTIT, = HARTIE, + Az, ..4d)

where, the covariant derivative is

FIRT AT
v, fyirry =L ',;.m.ﬂ-'“”r,, !
o L
and £ =-2T +g. 4, -2 s
& H o ﬁu‘ﬂ_l.'l

The Bianchi tvpe-1 Kasoer space-time is

del = — MMl - - -AS)
Whens, P P P, 8TE paramelers satialying condition
o+ po=sand pl+pl+pf =8 1L is necessary
that the paremeters p ., p,. p, be constanis and the space
i= amisobropic 17 pwo ot of the three are different.

We consider We toke MSOM 3z the gravitstional

splree. We congider the energy momentunm €nsor as
taken in [28.29] which can be cypressed as

whire pis the presaure, pis the enerpy densiy, W is
magrets; fux and w §5 the four velocities, We congider
magnetic flux in the x-axis dirgction of that satisfies
w ' =007, 28]

Therefore, under this theory, we may derive many
theoretical models for each option of {R,T), kased on
the Lype of the maller ssrce. Aocording o Harko el
al 4], there are theee diztinet forms of fR, T

[ R+21(T)
FRTYy=¢  JU{R}+ 4T
[ fLRY = LATHLARY
The model (R.T) = 1 (R) + £, (T) for MSOM with a
Biwnchi type-1 Kausner space-time and o cosmalogical
comislant A B exanined inthis sy,

AT

3. Field equations for FiR.Ti= FiRI+ LT
mtocdel with A

We consider the model F{R,T)= FIRY+ LT
in Eq. 4y PO, T theory's moditted Geld equations with
a cosmelogical constant A L owe obiain
FRIR AR, ={g, V'V =V ¥ 1 1RIR,

ST, LTV PSR e+ e, s

We choose the arbitrary funclion /' (R)1=p8 amd

SATy=npT. here w is comstant.
Lising abwwve comdition in Edg. (B, we gel
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I (Be+p). (@ P

Liging co-moving coordinaies, field equations of SR, T
gravity for the given metrc [5) are abiained as

S ‘ a
it =i1=1]= _[E.n: T} I‘F" _[1611 +]u],ﬁl+§+ﬁ;

2p 2u
A1)
H s [BE4p (lem+dp)  p
i [p:qt—u—.r:_j_ 1'!1 ]l':! | 2|.|. ]p. 21-.-"|
ATl
r-.mc_f_”_L]=_[h+u]h._[la;du]“gm
: LT 2u 2
AL
5 1 5 B |.|-'! 3 P[!ﬁ.‘:-r}p.]
P —(Q=5"]|=3 Wy == ——— |p+ A
| 2 J [ FTI A T L
LA 13

whene, J, = %{3" - 1o+ ).

Lisimg Fags. | 10 amad | 12), we ge1 @ = 25 Far this valoe,
the above system of Eqs. (10)=(13] reduces fo the
For | Joeimgs equiatisons:

: Er Voo [16m4+3
r-mu—lz—rJ:—[ B PR
2u T Z
A4
" fr+nl,, (Bred) p
i ps=1=f |==- M - ] -
[ A R i i g
AlE]
el 1[3_5- J]: 3[HI+H]HI. _{ fox IIBFJF"'""
i . I Iu
A1)

4. Solufions of Fied Fquations

W have the st of Teld equations [ 14-16} with
four unknowns be,p,p A and three Equations. Whike more
eonditions are reguired (o sobve the svstem entirely, we
adopt the Equation of State (Eo3) of MSOM in the
Frlborwing fiame:
p= p-48

i

where Wi bag constant a5 mken in [33].

There have besn many different range valses
weed i desenibe i, Chakraborty @i al, observed that the

. & fra|

value of B varies Between 60 and 8 MeVifin). Onee
e, 10 equihbriom, B s walue of (150 MeVY a
rero temperature | 36] Chamel et al, Considered Bog
constant values b be 78.6,65.5.7 and " 567 MeVifmy?,
sep [37]. The value of B considered as &0 MeVifim)™ by
P K. Sahoo et el. [26]. 1n this paper we consider B=T8
MaVfin)~

Llsing bigs, { 145017, we obiain the magnetic
Mux, energy density, pressure and cosmological constant
as fellows

h’:{m'ﬂ’ = R -1]}|. i LA T8
(R ph
o [iB-s") by
=8 ={ 2 — -1+ kt
F *#mﬂ.}{ 3 RS
AW
pim gy 2 [8-#) (2~ p s = 1)+ L,
HBx+p)| 2 Ll "
A2
($aep), I ] A
A= L : J.EI' I![H:Hu (A5
ey H12T +a)p, (T3 ERTH I
i A R e Sl == N
[ 16m= 2 J” (B4 u) " | 421

The hebaviour of these obinined quantities { 12}
121} versus cosmic time (1] are presented in the Figs.
1-4. As depicted in the Fig 1, the magnetic flux varies
Froem very small regative value and eventsally vanishes
at Jate times and hence the influence of 2 magnetic field
15 nl shown inour model. The EHFIJIH.'HI Frru:i-mﬂ:liml ol
dengiity (P} versus cogmie time (t) 2 depbened o fhe Fig
2 illustrates that density decrenses from o positive volus
and consequently bectmes constant with passape of
cosmic time {th In the Fig. 3. the plot of pressure (p)
againsl cosmic tme (13 i3 depicted [rom which we
observed thar the pressure (p) is negative duning the
evorhution of eosmers sl this hxlicates tat the expansion
of universe (s happening in faster way. The value of

cosmalogicn] comstant A 15 acgalive,
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" 1 & B ¥ i
[T T T e

Fig. 1 : Magnetic Mux (h') versus cosmic fime (i)

Irmiey 11
g

=
N

(RSN A " .

oo

L] 1 L] & L] (L]
Cammi s wliyra

Fig. 3 ; Plot of Pressure (p) versus cosmic time ()

The Fig. 4 represents the behaviour of EoS
parametes (o) versus cosmic time (1), It fluctuates From
the guintessence dask era to a constant valoe that is
almost egual 1o -1, scting similarly 1o the cosmalogical
constant [ Ak which is g good (it to describe the behoviour
af DE sinee our derived model eventually becomes the
ACDM model.

i 1 i W 0 "
Tevmi time TS

Fig. 4 : Plot of EoS parameter ((3) verses cosmic
time (th

5, Conclusions :

The cosmalogical model we have described in
this study has magnetised sweird quark matter and a
linear version of f{R.T)=f(R)+ LiT) for f(R.T)
gravity, Accurste solutions for the field cquations are
acquired. [t muy be observed that the magnetic flux has
greater impacts o the carly cosmos and that these
eftects eventually diminish in later stages. The bag
constunt has a major ¢feot on ow fast the universe is
cxpanding. The way we discuss, shows that Toe our neodel,
p=k=8 al late time. In this case, the negative sign

denotes the universe's kate-time expansion. Therefore,
more cxpansion is caused by bigger bag constant valoes,
Emcrgy density of the model rises positively 1o the bag
constant at =k @, According to the finding, in the
context of the universe's accelerating expansion, the dark
energy is the caikse of the negative pressure. Thus, the
SOM and magnetic field suggest thai dark energy may
exisl in the cosmos and provide evidence for the type Ia
Supemovae findings [39]. Also, we found that 2 —+—p

dark energy model for FIR.T) We observed thar

p=-B p—=+8 for r—== In the theories under
dimcussion, the muﬂlulﬂu]l.:u] consiant, pressure, wimd
energy density all remain constant at late time.
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Abstraet :

Thiz work examines the Hypersurfuce-homoge-
meous cosmiological model within the context of  gravityg,
using Renvi hodographic dark energy (RHDE) To get
exact sedutions for the Hield equations, 1 is pssumed that
the shenr scalor 15 proportional to the expansion scalar
Accounimng for the trme-varying decelerntion parsmsler
altows Tor & thorough analyzis of the cosmoksncal modil
solution. The EHDE iz examined using the Ciranda-
Oliveros infrared (IR} cutoff. Various physical and
kincmatic propertics of the model are also investiganed.
Furthermore, three physically possible cosmological
scemirios are presented with respect 0 the paramcter
that wppenrs. in the space-time. metrc. It was found that
the findings of our invesiigation agread with the recent
olwervational dara,

Keywords =
Homogeneous-hvpersurtace Remyt holographic
dark energy. grovity,

1. Introdoction :

The expansion of our Universe 15 eurrently
happening at a faster pace, as evidenced by observa-
tional cosmic evidence [1-4]. Dark cnergy (DE), which
has negative prossure and accounts for 7094 of the
peculior ingredient [5-5], drives the cosmic expansbon of
the universe. Even though there is ample evidence, the
[VE 1ssue n theoretical physics 1s still unsolved. Rescarch-
ers are exploring modified gravity further nan anempt
o give & explanation for the cosmic acceleration of the
wiverse and to deseribe the DE, The most fusdamental
modifications to General Theory of Relativity (GTR ) are
represented by the (R theones, which infroduce the
arbitrary function of Ricel scalar  in Einstein-Hilbert
action. Buchdahl [%] presented () grovity inoan effort
T el the unieerse’s Tast expansion and the evidhation
of its FIR)structures. Numerous researchers have

investigated (X)) gravity in different cosmological
seenarios [10=-20], Among the several mochified theories
of gravity, (R} gravily iz considered ome of the most
appropriate models with imgonant cosrmobegical implica-
tions.

From the perspective of black hole phy=ics, the
holographic principle which was imtialbyproposed by
CitHlooft [21] seems 0 be a suitabbecandidate Tor the
explanation of dark energy, which is why holographe
dark energy (HDE) has become the stronger contender.
Mg suggested by Susshind [22] and Bousso [23)], the
harlographic principle staies that a sysfem's cnfrogy rises
with surface area rather than wolume, Extending this, a
umigue cosmic application of the hologrphic primeipk: was
introduced by Fischer and Susskind [24] and Cohen et
al, [25), eclipzing the realm of black hole pliysics, The
way in which these HDE models then correspond with
available observational data is illustrated by the analysis
preacabed in [ 2629, Differeat cosmobeaical mesdels have
been illustrated and coastructed using a variety of
entropy gencralisations, including the holographic DE
modelz of Tsallis [30,31 |, Sharma—Mattal [32], and Benyi
[33]. According to [34-3%], many rescarchers have
recently comcentratedl on BHIDE oo range of cosmio-
logzecal scenarios as Renyi HDE shows hetter stability on
itg own in the non-interacting cosmes.

This paper imeestigates the anabesiv of time-vary-
ing deceleration parameter in hypersurface-homogemeous
space-time with RHDE under the framework of
SR pravity. Sechon 2 discusses the hypersurface-
hemmogeneons space-tme, abong with Fiedd equations in-
corporating pressureless dark matier, and 1he RHDE
model witl Gramta—CHiverog TR Cut-nff. In Section 3,
the  meiric potentials are deducted while taking inio
account the progortional refationship between the expan-
sion amd shear scalars. The kinematical and physical prop-
erties of the model are covered i Section 4. Losthy, the
conchusions and discussion are presented in Section 5,
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2. Metric and Field Equations :

For F{¥} pravity, its acton s presented by
8= (R+ L0, ()
where R denotes the general function of the Ricci

scalar B and L stands for the usoal matter Lagrangian.
The action (1 s varied with respect 1o the metric

£ e derive the associated Reld equations exprossed os

FIR)A, —%.I"tﬂ].el_, ~VUViF(R)+ g, V'V, FIR)

=T, +T ) A2

where F{R)=dl(R)/dR,¥p is the covariant

differentintion, T stunds for the standard matter encrgy
memenium fensor emanating from the Lagrangian

L oand T, stands for energy momentum tensor of

EHDE.

Several authors have studied hypersurface-
hamogenssus moedels witlh much imteresi, which is
exprossed as

e’ =—di? + A0 dx” + B

[ + 20Ky, A3)
where A and 5 are the scale factors =such that
they are functions of ¢ only and

Yir.K)y=smy,ysm by for £ =1,0,-1 respectively,

Kutore et al. [40] studied the hvpersurface-
homogeneoss space-time with anisotropee dark energy
{DE} in Brans-Dicke gravity. Verma ef al. [41] and
Katore and Shaikh [42] explored this space—time in Sace—
Ballester graviiy.

The scalar curvature F for the metric {3 s
ot to be

A LAB H B
=2 [ L Ezf (4

where “- 7 stands For the differentation with respect 1o
S time f

For pressuraless matter along with RHDE, the
CHErgy Momentum ensors are given by

_1P-'+Fl':"'” +-\.Earpr -':,j:l

where p_stands for the energy density of matier,

I, =p.um, i

poand p denste pressure and energy density of the
BHIDE respectively, ©, are components of the four-ve-
locity vector of FAuwd for which the relation
k" == hoids.

Lizing equations (2} and (5), the field equations
arg expressed as

A AR 8
Fl | e e
L RJ fIR) " s L8
'3 A B
i PR E“””“‘
"A B
o E]* =, A7)

4. .Bl 1 A B
F|:;+¢E]—EJ"IIRJ [j*EE]F PatPe (8

3. Solufion of the Field Equations
The seale Factor, which depends on time, 1= used
o define the deceleration parameter The particular Form
of the time-varying deceleration parameter that we have
examinedis given by
I*

] e
o T A9}

where denotes average seale factor and [0
i% 4 constant,

P o B O
Using the refation ¢ =—1 EL i Jand solving equistion
(41, we obtained
1
H=l+— A 10}

i
where unity 15 taken inbo consideration for the
integrating constant
And integrating the squationd 10} vields
alfy= (e -1 {11}

where & is the imlegration constani.

I
Using the relation -I-F[-I'}=F,wlr.:re = stands for

the redshift, we obamed

1 1
H:Fﬁ:IM[H{H:J’]_k? L12)

Lizing the relatson (12], the decelerntion parameter{9) m
termes of redshift (2] 15 expressed as

B
[+(l+"

The deceleration parameter 1= the mepsure of
how the expansion of the cosmos has changed over time.

glzy=—1+ A3
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It imstances when the universe is decelerated over time,
this pararmeter 15 posibve g > 0) and © 15 negative (g < 0}
during the accelerating expansion of the COSITIE,
The behaviowr of the deccleration parameter () against
rexlshift {2) 35 depicted in Fig. 1 which shows thar valee
of the deceleration parameter is negmative throwghout the
evolution of redabift (2} and i lies inthe range <l<g <0
which resemble with the current observational data indi-
cating the accelerating moudel,

-

:

ey rleraiing pararien g
i
-
£

&
£

Fiz. 1. The behaviour af deceleration paramcier (g)
ugminst redshift (z) for # =125,

Toe oblained the precise solutions 1o the fed
equations (6-{E], we now toke into consideration that
the expansion scalar 15 proportional to the shear scalar,

which is represented 4 = B® with wr = | 85 with as an

arhiteary constant. Using o = A8 = 7, we get
Ay =(1+3) = e

b

and Bizy=(1+z2) "™

Both the metric potentials 4 as well a5 # have
constant value #l = =0, This indikcates that there 15 no
initia] singukarity in cur meded and afterwards, # mereases
rapidly with the evolution of = that completely concurs
with the Big-Bang modd of the Universe,

We consider the result o« o o5 determined by
Kotub Uddin et al. [43], where is an arbitrary mmeger. By
taking j=-2, wegel F=ga™,with ¢, we get with as a
constant and using oguation (11}, it becomes

F=cl+z).

-.(15]

Li16)

4, Physical and Kinemafical properties :
Llsing equations 103-011 ), the Hubble purameter
{Hyin terms of the red shifi (=} can be expressed as

Hizh=1+(1+z¥F AT

The mean anisorogdc parameter is oblained as

W E[ 2m
TS (m+2)

u+{1+:1":] ALY

The anisotropic pararmeter { E8has constam value at - =0
and vanishes at - -5 - thereby satisfying the
isotropization of the Universe,
The RHDE density has the form
3
[ *'—~{1+nﬁﬂb".
F Bal’

wal 19

where o and &are constants as taken in [44].

Shekh and Ghaderd [43] discussed a hypersur-
face-homogensous space-time, incorparabing an imterast-
ing holegraphic dark energy (HDE) model with Hubble's
and Grinda-Olwveres [R cut-offs while Vinitha <t al
[46] wsed Renvi HDE to mvestigade it with the Hubble
horiron in the Suez-Ballester gravity os un 1K out-off,

Without collopsing into o black hobe, the RHDE

principle ought to be constroimed by Granda-Oliver
osinfrared cut-off scale £ ={'|r|H'" +v.H ]_‘ , where

v, and y, wre arbitrary constants. Applving this restric-
tion, the cqueation {19} of energy density for RHDE be-
COMNES

£ (BT S e I B g (RN RE |

m=
ia

|+nﬁ[f.r|+q|+;|']:—-.-;ru.—;"ﬂ—u+:;'H'] 420
Using the equations {14p-(13), theRices
scalar4 jeeduces 1o

R=H K{l+21™" + =(]+ 21+ (1 +2¥
1 / {me+ 27 F{ ]
| Am_ e
E=21 K(l+2)"™ + (L2 1+ (1421 )
[we+ 27

(18m{1 4014207 )= sbm + 2)) | 21

The seular function [ &) is found to be

F(Ry= Zifie, | 10P+35mP—18m 100+ Smf — 36m
(ma2)| (pe1)1ez)’ Bel

dim=ly

T + m'li'{':; “ + :}mi .tu]

The pressure (g ) of Benyd HDE is found to be
p, ==2e{l+2F {1+ (14 :r"}t!. k201 4 )
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.uu‘:'{]+ :| i

(Lot} (2o Bhe

_"'l'“'" + :].'n-m

(m+2)°
=S+ 21p) = Hor + 2)
cymfiil + 2"
AP+ INB+ D+ 27 L
{01+ PSP + 2}—3a}]]_
The energy density of matter (p_ pis oblained as

({102 )rim{re 4207

[{llru 1R +{1+(14+2)F)

. |-[.13 ]

e il + g

= (m+2)
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Wi obtain the graphical presentations of all these
parameters with evolution i the nad shift (z) for three
cases of & by taking the appropriate choice of varioes
constants mvoelved in i

EH

-1 ¥ 1 F ] &
rdaiedfi a1

Fig. 2 : The phot of RHDE (p, ) against redshifl =] for
3.y, =2and f=0.125,

d=2f=ly =

=1 L] ] 1 L} 4

rachbil i i
Fig. 3:The behaviour of Ea% parameter | jup against
redshifi (2] fur

d=2m= E,ﬁfl.'rl =E|-.'r|, =2 and f=0,125

=1 i i 1 3 i
ekl v

Fig. 4: The plot of pressure] g ) against redshift {2} for
d=2m=28=Ly, =3y, =2and f=10,125
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The plot of BHDE( g }against redshift {2} as
presentesd in the Fip. 2 show a clear rend of decrensing
behavior of the RHDE {p ) as our model progress

ipwards fulure, The behaviour of EoS parameter (o ) up
agninst redshift (z) 15 presented m the Fig. 3 and it varies
frowm e, < —1 for K =0, =1 Le. From phantom-dominated

regionamdil  varies from -l<w <0 for F-Die
quintessence region in the past and evenbually it tends to
a value close 10 -1 in the near future for all the three
cascs of indicating the A h model. Consogquently,
the current vialue of EoS parametes (m, }in our model
aligns closely with recent observational data. As depicted
in the Fig. 4, we observed that the pressure (@ ) 8
negative over the course of progression of redshift which
irmply the speeding up bebaviour of our model

5. Conclusions :

Thes work investigated the sdy of the F(R)
gravity within the framework of the Hyper surface-
hewmogeneous cosmological model sath Rema hdopraphus:
dark emergy (RHDEY. For the purpose of delermiming
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 o be
proporiional o the expansion scalae. At z =10}, both
metric potentials exhibit o constant value, sugpesting the
absenoe of an indtial singularity in our model. Subsequently,
they quickly grow with the evalution of = , which &
entirely consistent with the Big=Bang model of the
Cmiverse, As depicted m Fig. 1, negative value of decel-
eration purameter  mdicates the acceleruting midel,
Moreover, its vahee lies in the range —1 =g <0 which
resembbe with the current ohservational data,

Concerming 1o the parameter & thit appear in
the space-iime metnc, three physically feasible cosmo-
logicul cases are presented. The RHDE (p ) is invests-
gated by considering the Granda—OliverosIR cut-off and
it show a clear trend of decreasingbelavior with pas-
sage of redshifl wowards pegtive value as degacied in
Fig. 2. The behoviour of EoS parameter (e ) versus
redshift (=) as illustrated inthe Fig, 3 shoows that it varics
From phantom-demmated regon for K =0, =1 and from
quintessence region for § = )in the past which sub
sequently reach toa value close o — | in the near future
for all the three cases of K reflecting the A 0Ar model

As depicted in the Fig. 4, the pressure (@ ) s negative
throughout the passage of redshift (z)which adds

additional support that the cosmes. is expanding faster.
The resubtz obtaimed and the observd belaviour of our
maded e in agreement with the recent observations of
the cosmos.
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Dynamic Analysis of Renyi Holographic Dark Energy with Hubble’s IR
Cut-off

A.Y. Shaikh?* K.S. Wankhadeb?, A. P. Jenekar¢*
aDepartment of Mathematics, Indira Gandhi Kala Mahavidyalaya, Ralegaon-445402. (M.S.) India.
bDept of Mathematics, Y ashwantrao Chavan Arts and Sci M ahavidyalaya, Mangrul pir-444403. (M.S.) India.
‘Dept of Mathematics, Arts, Commerce and Science College, Maregaon-445303. (M.S.) India.
*Email: shaikh_2324ay@yahoo.com; *Email: wankhade.kishor @rediffmail.com;
“Corresponding Author Email: apjenekar@gmail.com

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 decel eration parameter into account. The Hubble horizon isused 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 cosmol ogical casesare 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 al the evidence, the DE issuein theoretical physicsremains unsolvable. Inan
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 f (R) theories represent the most

basic aterations to General Theory of Relativity (GTR). As a generalisation of Einstein's
relativity, Buchdahl [9] presented f (R) gravity in an effort to explain the universe's fast

expansion and the evolution of its structures. Numerous researchers have investigated f (R)

gravity in different cosmological scenarios [10-20]. Among the several modified theories of
gravity, f(R) gravity isdeemed 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 avariety of cosmological situations, as stated in [34-41].
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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. Thisis 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, itsaction is presented by

S=[J-g(f(R+L,)d*x (1)
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 g
expressed as

FRIR, —5 F(R)G,, ~V,V,F(R)+g

to derive the associated field equations

v

WSV F(R) =—(T,, +Tw), )

where F(R)=df (R)/dR, V, is the covariant differentiation, T, stands for the standard

matter energy momentum tensor emanating from the Lagrangian L, and T . stands for

energy momentum tensor of RHDE.
Severa authors have studied hypersurface-homogeneous models with much interest, which is
expressed as

d32=—dt2+A2(t)dx2+Bz(t)[dy2+22(y,K)dzz], 3)
where A and B are the scale factors such that they are functions of t only and
>(y.K)=siny,y,sinhy for K =1,0, -1 respectively.
Katore et a. [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 a. [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

A _AB B B K }

R=2| —+2—+2—+ “4)
A AB

—_ + —_
B B> B’
where ‘-’ stands for the differentiation with respect to cosmic time t.
For pressurel ess matter along with RHDE, the energy momentum tensors are given by

T, =P T =(p, + PIUUY, +0,,P,, (5)
where p, stands for the energy density of matter, p, and p, denote pressure and energy
density of the RHDE respectively, U, are components of the four-velocity vector of fluid for
which therelation g, u“u” =-1 holds.

Using equations (2) and (5), the field equations are expressed as

A _AB| 1 B. .
F| 2422 |- 2 f(R—2—F-F=-p,, 6
[A AB} > (R-2g B (©)
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B AB B* k| 1 A Bl. .o
Flo+ 22 v X 2 f(R-| 242 |F-E=—p, 7
{B AB B’ Bz} 2 (R (A BJ B Z
A _B| 1 A _B).
Fl=+2=|-Zf(R—-|=+2=|F=p_+p,. 8
{A B:| 2 R [A B) Pom ™ P ®

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 decel eration parameter that we have examined is given by

p

q=-1+ Q)
1+a”
where a denotes average scale factor and £ > 0 is a constant.
di1l
Using therelation q=-1+ E(ﬁj and solving equation (9), we obtained
H=1+ iﬁ (10)
a

where unity istaken into consideration for the integrating constant.
And integrating the equation (10) yields

a(t)= (e -1)” (11)

where 7 istheintegration constant.

Using therelation a(t):l—lz,where z stands for the redshift, we obtained
+

1 1
t(z)—E{Iog{h (1+ z)ﬁ}y} (12)

Using the relation (12), the decel eration parameter (9) in terms of redshift (z) isexpressed as

=—1+——— 13
@) " 1+(1+ 2)” (1)

The parameter that characterises how the universe's expansion has evolved is caled the

deceleration parameter. In instances when the universe is decel erated over time, this parameter
ispositive (q>0) and it is negative (q< 0) during the accelerating expansion of the cosmos.

The behaviour of the deceleration parameter (q) against redshift (z) isdepictedin Fig. 1 and
we observed that the value of the deceleration parameter lies in the range —1<q< 0 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 g =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 A= B
with | #1 as an arbitrary constant.

Using a® = AB* =V, we get
3l

A2)=(1+2z) +2 (14)

and B(2) = (1+ Z)_(ITSZ) (15)

Both the metric potentials A as well as B have constant value at z=0. This indicates that
thereisnoinitial singularity in our model and afterwards, it increases rapidly with the evolution
of z that completely concurswith the Big-Bang model of the Universe. Moreover, we consider

theresult F oc 2™ as determined by Kotub Uddin et a. [47], where m is an arbitrary integer.
By taking m=-2, weget F =ca?, with ¢, asaconstant and using equation (11), it becomes

F=c(1+ z)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

H(2) =1+(1+2)". (17)
The mean anisotropic parameter is obtained as
2
32| 2 B
A=— 1+(1+z . 18
A1) a

The anisotropic parameter (18) has constant value at z=0 and vanishes at Z— —1 thereby

satisfying the isotropization of the Universe.
The RHDE density has the form

2

3d _
p=g (L+zsL2) ", (19)

where d and J are constants as taken in [48].
Without collapsing into ablack hole, the RHDE principle ought to be constrained by aninfrared
cutoff scale L =1/ H. Applying thisrestriction, the energy density for RHDE becomes
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3d2(1+(1+2)”)
= (2] - (20)
8 (1+ s (1+ (1+ z)_ﬁ ) j
Using the equations (14)-(15), the Ricci scaar (4) reducesto

V27 (1+2) (1+ (1+2) )(18| (1+ (1+2)” ) —5b(I+ 2))}. (21)

The scalar function f (R) isfound to be

2
R=2| K(1+z)1+2 +

41+1) 6l+4
(R =KS (14 7 - 29 (10845 5-361)(1+ 212

(1+1) (1+2)°(B+2)

(22)

2 pc, 25+ 014
+———(108+51 4181 )(1+ z)" (+2).
The energy density of matter (p,,) isobtained as

ol (12" (142
m = 2B (12 5(40+(42 -4p(1-5)))+ 25212 (40(4+B)-8l(p-21))
A1+ ) 5 4 (23)
Kl e ()

2(1+1) 2(l +2) 87 ((1+ (1+ z)ﬂ)2 + 765 (1+ z)Aﬂj
The pressure (p,) of Renyi HDE isfound to be
clIK (1+2) 4(::;]

(l+ )
{(u (L+2)”) (18 (14 (2+2)")-5(2+1) ) -4+ 2)(1+(1+2) ") } (24)

p, =26 (1+ 2 (L4 (1+ 2) ") p 20(1 27 (14 (14 2) 7 ) (24 )+

ol (1 z) ()
(I1+ 2)

17 2(1+p3) ,
- (ﬁfll)ﬁ((;ﬂ))(l o [((23 +10),8+(1+ (1+2) )(1+ B)(58(2+1)-36l ))}

Using barotropic equation of state, p, = w, p, , the EoS parameter (w,) turnsout to be

= 876, (1+ 2)2 | 1+ (1+ z)b “ o
3d2(1+(1+ z)b) (( ) )

) Iﬂ(l+(1+ z)_ﬁ )72
(B+1)(B+2)(1+2)
X +2(2+,B)—2ﬂ(1+(1+ z)_ﬂ)fl+

((10+ 23) p+(1+(1+2) ") (1+ ) (2+1)55 360 )) 03)

w2 )
|

(2417 (4(2+')—(l+(1+ Z)”)_l(lﬂ 1+(1+ Z)ﬂ)—5(2+|)ﬂ))

—
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Fig. 2. The plot of RHDE (p,) against redshift (z) for d =2, 6 =-1 and S =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 (p,) against redshift(z) as presented in the Fig. 2 show a clear trend of

increasing behavior of the RHDE (p,) with passage of redshift. The behaviour of EoS
parameter (w,) up against redshift (z) is presented inthe Fig. 3 and it variesfrom o, <-11.e.

from phantom-dominated region in the past whereas it tends to avalue close to -1 in the near
future indicating the ACDM model. Consequently, the current value of EoS parameter (w,) 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 concurs with the investigations of Samanta[49].
5. Conclusions
In this paper, we explored the analysis of Hypersurface-homogeneous cosmologica 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 z=0 which indicates that

thereisnoinitial 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<q<0 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 (p,) isinvestigated by considering the Hubble

horizon as an infrared (IR) cutoff and it show aclear trend of increasing behavior with passage
of redshift as depicted in Fig. 2. The behaviour of EoS parameter (w,) versus redshift(z) as

depicted in the Fig. 3 shows that it varies from phantom-dominated region in the past whereas
it tends to avalue close to —1 in the near future indicating the ACDM model. As depicted in

the Fig. 4, the pressure(p,) 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 f(R,T)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 vsz.

Keywords. Kasner metric, f (R T)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 theend. The
guestion 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 isto substitute any function f(R) for the Ricci scalar R.
Thisis 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 a. [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 aresult, 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 cosmol ogical issues because of the crucia 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 itsusefulnessfor specific investigations of basic particles have madeit 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 severa yearsprior. The
dynamic form of the synchronous Bianchi | metric has virtually replaced the one in which
Kasner first described it. The space-time is invariant under a three-dimensional Abelian
trandlation group, and the Kasner solution generally gives an anisotropic metric in which the
space directions are Killing trandations. The Kasner metric is a one-parameter family of
solutions for afour-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 egquals one defines the values of the parameters on the real number line.
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TheHolographic Dark Energy (HDE) provides ahelpful paradigm. Such amethod, which starts
from the hol ographic principle with Bekenstein-Hawking (BH) entropy and the Hubbl e horizon
as its IR cutoff, offers a precise quantitative analysis of DE in its original formulation.
However, severa hesitant modifications to this model have been inspired by its difficultiesin
explaining the history of aflat 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 |ead to afinite volume but with infinite (or finite)
area, which is given by

2+V

S {A] : where A represents standard horizon areaand A, isthe Planck area. The new

form of the exponent A was introduced by Barrow, which liesintherangeo < A <1. ForA =0
, the expression reduces to the standard Bekenstein-Hawking entropy. The standard

holographic dark energy is given by the inequality Og L* < 4 where L is the horizon length,
and imposing the inequaitiesSa Aa >, We consider here a modified form of density
introduced by Barrow to define the entropy caused by quantum-gravitational effects, which

yieldspy =C L*? The energy density of Barrow HDE is pz=CH o
In this paper, we consider the Bianchi-I Kasner type space-time in the presence of Barrow
Holographic Dark Energy in the context of f (R, T)theory of gravitation.

2. METRIC AND FIELD EQUATIONS

We consider an anisotropic [Bianchi type-1] metric in Kasner form as
ds? =dt® —t*™ dx?* —t*" dy* —t** dz?
1)
where [P, P, P;are three parameters satisfying P+ P, + P; =S, pl2 + p22 + p32 =6 .The
parameters [, Py, Pswill require to be constants and if at least two of the three are different,

the space is anisotropic.
Theactionof f (R, T) inthe presence of matter with Lagrangian is

1 4 4
Szﬁjf(R,T)ﬁd X+ [ L, d*x )

Thefield equations of f (R, T)gravity model discovered by Harko et . [13]:

f(RT) Rj —%(R,T) g+ (gij _Vivj) fo(RT) =87Z'Ti]- —f; (R,T)Tij — fR(R,T)®ij (©)]

Where,'risz\/:Q) L @ij :_2Ti]_ - PG, f.(RT)= o0f(RT) f(RT) = o f(RT) ,
J-gogi ™ oR oT

Asapopular choice, f(RT)=R+2f(T) (4

where the function f (T)depends only on the trace of the matter field. Using the above
eguation, the gravitational field equations reduce to:

G, =R, ~2Ra, =87T, +2f (T, +[2pf ' M+f(M] g, ©

where the prime indicates the differentiation with respect to the argument. We choose the
function of matter as: f(T) = uT, (6)
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where uis constant. The energy momentum tensor for matter (T”- )and BHDE (Barrow
Holographic dark energy (fj) isgiven by :

Tii:pmuiui and fij:(pB—i—pB)uiuj_gij Pz (7)
where pPs., P Pg are the energy densities of BHDE, dark matter and the BHDE pressure. It

satisfies the conditionuiuizl.ln co-ordinate system u'=u*=u’=0u"=1 we Oet,

T'=T,=T.=0, T/=p, , =T/ =T =—w, py , T, = ps .We have the following relation

T ==3wsp5 + Pyt Ps. 8)
In co-moving coordinate system, from equations (1)-(8), it iseasy to write down the expression
for the field equation:

[p.(5—1) — Kot =— (87 +31) @5 pg + 11 (0 + Pg) 9)
[P, (5—1) — Kot ?=— (87 +3u) w5 pg + 11 (@ + Ps) , (10)
[P (s—1)— K]t =— (87 +3u) @ pg + 1t (@, + ps) , (11)
[5 (0=t > (87 + 340) (P + o) + 2P 1~ 300, P ,

(12)

where, K, :% (s*—2s+0).

Using equations (9), (10) & (11) ,weget P, =P, =P, = pP* (say).
Hence equations (9)-(11) yield

[p’ (S—l)—KO]t72=—(87r+3,u) @y Pg + 1(Dy,+ Pg) (13)
The energy density of Barrow HDE is:
« \2-4
P :C(%J (14)
-
p§ LB

LA
=3
]
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Fig 1. Plot of energy density 0. 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 isobserved that the energy density is positive and is adecreasing function of redshift.
Also, when z = 0, the energy density of Universe is positive and increases with the escalation

in the value of z.
The EoS parameter, matter density and pressure are expressed as

e {”(‘9‘52)—(8n+3y)[p* (s—l)—ko]}t-z (15)
c(p ) (B +3m)? —p?] | 2
pmz{[p*(S—l)—ko]_ (87r+3ét)2 : [P (=D, (87r+32ﬂ) : (9_32)}t2—p5 (16)
U [B7+3u)" -] U [@r+3u)" -] 2
_ [1-167] Fre e a2 22 17
Ps {[1—(1—167;)2]{2(5 1) —(s°-2s+6)-(1-167) (0 s)}t (0-s)t°. (a7
0
-0.3
®p 1
-154
B ! ) 3 H ; 6 g

Fig 2. The behaviour of EoS Parameter @s, against redshiftz.

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 < ® < —1.26
(Planck+ WP+ Union 2.1), —0.89 < ® < —1.38 (Planck +WP+BAO), —0.983 < ® < —1.162
(WMAP+eCMB+BAO+HO0). Lastly, the behaviour of the developed model agrees well with

current SNe-la observational data.
We can test the stability of our BHDE model against perturbations by using the squared sound
d
speed V? ) , whichisgiven
dog
A

. (1+2)° 1 Do e N
Vo= C(2—A) P2 [(87 +3u) — 1] {u(@—s")— 167 —-6u)[p(s—1) —k,]} - (18)
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Fig. 3. The behaviour of squared sound speed VS2 as afunction of redshift zfor
distinct valuesof V .

The behaviour of sguared sound speed V§ given in Eq. (18) is plotted against redshift zshow
in Fig. 3. We observed that as z——1 i.e. in the future, stability of our BHDE models occurs
for A=5.0,0.5 (for large scale), whilefor A=4.0 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 f (R T) 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
valuesof A .
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ABSTRACT

In this paper, The Bianchi-I Kasner type metric with magnetized strange quark matter
(MSQM) distributionin f (R, T) theory of gravitation is considered, where R isthe Ricci scalar
and T the trace of matter source. For examination, one functional version of the function
f(R,T) isselected. 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 w = p/p < —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 aternative 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 thermodynamicsin f (R, T) gravity theory has been investigated by Sharif and Zubair [6].
However, it isimportant to investigate magnetic fields and quark gluon plasmato 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 structuresin the early cosmos. Thiswork 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 apre-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 amore anisotropic way. According to Palathansis et al. [9], the Kasner solutionis 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 solutionsin higher order theories[10].
In the f(T) cosmology, Skugoreva and Toporensky have studied the Kasner solution [11].
Additionally, Clifton and Barrow have studied theinitial singularity by using the Kasner metric
to find accurate cosmological solutionsin 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 devel oped 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). Yilmaz 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 a. [21]. The Kaluza-Klein universe model with SQM has been researched
by Namrataet a. [22] and S. D. Katore et a. [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 Bivuduttain
the context of the kink cosmological model and bimetric theory with plane symmetric metric
[25]. Based on observations of type la 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 (M SQM)
distribution in f(R, T) theory of gravitation is considered, where R is the Ricci scalar and T
the trace of matter source. Thisis 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 equationsof f( R, T) gravity

Theactionin f(R, T) gravity, is given by

s = ﬁff(R,T)\/—_gd‘*x + [ L /—g d*x
1)

here R isRicci scalar, T isthetrace of T;;, gisthedeterminant of g;; also f(R,T) isthe
arbitrary function of R and T. Also, L,, indicates Lagrangian and T;; is defined as

2 9(=glm)
Ty =~ 7% gy - @
The Lagrangian L,, is depends only on g;;and not on its derivatives and hence reduces to
20Lm,
Ti; = 9ijlm — 55 ©)

The f(R, T) gravity field equations are obtained by varying the action (1) with respect to the
metric tensor components g;;,
F(RTRy; =3 (R, T gy + (9,77 — ViV;) f(R,T) = 8Ty — fr (R, TIT;; -

HRDE, @
Af(RT) _f(RT)
R ’ fr= aT

where, V; isthe covariant derivative, fz =
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3. Space-time Metric and Solution to the Field equations
In this study we, consider the Kasner type Bianchi type-l space-timeis given by

ds? = dt? — t?P1dx? — t?P2dy? — t?P3dz? (5)

where p;, p,, ps; are three parameters satisfying p; + p, +ps = s; P12 +p2 +p32 =
The parameters p,, p,, 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

h2
Ty = (p+p +h)wuy + (7 - P) 9ij — hih; (6)
here p is the energy density, p is the pressure, h? represents the magnetic field and u; is the
four velocities. We can choose magnetic flux in the direction of x- axis satisfying u;h! = 0
[7,28].
The solutionsof f(R,T) gravity Harko et al. [4] represented three classes of (R, T) models
asfollows

R+ 2f(T)
f(R,T) = fi(R) + f>(T) (7)
fiR) + £(T)f3(R)
In order to anal yse the exact solutions of the Kasner universe, we consider themodel 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,
fM)y=uT,= f'(T)=p )
where u isaconstant and dash (') denotes differentiation with respect to the argument.
For this choice, the f (R, T) gravity field equation (4) becomes
Rij — %Rgij = (8w + 2p)T;j + 2pp + uT) gij ©)

Using co-moving coordinates, field equations of f(R,T) gravity for the given metric (5) are
obtained as

t™%[py(s = 1) = lo] = (u — 4m)h* — (8w + 3u)p + pp (10)

t™%[po(s — 1) = lo] = (4 +3w)h* — Br +3wp +pup  (11)

t™%[ps(s —1) = lo] = (4 +3w)h* — B +3wp +pup (12

t2 E (6 — sz)] = (12w + 5u)h? — up + (8w + 3p)p (13)
where, [, = %(52 —2s+0).
Using equation (10) and (12), we get p; = p5. For this value, the above system of Egs. (10)-
(13) reduces to the following equations:

t™%[pi(s — 1) = lo] = (u — 4m)h* — (8w + 3u)p + pp (14)
t™%[po(s — 1) = lo] = (4 +3p)h* — B +3wp +pup  (15)
¢ E 0 — s2)] = (127 + 5u)h? — up + (87 + 3u)p (16)

Using Egs. (14)-(16), we obtain the magnetic flux, pressure and rest density can be expressed
as

2 _ g2 [P2mp)(-1)
h* =t [ (8m+2u) I (17)

p = {#(92_52) + (8m + 3u) (pz(s -1) - @) + l1(p2 _ P1)(S _ 1))} =21, (18)
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oy (s2-2546) | (4m-p)(pa=p1)(s—1)
pi(s —1) 2 + (8m+24)
— _2 2_ -2,,—1
P, e | O=0) _ (8n +3u) (Pz(s—l)_—(s 2”9)) w19
S (P2 = p)(s = 1)
where, [, = CFH2TAT) oo 1 — (87 4 200) (8T + 44).

(8m+2u)
From the equation (17), it is clear that the magnetic flux h? vanishesfor p; = p,.
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Cosmic time (t)
Figure 1. Plot of Pressure (p) versus cosmic time (t).

The figure 1 and figure 2 give the graphica 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 (w) is obtained from barotropic equation of state, p = wp and it turns out to
have constant value. If w < —1 then we observe the phantom-dominated universe and the
quintessence dark era occurs for w < —1. Asdepicted in figure 3, it is interesting to observe
that the EoS parameter w liesnear to —1 thereby behaving like cosmological constant, thisis
mathematicaly equivalent to cosmological constant A which is a suitable candidate to

represent the behavior of DE in the derived model at |ate times.
0.030 ' C C o T '
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Figure 2. Plot of density (p) versus cosmic time (t).
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Figure 3. Plot of EoS parameter (w) verses cosmic time (t).

4. Conclusions

In this paper, we have investigated the Bianchi-1 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 themodel f(R,T) = R + 2f(T), with f(T) = uT andwe
obtain the rest density, pressure and magnetic flux. It isinteresting to see that the magnetic flux
vanishes for p; = p,. 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 w lies near to
—1 thereby behaving like cosmological constant A which is a suitable candidate to represent
the behavior of DE in the derived model at |ate times and provide a ssimple explanation for the

Universe to be expanding faster.

5. References
[1] M. Akbar, R.-G. Cai, Phys. Lett. B, 7-10, 635 (2006).
[2] C. Brans, R.H. Dicke, Phys. Rev. 124, 925-935 (1961).
[3] Bengochea, G. R., & Ferraro, R. Phys. Rev. D., 79(12), 124019 (2009).

[4  T.Harko, F.SN. Lobo, S. Nojiri, S.D. Odintsov, Phys. Rev. D 84 (2), 024020 (2011).

[5]  M.J S Houndjo, Int. J. Mod. Phys. D, 21(1), 1250003, (2012).

[6] M. Sharif, M. Zubair, J. of Cosmology and Astroparticle Phys., 03, 028 (2012).

[7] C. Aktas, |. Yilmaz, Gen. Relativ. Gravit., 43, 1577 (2011).
[8] Cataldo, M. and Campo, S. del, Revist. Mex. Fisical, (2002).

[9] Paliathanasis, A., Said, J. L. and Barrow, J. D., Phys. Rev. D., 97, 044008 (2018).

[10] Clifton, T.: arXiv:gr-qc/0607096v2, (2006).

[17] Skugoreva, M. A. and Toporensky, A. V.: arXiv:1711.07069v4, (2018).
[12] Clifton, T. and Barrow, J. D.: arXiv:gr-qc/0601118v1, (2006).

[13]  Gao, C. and Shen, Y.: arXiv:1602.08764v6, (2016).

[14]  Pdliathanasis, A.: arXiv:1512.03239v2, (2016).

[15] Camanho, X. O., Dadhich, N. and Molin, A.: arXiv:1604.01054v1, (2016).
[16] I Yilmaz, H. Baysal, C. Akta s., Gen. Relativ. Gravit, 2313-2328, 44 (2012).

[17] I. Yilmaz, C. Aktas, Chin. J. Astron. Astrophys. 7 (6), 757 (2007).
[18] 1. Yilmaz, Gen. Relativ. Gravit., 1397-1406, 38 (9) (2006).
[19] I Yilmaz, H. Baysal, Int. J. Mod. Phys. D, 697—705,14 (2005).

[20] H. Gholizade, A. Altaibayeva, R. Myrzakulov, Int. J. Theor. Phys., 54 (6) (2015).

[21] K.S. Adhav, A.S. Bansod, S.L. Munde, Open Phys. 13, 10 (2015).

[22]  N.Jin, S.S. Bhoga, G.S. Khadekar, Gen. Relativ. Gravit, 90-96, 69 (2014).

[23] S.D. Katore, Int. J. Theor. Phys. 83-89, 51 (2012).

[24]  G.S. Khadekar, R. Shelote, Int. J. Theor. Phys, 14421447, 51 (2012).
[25] P.K. Sahoo, B. Mishra, J. Theor. Appl. Phys. 62, 7 (2013).

[26] P.K. Sahoo et al. arXiv:1707.00979v2 [gr-qc] 2017

[27] C. Aktas, S. Aygun, Chinese Journal of Physics, 55, 71 (2017).

[28] JD.Barrow, R. Maartens, C.G. Tsagas, Phys. Rep. 131-171, 449 (2007).

[29] C.G. Tsagas, J.D. Barrow, Classical Quantum Gravity 14 (1997)

[30] S. D. Katore, S. P. Hatkar, and D. P. Tadas, Astrophysics, Vol. 66, No. 1, (2023).

[31]  A.Y. Shakh, K. SWankhade, Found Phys 51, 58 (2021).
[32] S. P. Hatkar, S. V. Gore and S. D. Katore, Serb. Astron. J., 197 (2018).

154



Several decades ago, the fields of astronomy and particle physics began to
combine, forming the shared discipline of cosmology. The general
populace has consistently shown greater fascination with the observable
entities of astronomy rather than imperceptible atoms, and most likely
encountered the field of cosmology for the first time through Steven
Weinberg's renowned publication, "The First Three Minutes." While there is
already a wide selection of popular monographs on cosmology, there is a
lack of beginning textbooks specifically designed for university
undergraduate level. Introductory works on relativity or astronomy have
chapters on cosmology, although these chapters provide just a partial
coverage of the subject. Undoubtedly, there are already excellent
publications available on the subject of cosmology. The reader will indeed
discover several references to such publications, which have proven to be
an essential source of information for me. Cosmology, being expressly
cross-disciplinary, does not hold a significant role in either physics or
astronomy courses. Specifically, this text does not presume any prior
understanding of general relativity.
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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 isused as a core material in awide
range of important applications, including optoel ectronics, 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 SnO: 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 SnO> research
for photovoltaic and gas sensor applications. The data obtained will indicate the possibility of
designing physical, chemical, magnetic, and optical characteristics of SnO- for sensing and
photovoltaic applications.

Keywords:. Tin oxide, Photovoltaic, Thin film, Gas sensors.

1. Introduction

Material science is the systematic investigation of any materia to determine its varied
characteristics and qualities. It covers a wide variety of applications, from manufacturing
nanoscal e 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 technol ogies and advanced materials. Nanotechnol ogy
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
materias. Thisis 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 e ectronic, optoelectronic, and
magnetic devices.

ZnO, TiO, and SnO; are the most studied metal oxides due to their unique global uses. Tin
oxideisthe best option for photovoltaic investigations since it is plentiful, affordable, and non-
toxic. The primary goa of this research is to learn more about the functioning of SnO; 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, TiO. and SnO:
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
optoel ectronics 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 €V) and
strong excitation binding energy (130 MeV). It is the only group-1V oxide that exhibits
transparent properties and excellent conductivity in the visible range of (300-800 nm). Bulk
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SnO:> is unable to achieve effective UV emission because of the dipole-forbidden rule.
Structural morphology, tetragonal structure of pure and SnO: thin films doped with TM of
materia 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. Thisisa
prominent method in the semiconductor industry for producing high-quality, high-
performance semiconductors [4]. There are numerous CV D 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 PACV D (Photo-assisted chemical
vapor deposition).

3.1.2 Atomic layer deposition (ALD)

Theatomic layer deposition processisaso known asvapor phase deposition. In thisapproach,
the reactions between gaseous precursors and substrate occur one at atime. This process uses
two or more gaseous precursors to produce a thin coating of the appropriate thickness. ALD
isastep-by-step method in which precursors react exclusively with the available substrate and
no further reactions occur after the surface is saturated. As aresult, it is aslower process, but
it alows 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
convertsfrom aliquid 'sol' to asolid '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 athin film for practical applications.

Fig. 1 — 3D AFM images of (a) pure SnO. and (b) doped Sno.0ssMNo.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 processis Nobel gas Argon. Normally,
Nobel gasis less reactive, thusit acts neutrally during any chemical reaction in the chamber,
making it aquick 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 isheated in avacuum 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 athin layer. Spray
pyrolysis is the chemical dissociation or evaporation of droplets containing a solute of the
desired nanomaterial [8]. As aresult, 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 materia 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 a.[10] successfully used solution-processed SnO, nanocrystals to build
an effective ETL for inverted thin film photovoltaic solar cells.

Table 1 — A glance of various prepar ation methods of thin film deposition of SnO2
material.

Thin Films Deposition Techniques
Chemical Process (Non-equilibrium Physical Process (Equilibrium
reaction) I reaction)
Plating Sol Gel CVvD Evaporation Sputtering
Electroplating Dipping | MOCVD| lon Plating RF
Electrolysis Spraying | PECVD | MBE DC
Flame Hydrolysis deposition| Spin ALD Laser ablation & Electron| Magnetron
(FHD) Coating Beam

They proposed that due to several unique features, SnO> is more suitable than ZnO and TiO».
In their article, Dong et a. [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
thefilmsusing SEM, J-V curves, PL, XRD, and IPCE. Intheir article, Roose et d. [12] detailed
the UV instability of a perovskite solar cell employing my TiO.. They came to the conclusion
that employing athin coating of m- SnO> may solvethisinstability. Intheir trias, they reached
a high efficiency of around 16.4%. The solar cell is made from Ga doped SnO; film. The
authors reported an approximate PCE of up to 23% for perovskite solar cells using the spin
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coating and single gel procedures for deposition of SnO; thin films and examination of their
characteristics by comparing thermally annealed SnO, TF (T-SnO) and P- SnO 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. Materia
selection has a significant impact on gas sensor performance.

Beniwal A et a. [15] explored a SnO. sensor for detecting low-concentration ammonia at
ambient temperature. They synthesized SnO: 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 a. [16]
proposed that doping Zn improves the gas sensing characteristics of SnO, such as surface
shape, crystallinity, crystal size, and so on. They found that SnO> has higher sensitivity for
O2 gas sensing than pure and Zn doped SnO>. Khuspe G D et a. [17] found in their
investigation that SnO. ismore sensitive and stable to NO» 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
SnO» gas sensors recovered and responded more quickly than specific Zn or Ni doped SnO>
nanomaterials did. They conducted severa studies on the concentration of harmful CO gas
and discovered improved sensitivity and stability.

6. Resultsand Discussion

The authors of the current study looked into recent improvements in tin oxide. A study on
alternate methods for producing SnO- thin filmsin pure, composite, and doped with transition
metalsto exhibit structural and electrical properties has been presented. This article describes
many methods of synthesizing SnO- films to highlight their merits and drawbacks, as well as
numerous advances and their different effects and potentia 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 SnO: 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 SnO: thin film, Mg doped SnO: thin film, and Ga doped SnO>
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 SnO>-TiO. acquired the greatest
PCEA4O0 of all the studies, 21.10%. Comparably, pure SnO> thin films made using the Sol-gel
process respond to ammonia (NHz) gaswith a28% reaction and NO> gas with a19% response
[15, 17]. The authors have reported an enhanced high response and sensitivity of 37.6% for
the monitoring of Oz gas by doping of Znin SnO: 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 SnO: thin films using the Sol gel technique still has a lot of untapped
potential. It is worth noting that, among the aternative 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 SnO- thin films by sol gel alows for essential characterizations such as XPS
and VBS studies on SnO, 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 AICI2 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 alinear 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-AICl,, 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 continuoudly circulating, scheduled
to be compared to predetermined points. Electric resistance heaters, which regulate temperature by
turning on and off, produce heat. Thereisarefrigeration 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 isto 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 anayses of MgO nanoparticles, itsimpact on the nanocrystalline size structure
isalso 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, amesh 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 gapsin
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 dlides as the substrate and a paste made of nanomateriasin place of ink. Thus,
instead of using the glass dide 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 celluloseto
build a paste out of it. Drop by drop, liquid binder is added to a well-ground mixture of nanomateria
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 sides) using a squeegee. First, we let these thick
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sheets of magnesium oxide nanoparticlesdry in the air whilethey are being made. After that, they spend
an hour in avacuum oven set at 80°C. After that, we heated these thick sheets for three hours at 250°C
in amuffle 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 (AICI2). The substance
is frequently mentioned as a Lewis acid. Aluminum chloride has been utilized in the dipping
process by us. We produced an AICI2 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
onethick 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. Asageneral rule, maintain a
relative humidity of about 50% RH at atypical 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. RESULTSAND DISCUSSION:
3.1 Hydteresis:

Hysteresis isthe 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 samplesM-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 400C and 700 C.

Temp. 40 °C Temp. 45°C
8.00E+09 RES INCR 1.00E+10 REC INCR
6.00E+09 RES DECR 8.00E+09 REC DECR
5.00E+09
4.00E+09
4.00E+09
2.00E+09
2.00E+09
PO 40 45 50 55 60 65 70 75 80 0.00E+00
40 45 50 55 60 65 70 75 80
0,
%RH i
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£ 6.00E+09 3.00E+09
©
%)
2 4.00E+09 2.00E+09
r
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0.00E+00 0.00E+00
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6E+09 ——REC INCR 1.00E+10 o RECINCR
5E+09 REC DECR 3.00E409 —@— REC DECR
AE+09 )
. 6.00E+09
3E+09 )
! 4.00E+09
2E+09 !
1E+09 2.00E+09
0 0.00E+00
40 45 50 55 60 65 70 75 80 40 45 50 55 60 65 70 75 80
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4E+09
3E+09
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0
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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 asample, MgO nanomateria film M-1, M-2, and M-3, dipped in auminum 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 afairly substantial anount between 1010
and 108Q.m. With the exception of sample M-1 (1 minute), the resistance value changes from
109 to 107Q.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 | Material
x10%m

1 M-0 26 Pure MgO

2. M-1 20 MgO +Dipped with AICl for 1 minutes dipping and after firing
these dides for 1 hour at 250°C.

3. M-2 21 MgO +Dipped with AICl for 2 minutes dipping and after firing
these dides for 1 hour at 250°C.

4. | M-3 22 MgO +Dipped with AICl for 3 minutes dipping and after firing
these dlides 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 exhibitsasimilar drop in resistance as the percentage RH increases,
suggesting that conduction happens at the grain surface as aresult of the release of electrons from the
water molecule. Asaresult, the sample clearly demonstrates a shift in resistance between valuesin the
humidity range of 40% to 80% RH. [21-28]
3.2 DC Conductivity
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Fig. 1.2.e. (M-3) Sample
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Fig. 1.2 Variation (a-d) Lne Vs RH at different constant temper ature (40°C to 80°C)

The Lne 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 400C for all sample series.[28-29]
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3.2 XRD OF MAGNESIUM OXIDE
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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 26 =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 dlightly 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=09ABCosH.....(1)
Where D is the average crystalline size, A is the X-ray wavelength, {3 is the Full Width at Half Maximum,
and 0 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, itisvisible at 33 nm.[30]

3.3 SEM PICTURES:

{a) Under | pm and { 10,00 KX) magnification (b) Under 200 nen and (50.00 KX) magnification

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 aso 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 allowsfor 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 val ue 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 nanoparticlesin a variety of sectors such as biomedicine, cosmetics, e ectronics, 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"” wasfirst 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 alowed 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 remarkabl e 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 crucia for the
fabrication of nanodevices.

5. Nobél Prizein 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 nanotechnol ogy.
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6. Bottom-Up Approaches (1990s-2000s):

Scientistsincreasingly 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-Pr esent):

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. Advancementsin Nanomedicine (2000s-Pr esent):

Nanotechnol ogy has made significant contributions to medicine, with developmentsin 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 breakthroughsin thefield.

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 nanoscal e 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 anew eraof nanomaterials with distinct features, earning them
the Nobel Prize in Chemistry in 1996. [5]

3. Carbon Nanotubes (1991):

Sumio lijimas 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 akind of carbon. Graphene is a two-dimensional planar hexagona honeycomb
lattice network of carbon atoms. A graphene sheet typically has athickness 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 afew 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 (SWNTSs), 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 unigue 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 s 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, Fe2Os, and CozO0a4. Furthermore, mixed metal
oxides have gotten alot 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 catal ysts. Because of the large surface areato volumeratio, 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. TiO> and ZnO are often used
because of their photolytic properties. Other fascinating metal-oxide NPs include CeO2, CrOa,
MoO3, Bi20O3, and LiCoO2. CeO: is increasingly being employed as a combustion catalyst in
diesel fuelsto improve emission quality. Under biological conditions, iron oxide NPs (I0-NPs)
must be highly crystalline, monodisperse, and water-soluble, with high magnetization values,
reproducible quality, and acceptable biocompatibility. The two forms of superparamagnetic
| ONP-based nanoparticles are superparamagnetic iron-oxide (SPIO) nanoparticleswith amean
crystal size of 50-100 nm and ultra-small superparamagnetic iron-oxide (USPIO) nanoparticles
with asize 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 hafway 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 aresult, they play an important role in photocatal ysis, photo optics, and el ectronic devices.
Severa 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 NPsthat arereferred to in theliterature 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 awide range of applicationsin the
literature. Lipid nanotechnology isasubfield 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 acommon form of nanomaterial that has contributed
in the growth of nanotechnology. Scientists interested in such approaches have lately produced
their nanocomposites as aresult 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 biomolecul es, 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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Abstract

Polyvinyl alcohol doped with Ammonium nitrate and aluminum oxide (PVA+CH3;COONH,+Al,O3) synthesized
by solution casting method. The comparatively study of AC, DC conductivity of (PVA+CH3;COONH,+Al,O3) and
PVA+CH;COONH,+S0,) 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+CH3;COONH,+Al,Os, AC and DC Conductivity, dielectric constant

I ntroduction

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 awater-soluble synthetic polymer. It has the idealized formula [CH,CH
(OH)],. It is used as anemulsion polymerizationaid, as protective colloid, to make polyvinyl acetate
dispersons. Examples of ammonium salts are ammonium chloride, NH,Cl, ammonium nitrate , NH;NOs;,
and ammonium carbonate, (NH;),COs. The chemical compound formula of ammonium acetate is
[NH4CH5CO,]. It isawhite, 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 (Al,Os) and Silicon dioxide as Nandfillers.

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 70°C 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 alowed 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 PV A 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 dso 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.(b) XRD for PVA+AAC (80:20)

Fig.(a) XRD for pure PVA

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 20 range from 18-22° , which
matched well with (110) reflection dueto pure PV A reported in the Literature. According to literature, thereisa
correlation between the intensity of the peak and the degree of crystdlinity .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
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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.

e Arrhenius Plot (1000/T V/S LnX):
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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, ¢, d, e & f). It is seen that the
conductivity increases linearly with an increase of temperature for PVA: NH,COOCH; (80:20). This is
favorable to high conductivity of high temperature. The polymer complex PVA: NH,COOCHj; (80:20) exhibits
the highest ionic conductivity. The DC conductivity values follow the Arrhenius type thermally activated
process given by the following relation

6=60exp (-Eo/KT) Q)

Where o is the pre-exponential factor, E, is the activation energy and k is the Boltzmann constant.
The temperature dependence of ionic conductivity for the composition PVA : NH,COOCHj; (80 : 20) polymer
electrolyte, it has been observed that the proton conductivity of electrolyte increases with increasing in
temperature for al complexes. The linear variation of ionic conductivity with inverse of absolute temperature
reveals the Arrhenius type thermally activated process given by the relation

6T=c0e"5/KT) 2)

Where oyis the pre-exponential factor, E; 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
e Dielectric Constant V/S Frequency
' Pure PVA ; PVA+AAC (80:20) AL203 without Sonication
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From the above graphs fig 3.2.1 (a, b, ¢, 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, ¢, d, e f, g & h) represents frequency dependence of dielectric constant for room
temperature and 20 mol% of NH,COOCH; 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. Thisis 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 occursin composite polymer electrolyte.
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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 isincreases 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 Al,0; & SO,
there observed a gradua 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
digtinct 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. 6 (0) =64+ A @

o4 IS the frequency independent conductivity of the prepared polymer electrolyte. A is the temperature-
dependent dispersion parameter, and o is the power law exponent ( 0 <o <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-Cale plat. 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 AL,O; &
SiO, have been prepare by solution cast technique. The XRD spectrum confirms the amorphous nature of the
polymer electrolyte with the addition on NH,COOCH; salt of solid polymer electrolyte. The highest ionic
conductivity has been found to be PVA: NH,COOCHj; (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: NH,COOCH; and composite polymer electrolyte PVA: NH4,COOCHs.
Al,Osand PVA: NH4,COOCH; SiO, abeys the Arrhenius behavior. The temperature dependence conductivity
of PVA: NH,COOCH;. Al,O; (1.60 x 10™) is greater than electrolyte PVA: NH,COOCH;: SiO, . Frequency
dependence conductivity of proton conductor polymer electrolyte PVA: NH,COOCH;and composite polymer
electrolyte PVA: NH4,COOCH;. Al,O; and PVA: NH,COOCHS;. SO, 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: NH,COOCH; and composite polymer electrolyte
PVA: NH4,COOCH;. Al,Os5 has the highest dielectric constant indicating highest storage capacity.
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Water resources are natural resources of water
that are potentially useful for animals. Zooplankton holds
1 key position in the food web os it was dircetly related
1o the consumption af arganic enerry produced through
photosynthesis by pytoplanktonic and then by transform-
ing it 1o the higher tropica! levels of heterctrophs such as
ishy, In this investigation, samples were gathered using
lishing nets with the assistance of local fishermen, and
they were recopgnized wsing identilicntion keys Eleven
fish species from the area were identificd. cateporized
" jmto six orders and seven families. Family Cyvprinidac
species of the order Cypriniformes was the mest dermi-
nating order. Second dominating Order Siluriforms
family Siluridac have species cmpak pobda and Bagridae
lamily have speeies Mystivs carnsius. Anguillilfonmes
have family Angulidac hoving species Anguilla
‘engabensis. Order Anabantiformes have fumily chanaidag
have species chonastriata, Order Ostioglossifonms have
Family notopteridac have species netoplerus notoplenis
Order Pereuiformes forms have family ambassidac have
species Amhbasis ranpa. Plankton diversity and diversity
of fishesh are imporiant criteria for evaluating the
suitability of water for culture pragtices, Borgon Dam is
dl'i;mdc:i by both natural and gntheopopenic activilies,
which detgriorate their quality of dam waler, Duee to
increased human population. industrialization, use of
femilizers and man-made activity water is highly polluted
with different harmiul contaminants, |1 i necessary thal
(he quality of drinking water should be checked at regu-
lar time interval. Limnological parameter ind plankion
diversity are important enterion for determiaing the suil-
absility of witer for irvigation and drmking purpose. There-
fore, structure of different fish food oranisms a3sumes
grenter significance to fisheasies imanagemenl. An atternpt
was made 10 study the pliiothe paramelzrs of Borpaon
dam alone with their inspact o0 distribution and presence
of z00plankton. The total of 30 orzanism specics belong-
e 1o five groups of zooplankion viz F'ILﬂl:I:':[‘IiI. Rotifera,
Cladocera, Copepoda and Ostracoda were identified,

Keywards : Phytoplankton, Biodiversity, Borgaon Dam,
rnoplankton.

Introduction :

Water resources arc natural resources of water
that are potentially useful for humans,"! for cxample as
asource of drinking water supply or irrigmion water. 97%
of the water on Earth is salt water and only threc
percent is fresh water: slightly over two-thirds of this is
frozen in glaciers and polar ice caps.! The remaining
unfrozen freshwater is found mainly as groundwater, with
only & small fraction present above ground ar in the
4ir/ Natural sources of fresh water include surfuce
water, under river flow, groundwater and frozea water,
Artificial sources of fresh water can include treated
wastewarer (wastewater reuse) and desalinated seawa-
ter, Human uses of water resources include agnicultural,
industrial, household, recreational end environmental
activitics.

Water resources are under threat lrom water
scarcity, water pollution, water conflict and climate
chanpe. Fresh water is a rencwable resource, yet the
wiorld's supply of groundwater is steadily decreasing, with
depletion oceurring most prominently in Asia, South
Amcrica and North America, although it is still unclear
how mu¢h natoral renewal halpnces this usage, and
whetler gcosystems are threntened M

Rindiversity plays a central role in making life
sustainable on 1his planet for all organisms. The fate of
luman species is interlmked with futes of all crganisms
whether plant, animals or microbes living around us and
directly or indirectly affecting our lives. The simplest way
to understand this is to just remember the mode of
cnesgy translers, nutrient. oxygen and wafer eyeling
goingon. Qur plane is tightly linked by global communi-
cation systems, exchange of materials and their mainte-
nance where all of them are being interdependent. For
examphe our heahh depends upon the environment we
live in and food we eat. To protect our self we need 1o
protect our planet, the ecosystens and individual species
present arcund the globe. Biodiversity is crucial o the
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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
different 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 Samaijik 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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New Education Policy (NEP-2020) and Role of Academic Libraries

P, Virendrakomar L. Barde
[ibrarian,
Indiea Grandhi Kals Mabavidyvalava, Ralegaon, st Yavatmal
Email @ virendralbardeimgamal.com
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Abstract :

The Mational Education Policy {NEP) 2020 has
set out to revolutionize the education svstem in India by
prioritizing comprehensive and interdisciplinary educa-
tion, encouraging eritical thinking, and adopting a student-
centric approach. In light of this, academic libraries have
a vital part to play in advancing the objectives of the
MEP. This concise summary is based on an analvsis of
literature pertaining to the role of academic libraries in
supporting the MEP 2020, Academic libraries play a
significant rele in supporting the NEP 2020 by granfing
acoess to a wide range of high-guality resources, foster-
ing fifelong learming, facilitating research and innovation,
promating collaboration and networking, and enhancing
digital literacy skills. Additionally, academic libraries can
contribute 1o the NEPs aim of promoting multilingualism
by offering resources in varions languages. Academic
[ibraries hold a vital position in supporting the NEP 2020°s
vision of transforming the education system in India
Through the provision of different and high-gquality
resources, the creation of lifelong literacy, and the
improvement of the digital literncy skill, academic librar-
ies can coniribuie w the creation of student-centric and
comprehensive education,

Key Words : Digital Library, Resources, Edocation
system, MEP

Introduction :

The New Education Policy of Tndia, NEP= 2020,
was officially announced on 299 July 2020, with the goal
of revolutionizing the country s education system through
a series of reforms spanning from primary W higher
education. Dr, K. Kasturirangan, former chaimman of the
Indian Space Kesearch Orgamization (15RO led the
committes thet formulated the policy. In 2019 the draft
policy was presented for review and revision to the Min-
istry of Human Resource Development (MHRD) and
finalized the approval from the Central Government

MEP-2020 supersedes the Navonal Palicy on
Educotion of 1986, which was later smended in 1992, To

B6 | A Multidisciplinary Approach o Higher Education

meet the demands of the 215t century, this new policy s
designed to tackle the existing challenges in the educa-
tion svstem and adapt. Some impertant changes of NEP-
2020 include the restructuring of schood cducation into a
§+34+34+4 format, focus on multi-disciplinary and voca-
tonal education, increased Dnancial suppor Tor educa-
tion, the implementation of s common entrance exam for
universities, the integration of technology in leaming, and
promoticn of Indian languages. There have extensive dis-
cussions and debates in Indin, with various stakeholders
uttering both their support and apprehensions regarding

its provision.

NEF for Libraries :

WEP has formulated a pelicy for the promofion

ol national books, The initiafive aims to ensure that kearming

materials are available m any language and anywhere.

This indicates that the govemment will focus on promot-

ing the vse of ibearies and their resources, such as books,

e-joumals, and other reading materials, withoul any
barriers related to distance, language, or Infarmation

Communication Technology. The MEP-2020 emphasizes

several key points froam a library perspective;

. Development of audio books for differently-abled

individuals.

Cultivating a culivre of reading and writing

Ensuring availability and accessibility of reading

materials through [CT nationwide,

4, Tmprowving digital libraries and enhancing online
pocess o academic library materials,

5. Establishing Book Club/™DL Club facilitics to
encourage widespread reading.

&, Increasing the procurement of reading materials in
ihe Higher Education System.

T, Creating e-content in regional languxges to Support
Institutional! Academic Libraries,

%, Providing appropriate infrastructure for lifelong leam-
ing and adhult education, wtilizing 1C T-equipped library
SPACES.

%, Establishing sonable carcer pathways for libeary stafl
o ensure proper functioning

ek b



The Role of Academic Libranes in Acheeving the

Objectives of NEF-I%H) -

[rn rhee anc i emmend of The objectives onilined in
the MEFP -2000 aeademic likraries play 2 wiral rale,
Several wavs inwhich academie libraries can coniributs
I the Fullilacnt of MEP- 2020 objectives are as:

. Enabling asccess L Bigh-rpuality edoeal ol
resonrees o MLEF- 2020 plwces grean imsetance on
praading studkents with qualiey educalion, Acslamis
librarwes cax support thas obpeetive by pranting
access tr a diverss range rf educational resauraes,
such as broks, joureals, rescarch papers, and clec-
I FESINCER

¥ Promoting researeh ol dmmovation - SLEF-2020
i 1y fosler reseirch and mnovamen in the fiell ol
cducacion. Acadcric librarics can conribute (o this
vbjective by alTering resources and lavilities e
rescarchers and siudents, Addmionallys literics can
collalwitae wilbe et st ilutcns and areanizanions
W caccurie reseanch and inmation,

Y Cultivating digital likeracy 1 HEM-2024) acknowl-
cdges the importance of digital [Recy in today's
world dcademic libearies o cnppsoar this bgechne
b prowiding sccess roodieial nesorces and wools.
Furtnermore, libraries can offer raming ond ossis-
Lac: 1o stisdeniz and faculcy members to echanca
heiralivital lineracy zkills.

4. Supporting interd iscipdinary educaion @ ML
JIEM) eedopanires the signifncance of wneedisciphnan
cducation. Academe: lisrarwes can and m achi ing
thiz abjective by provading resoorces related to
various felds of siwly. Libraries can also organie2
interdiscipliaary events and dotivities 0o Facililas
collabaralion amieg different deparmenis omd
Faculties.

5. Emcouraging lifclong kearning : MEF 2020 high
liglns sl value i likelong lcaming, Acadamic librear-
s wunl cwnribute e this obigvtive By providing
resources 30d facalnies fow SO Sowcatisan amd
protssaonal dewelopiment. Librarics can 2080 orga-
nire wiorkshops and svents i preamode life Iy l=aming
apporimmtics. By actively Tulfiling these roles,
academic likbraries can effecnvely contribuce w the
realization ol MEP-2020 phpectives and Relicae Lhe
overall advancemeni of education in the countr.

Challenges of Academly Lilwarkes in Archiving:

Gonls of MEP- 20200 T'he ~amonal Educatan
Palcy ¢MEP=Z020) 05 3 coanpeghensive policy tha aims
19 revaluineze e [ndian education system. Acadeamic
Jbraries have acrucial role 10 play in achieving the woals
st b MEF- XX bt they ameonnicr varions abstae bes,
Some of ihese challenees nchide |

1. Funding : Academic libraries require sub=iantial
fumcling 2 acquine ard mambin resowrecs, upgrads
iechraligy, cand porowide <ervices Howeeet, they
aften strugele o secune adeywans fundds from their
insticutions ar the governmend,

1. Ddgiral Divide : MEP-2020 cmphasizes the siprifi-
cative ul” digital retourees, aod online Iearoing, Do
ot all suckenls bave aceess woihe inmsrmen and
digital devices, This digwal divide poses o challenge
for academie [ibrarics 23 they sieme 0 ensune o dal
acoess to their resnurces and services.

). Limited Fhysical Space @ Academic librancs often
fare consmaingg in verms of plical space o Unes
the irvolleemmne ol provade <y areas, This lioica-
tan presenls g challengs ae they must siriks a
balance beracen the space requircmcmls and the
demand e zervice.

4. Exolving Lser Meads @ MEF-20020 Tocuscs on
fostesimd crdical thimking, prehlame=salvig, and
commmunication skills. which necessitae g diverss
range of resources, and services. Academic libranies
misl adapt teethe changing needs of dweir uscrs and
preovvide the necgszary resnieces and @vices
guppor Ml dievelopme nrol these skills

5. Techmaolozy Indegeation : MEP-2020 gpvisions the
intepration of tochnelopy inall aspects of cdweation.
Avadennic Lilwaries need s incorpwale new ecl-
o IQgiss K smppoat wcachiv 2, lcarning. and issearch.
Hoevwgwer, thit radquires Seonificant mvest-ent and
wraininy, lor hibrary seaft,

6. Qutresch and Engagemmenmt @ Academic libranes
e (o aclie2y engage wilh the student and faculy
comnrmunily 190 ursderstaod their needs amwd prraniode
their reaomrees amd sorvices, However ouimeach ami
enpagement otforts demand substariial resources
and efforis, whach can be challonzme, for likeanes
willy linited staft and budget.

Conclusion ;

lovenhanmes wwaching. leacnimg ar rescarch the
MER 204y recngnizes  the significance off academic
librarics i providing aceess to digial resoutees such as
e=birk 5. Jouenals, and databages, I sivesses the value of
nreen Aceews 10 ressarch oulpois and arees acalemic
hbraries to advocats tor spen access puklishina and the
establishmcnt of instizateenal repocitanes. Besides the
HEP 2020 waderscores the vele of acadenne hilbarns: n
Fomtering imerdiseiphinaey ceasareh and eollalaoration
amonz Bacalry, saudems, and resezechers, The policy
prumoles e creauon o Spawes and anwenidies within
academic libraries i facilitale ool labaratinn experimen-
@i, sl nmosation. LGrmatgly, thee MEP 2020 a0 kaow )
edpesihe evaleimg role of academic [ikearies inthe digi-

A Mt dbs sy Apprasch o Heghar Educalion @ 97



1al era ard underscores (the imprmance of adopting iInno-
valive practices tx support icaching, lcarmng, and
ressatche I icdeniities swelennic libeeies an ko comntribies
Tars M egeearch andl ineovanon. cocomgnng ol labora-
fion with other inptiutions o proscds interdiseiplinone
reschtch and movation.

Biblicgraphy :

L=

-t

Vagdal T 5 130735, lungp e Hole of scademis
l1brares o the contoxn of nanonal educatm palwey
(MEF-2020). Retrieved Apcil 03, 2024, From
www.reararchaarc.ret/publivaction?
AVIEIARNG_The_mbe_nt_academse_libravies .
Candhi K (2022 how Uducation Podicy 2020 for
Aduli Educarien and Litlong Learang program,
Intc mational 1 Manag, 4.

bl imiony oo Hunmiam Resowree Dreve bopanen. (20200
Maviomal Educanion Policy 20200 Oovernmcn of

ot i

95 1A Mullkiiacgsinary Appeaath b Highe Edutaikon

India. Wips:Seweeeducationwovan siten aplnad  files
imhrdHiles™LEF_Fimal_Lnelish_ikpdi

Caveer [l 020200 e Naniona | Falneario Molicy
M2 PLE - METED . hopsShand careerindiagom’
nevsfnew-natianal-education-policy 2D
2 197 html

Jagram Ieehe 0 20240). Hindi-Highligdhs 10 Bew BEdue
canicen  Palicy  of India 20X hnps: &
WS, et jueshogen geneed | -k ledgerhighlighis-
clieee e an - e iy M0 200an- I d - 1259608 1966-2
balik, & (22 [ ). Matinmal Education Policy 220 and
[ts Comparative Analysis wth RTE. Amerkean Fe-
search Joaenal of Himwaninies and Sowial Xciences,
Tk LT hope A arge 10,2 16594 2378205 1,2 11
MADHLIEAR BAKLIEL 5 5 q2020) “ationnl
cducation pal iy ML X020 | litsand mizses. LI
htipscfidveon linea o gdfiep- 20 20-hits-andiminses.



sant Gudgn Baba Amrovati University
' Fur New Syllabus (under CBCS)

A Textbook of
B.Sc. Second year course in

B TANY

Anglusperm Systematics, Anatomy, Embrynlngy

Semester = 1l

ik Y

thors - Editors

=y

Dr. P Y. Anosane Dr P Y. Anasane
Mr. M. V. Wankhade Dr 888! Rokade

Dr. A. V. Rmurkur Missi J. P Merey
Mr. S. S. Gq\tmj!m R B
Dr. M. B. Bobade, o« W § ~




As Per Sant Gadge Bobo Amravati Universily
Mew Syllabus (under CBCS)

A Textbook of
B.5c. Second year course in

B&TANY

Angiosperm Systematics, Anatomy, Embryoclogy

Semester - |l
- AUTHORS -
Dr. B Y. Anasane Mr. M. V. Wankhade
Professor Assistant Professor
G. 5. Gawonde Mahavidyalaya, Indira Gandhi Kala Mahavidyalaya,
Umarkhed Ralegaon
Dr. A. V. Rajurkar Mr. S. S. Gawali
Assistant Profassor Assistant Professor
Lokmanya Tilok Mahavidyalaya Wani. Smt Sindhutai Jadhao Arf's and Science
Dist. Yavaimal Mahavidyalay Mehkar.

Dr. M. B. Bobade
Associate Professor
Mahatma Fule Arts,Comm & 5.C. Sdence
Mahavidyalay, Warud.

- EDITORS -
Dr. P Y. Anasane Dr. 5. 5. Rokade
Professor Assistant Professor
G. 5. Gowande Maohavidyalaya, Late Pundlikrae Gawali Arts &
Umarkhed Science Mohavidyalaya, Shirpur (Jain)

Miss. J. P Morey
Assistant Profassor
5.PM. Science & Gilanai Arls, CammerceCollege,
Ghatanji, Dist: Yavatmal



—

UNITI:

1.1

1.4

1.3

1.4
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INDEX
Angiosperms Systematics and Biodiversity
Phylogeny-Crigin and Evalution of Angiosperms,
(Pteridospermean and Bennititalean theory).
Taxonomic Hierarchy ~Concepl of taxa {family, genus, species);
Categories and taxonomic hierarchy; Species concept
(taxenomic, biclogical, evolutionary).
Botanical Nomenclature- Principles and rules of ICBN
{ranks and names; principle of priority, binomial system;
type method, author citation, valid-publication).
Biodiversity — Definition and types, concept,
significance and conservation,
« Exercise

Unit Il: Classification and Angiosperm Systematics

2.1
2.2

2.3

Types of classification- Artificial, Natural and Phylogenetic.
Bentham & Hooker's system of classification with

Merits and demerits,

Systematic study and economicimportance of the
following families: Dicotyledons (Polypetalae)

Malvaceae, Brassicaceae, Leguminosce and Apiaceae.

» Exercise

Unit Ili: Angiosperm Systematics

3.1

3.2
3.3

Systematic studies & economic importance of following
Families dicotyledons {Gamopetalae): Asteraceae,
Asclepiadaceae, Apocynaceae, Solanaceae,
Verbenaceoe, Lamiacece.

Dicotyledons (Monoclamydeae): Euphorbiacene.
Meonaocotyledons: Liliaceae, Poaceae.

+ Exercise

Unit y: Anatomy

4.1

4.2
4.3

Types of Tissues: Meristematic — Types of meristems
Permanent - Simple and complex.

Anatomy of Roet: Primary structure in Dicot and Menocot root
secondary growth in Dicot rool.

4.4 Characteristics of growth rings, Sapwood and heartwood.

« Exercise

11

16
20

25

26

33
51

55
79
82
92

97
115
121
125
129



Unit V: Anatomy
5.1 Anatomy of stem: Primary structure in monocot

and dicot stem, normal secondary growth in dicot stem.
5.2 Anatomyand Anomalies in structure in
Boerhhavia stem, Bignonia and Dracaena stem.
5.3 Leaf Anatomy: Internal structure in Nerium and Maize leaf.
« Exercise

Unit VI: Embryology

6.1 Microsporangium, microsporogenesis, development
of male gametophyte.

6.2 Megasporangium,types of ovules, megasporogenesis,
development of female gametop hyte (monosporic)-
Detail structure of Polygonum type of embryo sac.

6.3 Double fertilization and triple fusion.

6.4 Development of Dicot Embryo.

6.5 Endosperm types & significance.
* Exercise
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Climate Change and Impact on Agriciuliure
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Abstract ;

Climate change is one of the most significant
chillenges facing himan being in the 2151 century, which
impacts on various seetors, including agriculure. Rising
temperntures, decreases m ranfall, and o rise o weather
shows significant challenges to agriculiural productivity
mid Tood security, Growth in temperiture mfluence on
the crop phenology, growth, and development, leading to
changes in crop vields and distribution patterms. More-
over, changes in precipitation patiems, including alter-
ations i the timing and intensity of rinfall, alfect soil
moisture fevels, waler availability, and irmigstion require-
ments. Droughts, Noods, and heatwaves disrop agricul-
tural activitics, compromise soil fertility, and mcrease the
attack of pests and diseases, resull yield losses, This
abstract provides an overview of the complex relation-
ship between climate change and agriculture, highlight-
ing the diverse impacts on crop production and food
seurily, sugtpeding reguined adaptias ixchxhing mew ech-
nigques [or improvement of crop vield.

Kevwards ; Challenges, BEainfall, Floods, Agricaliural,
Yicid.

Introduction ;

“Climate change refers to long-term shifis in
temperatures and weather patterns.” Climate change is
one of the most worldwide concemns of the twenty-first
century, affecting many aspects of human such as
human existence, health, and the environment, including
agriculture. As the Eorth’s climate continues to undergo
rapid transformations dee 10 human-indouced activities.
such as industrialization, urbanization, deforesiation
modernisation, ete. The Climate change included higher
temperaiures, higher stmospheric CO2, comcentrations,
changes in precipitation. Climate change may have a
wide=ranging impact on agricolure, meioding crop
quality and quantity, growih rates, photosymtlesis and
trunspiration rales, moisture availability, and so on,
Climate change is directly impact on food production
across the world. So, in future sense and growing global

80 1 A Multidisciplinary Approach to Higher Education

populition need of food, We have 10 need 1o focused 10
resolve this issue or adapd new crops patterns, techniques
in arieulure sector for better vield.

Climate Change :

The climate is important for all life's including
lisivian being, The climnte inclided all fctars fike tesmi-
perature, Humidity, wind, etc. Due to human activitics
that increase greenhouse gas concentrations in the
atmosphere, These activities include deforestation,
urbsanisation, isdustrialization, burning fossil fuels, and
agricultural practices. Greenhouse gases such as carbon
dioside (CO2), and nitrows oxide (M0, methane (CH4)
trap heat in the Earth's atmosphere. leading to a warm-
ing effect kiown us the greenhouse effect. Which is
mostly responsible for global warming i.e. rise in carth
femperature which shows effects like melting ice caps
and ghaceers, and rising sea levels, droughts, floods, cie.
The Intergavernmental panel on climsie chamge (TROC)
has projected that the average global surface tempera-
mire increases by 1450 wo 5800 i 21% century with
sigmificant regional varations {IPCC, 20607,

Global Scemario of Climate Change ;

Source : [PCC, 2007,
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Chapter
9 UV- VISIBLE SPECTROSCOPY: BASIC CONCEPTS

"YOGESH 1. BIRADAR, 2BAJARANG R. BHOSALE &

SVITTHAL B. MAKANE

rDepartment of Chemistry, Indira Gandhi Kala Mahavidhyalaya,
Ralegaon, Dist. Yavatmal-445402(M.S), India.
2Department of Chemistry, Shri Vasantrao Naik Mahavidyalaya,
Dharni, Dist. Amravati- 444702(M.S), India.
sDepartment of Chemistry, C. B. Khedgi’s Basaveshwar College,
Akkalkot, Dist. Solapur- 423216(M.S), India.
*Corresponding Author: Y. I. Biradar, Email: biradaryogi2909@gmail.com

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 = hv), 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
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7.

transmitted. This is achieved through the use of spectroscopy techniques such as UV-
visible absorption.

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.

. What is Elastic Scattering and Reflection Spectroscopy? Basically, it's the process of either

reflecting or scattering radiations from a material.

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.

. 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.

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].

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.
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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 (A)
and the resulting plot between the absorbance and the wavelength (A). The significant
characteristics of UV /visible absorption spectra are the Amax, 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 (Amax). 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].
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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 o, i
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. o —> o* TRANSITION - In this type of transition, the excitation of electron presents in o
molecular orbital to corresponding o* antibonding molecular orbital takes place by
absorption of electromagnetic radiations in the UV range. Since energy difference
between o bonding molecular orbital and o* 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. 0 — o* 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 0 — o* transitions.

2. n — o* TRANSITION - In this transition, the excitation of electron presents in m
bonding molecular orbital to m* 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— o0* TRANSITION - In this type of transition, the excitation of electrons presents in
nonbonding molecular orbital (n) to o* antibonding molecular orbital take place by
absorption of electromagnetic radiations in the UV range. This type of transition
requires lesser energy as compared to 0 — o* 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 — o* TRANSITION - In this type of transition, the excitation of electron presents in
nonbonding molecular orbital (n) to m* 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.
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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
1+ is forbidden because the symmetry of n and m* 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 0 — o*. 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 i electrons which makes m — n* transition possible.
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These transitions are also of high energy and their position depends upon the nature of
substituent attached.

ALKYNES - Just like alkenes, alkynes also consist of 1 electrons which make m — m*
transition possible in them. In UV region Alkynes absorbs near about 175 nm.

CARBONYL COMPOUNDS - Carbonyl compounds consist of double bond between
carbon and oxygen, so they consist of unsaturation i.e. m electrons as well as
nonbonding pair of electrons and thus they can undergo both m - n* and n —» o*
transitions. However, n — o* transition is symmetry forbidden and thus of low intensity
and take place at 270 to 290 nm. The n — m* transitions are allowed and depending
upon the structure of molecule transition take place in the range of 180 to 190 nm.

ALCOHOLS, ETHERS, AMINES AND THIOLS - All these compounds consist of
nonbonding pair of electrons. In these cases, transitions of type n — o* 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 -CHs, -OH, -NH> 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.

BLUE SHIFT OR HYPSOCHROMIC SHIFT - Auxochrome may cause the absorption
maxima to change to a shorter wavelength (hypsochromic shift, or blue shift).

. 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.

. 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 m — n* 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 — o* 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].

Ethane Buladiene Heaxalriens
("ethylene") {"1,3 butadiena") {"1,3,5 hexatriena")
H H
L #
HinchH Hq.. J'H Hq,' E:E‘H
il H C=C, H L
H H :czc:r H :czc:’ H
H H H H
1 pi bond 2 conjugated pi bonds 3 conjugated pi bonds
hmax 174 nm hmay 217 nm hmaxy 258 nm
{UV) (UV) (UV)

Fewer conjugated n bonds —lower .., (l.e. towards the UY)
More conjugated = bonds  =Mvigher 7., (i.2. towards the visible)

Fig. 5: Effect of Conjugation on absorption maxima

Another example of effect of conjugation on absorption maxima is a, P-unsaturated
aldehydes. Normal isolated alkene absorbs near to 170 nm due to m to r* transitions, while
isolated carbonyl group absorb near to 290 nm due to n to n* transitions. Combination of
alkene and carbonyl group that gave a conjugated a, B-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 p-carotene (Fig. 7) which consists of eleven conjugated double bonds absorbs in a
visible region at 450 nm and thus appears orange in colour.
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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.

Electronic transitions can take place from o to 0* or i to * or n to * or n to 6* depending
upon the nature of molecule.

. Transition from o to o* requires a highest energy and take place at a shorter wavelength,

while synopsis transition from n to om* requires a least energy and hence take place at
longer wavelength.

The part of molecule or group of atoms which is responsible for absorption is called
chromophore.

. Electronic transitions can take place from o to 0* or i to * or n to r* or n to 0* depending

upon the nature of molecule.

The group attached to chromophore that can change the absorption characteristics of
chromophore is called auxochromes.

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.

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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