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a. Nesamony Memorial Christian College, Marthandam




NAAC V Cycle Self Study Report (SSR)

2. Research Collaboration - Doctoral Committee Member
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3. Research Collaboration - Doctoral Committee Member
b.  Nesamony Memorial Christian College , Marthandam

CENTRE FOR RESEARCH MANONMANIAM SUNDARANAR
UNIVERSITY TIRUNELVELI - 627 012 www.msuniv.acis

MINUTES OF THE FIRST DOCTORAL COMMITTEE MEETING
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4. Research Collaboration - Doctoral Committee Member
a. Nesamony Memorial Christian College , Marthandam
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5. Research Collaboration - Doctoral Committee Member
a. Nesamony Memorial Christian College , Marthandam
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6. Research Collaboration - Doctoral Committee Member
a. S. T. Hindu College, Nagercoil
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From _-
Dr.B.Uma Deyi (Supervisor), d
Associate Professor of Mathematics,

S.T.Hindu College. Nagercoil — 629002,

To
The Director.
Centre of Research.
Manonmaniam Sundarnar University,
Abishekapatti, Tirunelveli — 627012.
Through

The Principal
S.T.Hindu College.
Nagercoil — 629 002,

Respected Sir,

Sub: Minutes of Second Doctoral Committee meeting for
Reg No : 18223152092019 submission — Reg

Ref': 1. Letter from the Director, Centre for Research.
University, No. MSU/RES/RI/ July 2018 da

,,,,,

With reference to the above letter, the
conducted for Mrs. J.Anusha (Reg. No. 18223152092019
Nagercoil. Minutes of the meeting is submitted here with

Date: [Q-R - 4031

Place : Nagercoil

Dr \’ \3& CARAJAN,
M.Sea., M. P- il., M.Ed.. Ph.O.,

Asst. Profossor wf Matnaowatias,
Department of Mathematics, k
S.T. Hindu College, Nagercai'
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7. Research Collaboration - Doctoral Committee Member
a. Govindammal Aditanar Women’s College, Tiruchedur
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8. Research Collaboration - Doctoral Committee Member
a. Nesamony Memorial Christian College , Marthandam
b. Gobi Arts and Science College, Gobichettipalayam

MINUTES OF THE DOCTORAL COMMITTEE MEETING FOR CONFIRMATION
OF PROVISIONAL REGISTRATION

The Doctoral Committee Meeting of the Ph.D. Scholar, Mrs. BRINDHA DEVI.V. 1. Reg.No. 18213112092006
(Full- Time) was held on 31-03-2021 at 12.00 p.m in the Department of Mathematics, Nesamony Memorial Christian

College, Marthandam 629 165
. The following members were present
1. Dr. S. Kavitha (Supervisor & Convener)
2. Dr. D. Nidha (Joint Supervisor)
3. Dr. A. Vijayan (Member 1)
4. Dr. Angel Jebitha M. K (Member 2)

Mrs. BRINDHA DEVI V. 1. has successfully completed the following course works recommended by the
Doctoral Committee. She has obtained the following grades in the course works.

Grade /

N | Couse | Couse title Credits | Category | Grade!
| ACWMAO4 | Advanced Graph Theory 4 o*
2 |ACWMAO9 |Advanced Calculus 4 B
CGPA 8.00

COE signed result sheet of the course works should be duly attested by the Supervisor with seal.

The scholar had completed the first seminar presentation on 29-03-2021 to the faculty members and
research scholars. The attendees list is enclosed herewith, The committee also evaluated the research work
carried out by the scholar and satisfied with the performance of the scholar. Hence the Committee
recommends the confirmation of Provisional registration of the scholar in the Faculty of Mathematics and

permits the scholar to proceed with her research work.
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DEPARTMENT OF BOTANY

1. Research Collaboration - Doctoral Committee Member
a. S.T, Hindu College, Nagercoil

First Doctoral Committee - reg. » Wecx 8 e
Subramanian Harikrishnan <adanturhanfignal coms ® el Sl 0NN § &
10 e, minepabaear 083, parthipalaid, sasmac, e, e v
09,09.3010
From To
Dr. 5. Harikrishnan, The Director,
Supervisor & Convenr Ceatre for Research,
Assistant Professor of Boaay, ManoamaniamSundaranar Universiy,
T.D.M. NS College, Tirunelveli - 827013,
T Kalltkulam - 627 113 Tamilnadu, India.
Through
The Head, The Principal,
Department of Botanyand Research Centre, S.T Hindu College,
§.T. Hindu College, Nagereoil - 629002,
Nagercoil - 629 002,
Respected Sir / Mada,

Sub: Ph.D, First Doctoral Committee - reg

This s to inforen you my student
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DEPARTMENT OF ZOOLOGY
1. Research Collaboration — Doctoral Committee Member

a. Scott Christian College (Autonomous), Nagercoil

'} Y/aa SCOTT CHRISTIAN COLLEGE (AUTONOMOUS)L‘f""\T}

NAGERCOIL - 629 003, KANYAKUMARI DISTRICT, -
TAMILNADU, INDIA. A'!

Dr. R. Leena, M.Sc., M.Phil, PhD ~$—
Assistant Professor T

Department of Zoology and Rescarch Centre,

Date: 20/01/2021

To
Dr. Shyla Suganthi. A,
Assistant Professor of Zoology,
Holy Cross College (Autonomous),
Nagercoil.

Dear Madam,

Sub: Invite to attend Doctoral Committee Meeting- reg.

I invite you to the Doctoral Committee Meeting for Mrs. C. Angel Mary, full
time Research Scholar, Department of Zoology and Research Centre, Scott Christian
College (Autonomous), Nagercoil-3 which will be held on 22/01/2021 (Friday) at
02.00 pm in the Zoology Department Library. Kindly meet it convenient to attend

Bl

(Convener).

Or. R. LEENA, MSc.M2hi_php
Assistant Protessor ’

Dapt. of 2c0i0gy ana Research Centre

Scott Christian College (.
Nagemol-B?QOAO‘;”m,

Thank you

Phone No. (off) : 04652 - 231807; Fax: 04652 229800
Mob : +91-9442704679, E-mail: rleenarayahoo.co.in
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2. Research Collaboration - Doctoral Committee Member
a. Scott Christian College, Nagercoil

SCOTT CHRISTIAN COLLEGE (AUTONOMOUS) “{‘”‘,&,
NAGERCOIL - 629 903, KANYAKUMARI DISTRICT,
TAMILNADU, INDIA.

Wﬂ Dr. R. Leena, M Sc_ MM, PRD.
Aszistant Professor

Departmjes of Zoology and Resesrch Centre,

Date: 01/02/2021

To
Dr. Brisca Renuga. F,
Associate Professor of Zoology,
Holy Cross College (Autonomous),
Nagercoil

Dear Madam,

Sub: Invite to attend Doctoral Committee Meeting- reg

I invite you to the Docteral Committee Meeting for Ms. M. Asha Berlin, full
time Research Scholar, Department of Zoology and Research Centre, Scott Christian
College (Autonomous), Nagescoil-3 which will be held on 04/02/2021 (Thursday)
at 02.00 pm in the Zoology Department Library. Kindly make it convenient to attend

the meeting.
Thank you
e

(Convener).

Phane No, (off) : 04652 - 231807 Fax: (MaS2 - 220800
Mob 0 1919232704679, E-mail: rleenasialyahoocoin
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DEPARTMENT OF COMMERCE (S.F-1)

1. Research Collaboration - Doctoral Committee Member
a. St. Jerome’s College, Anandanadarkudy
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DEPARTMENT OF MATHEMATICS

1. Research Collaboration — Joint Author Publication
a. Department of Science and Research, University College of Engineering, Nagercoil

Avaiable onie & hupascik o
1 Math Coompee Sci 11 (2R21), No 2, 1723-1742

hips dol orgy 191 2391 9 Jrmew/ S352
BSN: 19753

THE EDGE GEODETIC VERTEX COVERING NUMBER OF A GRAFH

1 ANNE MARY LEFMA'", VM ARUL FLOWER MARY', P TTTUS?

! Departer ot of Mathematics, Hoty Cross Coliege (Astonomoes), Nage roodt, Affifiaied College of Mancamanam
Sunderzzar Unneraty, A beshekapats, Tirene e 11627012, Tamsizade India
Department of Scieace and Humasitses, Universty College of Engarenng Nagercoil, Assa Univensity:

Trunciveli Regooa, Teuncivels-627007, Tamiinadu, Iadia

Copymgie © 2021 3 safexfal Tha = ar opes acoox artcke datnbet! sact r S Cratve Comsroes Atsholan Liccese which poret

wnzicts sv, dotriwicon, 0d mprducton & avy ardesn, provided te oogiasl work @ property cited.

Abstract. For a coanccied graph (7 of ordera > 2 2wt § € V{G) = a3 edpe peoda & vemex cover of G if Sis both

an edpe peodetic sct and 2 werex covening set of G The mesamem cardinaity of 23 edge grodetic veries cover of

G s defimed as $e edpe pendesss veraex covering number of (7 aad is & noted by 2, (G). Azy edge peodetic veriex

coner of cardizality £ (G) 15 2 £1« - et of G Some peneral progertie s satisfied by edge peodetic weriex cover are

sdied. The edge geodetic verex covermg number of s wral clases of graphs 2re delermined. Coanected graphs

of osder ® withedge geodetic vertex cowering sumber 2 is desackerized. A few realizatos resulls are grwea for the

panmmeler #12(G).

Keywords: geodesic; edge peodeSic sel: veries covenizg sel: edge peodesc weriex cover; edge geodetic veriex

cowering mamber

2010 AMS Subject Classification: 05012

1. InTRODUCTION

By 2 graph & = (V,£). we mean a finite undirected coanecled graph without loops and mul-
tiple adges. The arder and size of G are denoked by n and m, respectively. For basic graph
T *Comesponding suthor

F-mail address annemany88ma@gmasl com

Receved December 28, 2020
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2. Research Collaboration — Joint Author Publication
a. Department of Science and Research, University College of Engineering, Nagercoil
b. S.T. Hindu College, Nagercoil

South East Aszian J. of Mathematics and Mathematical Sciences
Vol. 17, No. 1 (2021), pp. 285-296

ISSN (Online): 2582-0850
ISSN (Print): 0972-7752

THE CONNECTED GEODETIC VERTEX COVERING
NUMBER OF A GRAPH

V. M. Arul Flower Mary, J. Anne Mary Leema*, B. Uma Devi**
and P. Titus***
Department of Mathematics,
Holy Cross College { Autonomous), Nagercoil, Tamil Nadu - 629004, INDIA
E-mail : arulflowermaryfigmail.com
*Department of Mathematics,
Manonmaniam Sundaransr University,
Abishekapatti, Tirunelveli, Tamil Nadu - 627012, INDIA
E-mail : annemary88mafigmail com
**Department of Mathematics,
S. T. Hindu College, Nagercoil, Tamil Nadu - 620002, INDIA
E-mail : umasub19%68@gmail.com
***Department of Mathematics,
University College of Engineering, Nagercoil
Anna University, Tirunelvell Region,
Tirunelveli, Tamil Nadu - 627007, INDIA
E-mail : titusvinofyahoo.com

(Received: Mar. 18, 2020 Accepted: Jan. 02, 2021 Published: Apr. 30. 2081)

Abstract: For a connected graph G of order n > 2, aset § C V(G) is & geodetic
verier cover of G if § is both a geodetic set and a vertex cover of G. The minimum
cardinality of a geodetic vertex cover of G is defined as the geadetic verter covering
number of G and is denoted by g,(¢7). Any geodetic vertex cover of cardinality
8,(G) 15 & g,— set of G. A connected geodefic verter cover of G is a geodetic vertex
cover § such that the subgraph G|S| induced by S is connected. The minirmum
cardinality of a connected geodetic vertex cover of G is the connected geodetic verter
covering number of G and is denoted by g,.(G). A connected geodetic vertex cover
of cardinality g,.(() is called a g, - set of G. Some general properties satisfied
by connected geodetic vertex covering sets are studied. The connected geodetic
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3. Research Collaboration — Joint Author Publication

a. Department of Mathematics, Sree Ayyappa College for Women, Chunkankadai

ISSN 0975-34817 Crozs. Res.: June 2020 Vol. 11 No.1

Stolarzky-3 Mean Cordial Labeling of Some AMore Graphs

'S. Kavitha and °S. S. Sandhya
'Department of Mathaosatics, Holy Cross College (Automomsons), Nagercoil
‘Deoparamant of Mathematics, Sres Ayyappa Collegs for Women, Chunkankadai.
ABSTRACT
et G = (V. F) be o Simple prapk and let f be o fonction from Vi o {0 1,2} For each edpe av aign the
latel flo mer b ‘F"""W”"’" . Js called & Solersiy-3 Mesn Cordal Labeling of G W, (0 =V, ()] 1

and [ () ~ /(D] S 1, i G € {0,1.2) where Vy(x) and #/{x) demote tiw rmmber of vertioes and edges kabeled with x
(e=1. respactively. A groph & called Siciarsky-3 Mean Cordial i it adwatr @ Stolarsiy-3 Masn Cordal Labeling In
thes poper we imvestiguie Soiarsy3 Mem cordel labrig bhovior of Ladir, Flag greph, Middie groph . Totsl
graph PyOK. 5 PO, x and F 0Ky graphe.

Enywerds: Lodder, Flag graphk Middie graph, Total praph, Stolandy-3 Mean propk, Sidlamia-3 Mear Cordal graph.
1. Introduction

The grapk G = (V.E) considared bere will be Sxite, simple and wmxdirected Wo follow
Gallian[1] for all detailed survey of graph hibeling and we refer Harary{2] for all other standard
Weo wall give the folloming defimitions and other mformation’s which are helpfil for our
present mvestigation
Definition 1.1: A walk @ which u, u,, ..., u, 2r¢ distne? is called 2 path. A path om » vertices is
demoted by F,.

Defizition 1.2: A closed path is called 2 cycle. A cycle om o vertices is demoted by Cn.

Defimition 1.3: The Ladder zraph L, (2> 2) is the product graph P, x F, which comtains 2n vertices
axzd 3n-2 edges.

Definition 1 4: The Flag graph Fl, is obtaned by joining ome vartex of C, to an extra verex is
calied the root.

Defizition 1.5: The Midde grapk M(G) of a graph G is the graph whoe vertex s&t i V(G)UE(G)
axd i which two vartices are adjacent if and oaly if cither they aro adiacent edges of G orome 5 2
vartex of G and the other 15 an ¢dge incident ca it

o | oy 0 51 b s 1

| e TRE. T T “IIIYIYI*ITIW"' fg]

Jﬁﬁ@iﬁgﬂ




NAAC V Cycle Self Study Report (SSR)

DEPARTMENT OF PHYSICS
1. Research Collaboration — Joint Author Publication

a. Institute of Chemistry, Bioscience and Environmental Engineering, Faculty of Science and
Technology, University of Stavanger, Box 8600 Forus, 4036, Stavanger, Norway

b. Département de Chimie, Biochimie et Physique, Université du Québec a Trois—Riviéres (UQTR),
Trois—Rivieres, QC, G8Z 4M3, Canada

c. Division of Chemistry, Faculty of Science and Humanities, Sree Sowdambika College Engineering,
Aruppukottai, Virudhunagar, Tamil Nadu, India

d. Department of Mechanical Engineering, Rajas Engineering College, Vadakkankulam, Tamil Nadu,
India

e. Department of Chemistry & Research Centre, Mohamed Sathak Engineering College,
Ramanathapuram, Tamil Nadu, India

f. Institution of Research and Development, Duy Tan University, Da Nang 550000, Vietnam

23 148 (2020) 105871

Cootents lists available at ScicnceDirect &

& ORGANIC
Progress in Organic Coatings

COATINGS
journal homepage: www . elsevier.com/locate/porgecoat
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Fabrication and modeling of prototype bike silencer using hybrid glass and | )
chicken feather fiber/hydroxyapatite reinforced epoxy composites ==

D. Duc Nguyen™™'**, Manokaran Vadivel~'***, Sutha Shobana“', Sundaram Arvindnarayan®,
Jeyaprakash Dharmaraja“, lathnam Krishna Priya’, Phuong Nguyen-Tri*,
Gopalakrishnan Kumar”, Soon Wong Chang™*

Ly Dy Tam Usiversicy, Do Nang 550000, Vietnam
lwdlmlw'm Kyvngy Usiversity, Sumon 16227, Repuiic of Korea
* Dapartmene of Chemssry & Resoarch Carare, Mohamed Scthok Enpimecring Colage, Ramanathapuram,
 Dnprarvene of Mechanical Engueerng. Rapas Engmeerong Coliege. Vadolharduiom, Tovi Node. s
* Divisions of Ohemsisary, Faculty of Science and Nmanities, Sree Sowdamiig College Engineering, Arvppuhons, ViraSwnegr,
* Daparsmene of Physics, Noly Crom College, Nagerood. Tomid Nobde, intia
* Dnipartomene de Chimie, Biochimie «t Piyvigue, Uniwersid du Quitec & Trote-Rivives (UQTR), Trots-Rivires, QC, GRZ 4M2, Conads
* buanae of Owmary. Bumcsence and Emveroremenaal Engoeerog, Faculy of Scunce and Tochmbogy. Univeruty of Stavanger. Box S600 Forwu, 4036, Saavanger. Norway

Tomsl Nod s

Tamsl Node Sud

ARTICLE INYO ABSTRACT

Recently, the significant development and -Q\mgvnolbn.ﬂnr M-..I composite materials have boen em
ployed ia modern enginooring CONMINUCTIONs, ACTOspace, felds, and moce. The
fiber materials are derived from natural plant materials (e g . colr, Jute, and bambdoo) and animal waste products
which show excellent physico-chemical, thermal, and mechanical properties compared to man-made fibers. In
this stady, the of man-made fiber materials with polymer matrix composites using natural waste
chicken feather fider (CFF) based reinforced Nghtweight epoxy hybeid composite materials were peepared for the
development of a prototype bilke silencer. The hybeid composites were prepared from epoxy resin relnforced
with synthetic inorganic glass fiders (GF) and natural organic CFFs (with S, 10, and 20 % composition) together
with 3 % of sano-hydroxyapatite (aMA) as a catalytic filler. The 3D modeling, design, and fabrication of a
prototype bike silencer were undertaken, _m] Suauki Samural as & reference model specimen. The hybeid
582G F/1SCFF/3HA > material sh - tenile o and yield strength valoes of 167.00
and S8 10 MPa, respectively. The observed voo-Mises stress, dispd. . Young's and
Polsson's ratio valoes were 69260 MPa, 0.8661 mm, 13 90 GPa, and 0.39, respectively l’unhﬂ. the presence of
voids in the hybeid 82 G F/15CFF/30MA composite bike silencer showed higher absorption capacity with of
fective reduction of toxic CO, HC, O, and CO, pollutants as well as remarkable heat reloasing capacity, as
compared to the stoel silencer. The fabricated hybeid 82 G F/1SCFF/3aMA composite material may effectively be
hlized for the development of remewable, cco-frmndly Mocompotites with exceptonal performances

Onchen feacher fider
Hytend commpumiten
Eamaiecn s ber sty
Snarnt abeezena

Virat (virsmng nature

1. Introduction

"Fibers are firmly considered as fundamental components in com-
posite materials as they bear the main loading and have been widely
used in acrospace, automotive, construction, and sporting industries
[1-4). Glass fibers (GF) are one of the most widely used reinforcements,
owing to their strength and competitive price [5-7). Recently,

* Corresponding awthor
"Cﬂlmmm

E-mal oddresses: o5 3

- . A (svs cx.-.g)
‘Auhoa hanvulmnubum to this work.

environment-friendly natural fibers derived from animal wastes have
been used in various applications in the place of glass or synthetic fi-
bers. This is because they show exceptional mechanical properties like
high tensile strength, flame retardant nature, lightweight, high thermal
stability, and prominent stiffncss. The natural fibers derived from an-
imal sources are an attractive reinforcement for the development of
bio-composites. In this regard, chicken feather fibers (CFFs) are

(D.D. Nguyen), vadivelchedt pomail ¢ (M. Vadivel),

Il(mni 20 May 2020; Received in revised form 1 July 2020; Accepted 4 July 2020

03009440/ © 2020 Elsevier B.V. All rights reserved.
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2. Research Collaboration — Joint Author Publication

a. St.Jerome’s College, Ananthanadarkudy-629201 KK District, Tamilnadu, India.

Orbital: The Electronic Journal of

journal homepage www omdital ufms br
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Abstract:

The results of a (Ul potental Inear MUBin-tin ot (FPLMTO) study on e eleciranic properties of kanic insulator
potassium bromide (KBr) under pressure i presontiod. The phase Fanalon pressure at which hhe compound
undergoes struciural phase ransition from NaCl 10 CsCl structure is predicied from the 1083 enegy caloulations.
The ground state properies and band gap vakes are compared with the exparmental results Al noemal pressure
KBr & a drect band gap nsulator. In KBr, the metaiZason ocours Indrect dosing of the band gap betwoon
I and H points &t the reduced volume V/Vo=0 45 (CaCl structure), he metalization pressure & 1.274
Mbar. On further Increase of pressure, KBr Decomes superonducton, and this matenal comes under the class of
Sloctron-phonon-med iaed MNgh pressure superconductor. The YanaBon temperadures (Tc) of KBr
s cbiained as a funcion of presoure Tor Dot NaCl and CaCl structures. The highest Tc estimated & 5911 K ana
e cormesgonding pressure B 5 Mbar in the NaCl structure and 0 897 K in the CsCl structure R is also confirmed
3t P MetAiZAton, Siruciurdl pRaSe TANSItIon and Onset of SUPSCONALCINVEY dO NOt COCUr SMUtanecusly In lonic

y
y
l

iy
mr

X T\f-‘” '

COmpounds.

Keywords: band syucture. density of siates. phase YamnsBon metalZaton . superconductiviy

1. Introduction

lonic compounds are Wiquitous materials and
are characterized by ther highly crystaline
nature, high melting ponts and strong miscbilty
in polar media. Potassium bromide (KBr) is a large
band gap ionic insulator with energy gap = 7.4 eV
and Rz jonic crystaline structure produces s
unique high ulraviciet transmissaity. The
ransition of an nsulator to a metal (metalicason)
at hgh compression is generally the result of the

compression, the insulating
ransition is enhanced by the thermal promotion of
eloctrons across band gap. This is a result of high

N W
Ty e NN EENE

T

ot

temperature produced by high pressure (> 1 Mdar)
shock waves [1). Recently, ramp compression has
been used 0 compress materials 10 pressures
above 8 Mdbar while keeping the temperature low
compared %o that of shock waves [2]. Band
structure calculations reveal that alkal halde
compounds are wide-gap insulataors that explain
ther optical rarsparency [3) lonic saits have
ganed substantal impartance recently due to he
abiity of ionic Bquads 1o dissolve a vanety of
organic substance Includng celkfose. lomc
crystals are probably the simplest system o
understand, since the interactions among the ions
are purely electrostatic in ornigin, Hence e
description of thewr ground state energies is exact
within the kmit of caloulation [3).

The phiysical properties of materials undergo a
vanety of changes when they are subjected %o

lm.!l"i'TI




2.

a.

NAAC V Cycle Self Study Report (SSR)

Research Collaboration — Joint Author Publication

Unit of Natural Products and Nanotechnology, Department of Zoology, Government College for

Women (Autonomous), Kumbakonam, 612 001, Tamil Nadu, India

b.

C.

d.

Unit of Vector Control, Phytochemistry and Nanotechnology, Department of Zoology, Annamalai
University, Annamalainagar, 608 002, Tamil Nadu, India

Department of Physics, Manonmaniam Sundaranar University, Abishekapatti, Tirunelveli, 627012,
Tamil Nadu, India

Department of Physics and Astronomy, College of Science, King Saud University, P.O. Box -2455,
Riyadh, 11451, Saudi Arabia

Research Chair in Laser Diagnosis of Cancers, Department of Physics and Astronomy, College of
Science, King Saud University, P.O. Box -2455, Riyadh, 11451, Saudi Arabia

Journal of Drug Delivery Science and

Technology

e —
volume 57, June 2020, 101752

Curcumin-encased hydroxyapatite
nanoparticles as novel biomaterials for
antimicrobial, antioxidant and anticancer
applications: A perspective of nano-
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Abstract

In the present report, bio=reduction of cerium nitrate into cerium oxide nanoparticles has been done using aloevera leaf
extract. The synthesized CeO2 nanoparticles were charactenzed by PXRD, FTIR, UV-DRS, FESEM, EDAX and PL. From the
PXRD analysis, it is found that the synthesized Ce0); nanoparticles were the face centered cubic structure. The crystalline size is

found to be about 7 nm and 12 nm for the CeO nanoparticles before and after calcination respectively. FTIR spectra exhibit the
formation of Ce(); icles. The UV - Vis spectra shows an absorption peak at 320 nm. The FESEM analysi, showed
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Physicochemical Properties and Antimicrobial Potential of Green
Synthesized Cerium Oxide (Ce(;) Nanoparticles from Pomegranate
Peel Extract
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Abstract: Green synthesis of Cel: Nanoparticles (WPs) with small size and high stability
paved the approach to recever and protect the environment by decreasing the use of toxic
chemicals and climinating biological risks in biomedical applications. Peel-mediated
synthesis of Celd, NPs is gaining more impoftance owing to its casiness and coo-
friemdliness. In this stdy, bissynthesis of Ce(d: NPs using the froit peel extract of manica
gramanem s reported. The synthesized Cely; WPs are characterized by Powder X-ray
Diffraction (PXRD), UV-Diffused Reflection Spectroscopy (UV-DRS), Field Emission
Scanning Electron Microscopy (FESEM), Energy Dispersive X-Ray Analysis (EDAX) and
antimicrobial activity. The Cet0: MNPs show more lethal activity towards gram +ve bacteria
than towards gram —ve bacteria.

Keywords: Biosynthesis, Optical properties, Antimicrobial activity.

Introduction

Pathogenic microorganisms have become a
major problem in our today life, since they pose
a threat to health and food materials. This paves
the way to the research community to investigate
solutions to remove or reduce these hazardous
species from the environment. Emergence of
ncw  bacterial strains which are resistant to
currcnt antibiotics has become a serious health
1ssue. From recent literature, it 15 believed that
nanotechnology is one of the most active
research areas in providing solutions for such

importance in nanotechnological applications [1-
5]. In general. nanoparticles have a higher
surface-to-volume ratio with an enlarged contact
arca with microbes. This feature enhances the
biological activity of NPs and finds applications
in the medical field.

Ce(); is a semiconductor material which has a
wide bandgap ranging between 3.0 ¢V and 3.9
eV with large excitation energy [6]. Cel; NPs
have received much attention in nanotechnology

problems. Synthesi= of nanoparticles (MPs) with
various sizes and shapes has gained much

due to their useful applications as catalysts, fuel
cells and antioxidants in biological systems [7-
1], Ce(» can be prepared by several methods,

Corresponding Authar: Lesly Fatbuma
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1. Introduction toa of the guest molecule lnside the cavity and also on other

Metformin hypdrochlande, Poglitazane hydiochlonide and Gli-
mepicide are antidabetic drugs used in the treaament of Type-2
diabetes. Cyclodextrins{CDs) are cyclic oligomers of glacopyrancse
umats that play an important role as 3 host i incduson complexes,
where non<ovalent interactions ae invodved. They have boeen
extensively studied in supramolecalsr chemistry. Uecause of its
biocomgutibility, relatively non-toxxity and refatively low poce.
CDs have teen widely employed for encapsulation of several sub-
stances, being used n food, cosmetic and pharmaceutical indus-
tes. Naclear Magoetic Resooance spectroscopy  has  been
extersively employed in Chemistry and can be conssdered as one
of the most Complete SPeCIoscopic tochnigoes, duw 1o its widefiek!
of applications from structural clucidation of structures to investi-
gations on mitralinter-molecular |1-3].

Appixcations of NMR on (Ds chemistry 13 so smportant that no
o spectiosopic technique can provsde the same wealth of
chemical infocmation oo the supramelecular systems and it s
the caly technique that provides Information on the right ccienta-

* Curapuoniing ssllas.
Lonad abdbew Liomosciotdbedycsmegl odu o (3 Ly Bowcieth

B Odctang TG 1004 5 st pe 2020004 077
214 TR 2000 Fisevier (o AR righes revemsed

impoctant parameters related to the physico- chemecal characterns-
s of the inclusion complenes |47 The main advant s of using
CDs in drug delivery systems includes: the increase the diodispani-
bility, solubility enhancer, improve the sadility of the drug,
ncrease the therapeutx index. the efhcacy/pharmacokinetics
propesties, and decrease the drug tasicity. b this study, 'H NMR
spectrescopy 13 employed to evaluate the supramoleculas com-
plexes of 2-cyclodextrin with the three antidiabetc drugs namely
Metformin bydrochdoride Poglitazone hydrochlonds and Glime -
piride as shown in iz 1 and thereby used as 2 potential candidate
in drug industry foc desired pharmolonetic properties in drugs.

2. Materials and methods
21, Reagenes and materials

Analytical grade of Metfocman hydrochlonde (MFH). Ploghta-
tove hydrochlonde (FGH) Glimagunde (GMP), a-cyclodextrin (2~
(D) weve parchased from Sigma Aldoich The solvents used were
al=o of analyvical grade. Trply distilled water was used for the
preparation of stock solutions.
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2-(2-Ethylaminothiazol- S-oylbenzothiazole has been synthesized and its bood Jength bond angle, dihedral angle.
mmummmmnmmmmwmmmmnmm

method with 6-311++G{(d.p) basis sets. Biological properties

like the target receptor idennScaton and

mxs&aof&scmﬂsﬂmﬁdnﬂnﬂyﬂbymwan(qm
Keywords: DFT method, marine akaloids, benzothiazole and molecular docking

Alkaloids have attracted the attention of humans due
to their significant bioactvity. The chemacal
wh;chmmhud&ommnmemees

there has been a rapid growth of iterest in the
synthesis of this class of compounds and their
analogues. Benzothiazole 15 a pnvileged heterocyche
scaﬁ'oldfotmdmammi:cofbwlopczllyumatm

synﬂnﬁcmlynsfotthzs)wofbenm&uzoh
analogs of alkaloid topsentin'. However, so far, no
work has been reported on the vibrational analysis
and molecular docking of 2-(2-ethylanmunothiazol-5-
oyl)benzothiazole (Figure 1). Hence, in the present
work, a detailed vibrational analysis 1s camed out and
for a proper understanding of the IR spectra a
reliableassignment of all wibrational bands 1s
essential. DFT calculations, particularly those based
on hybnd functional methodshave evolved to a
mﬁﬂqmﬂmnchmczltoolfadndetumauon
of the electronic structwe of molecules™®. In this
ﬁamod,d;eB3LYPhyh1dmhmge—couehnon
functional 15 one of the most used since 1t proved its
ability in reproducing vanous molecular properties,
including wibrational spectra”™’ (Figwre?2). The
combined use of B3LYP functional and standard sphit
valence basis set 6-31G(d) has been previously

N NE

shownto provide an excellent compromise between
accuracy and computational efficiency of vibrational
spectra for luge and medium-size molecules. In
addition, molecular docking studies were camed out
and, the mechanism of action of this compound on
pmeascmrceﬂhne(PDBDBG..) HIV-1

transenptase (PDB  ID: 1RT2) and
cy'tochroth‘tSOmzymM-alph-dem&ylmof
M. tuberculosis (PDB ID: 1EAI) 15 found and it 15
very much useful to develop efficient drugs.

Experimental Section

The title compound was prepared from 1-alkyl-3-
(N N-dmmethylimmdoyl)thiowrea and 2-(2-bromo-
acetyl)benzothiazole, which was prepared from 2-(1-
hydroxyethyl)benzothiazole in DMF. The reaction
muxture was stured well and tmethylanune was added.
The reaction mixture was warmed at 80-85°C for
5 punutes. It was then cooled and poured into 1ce cold
water with constant stmng An orange precipitate
thus obtained was filtered washed wath water and
drned The crude product was corystallized from
methanol: water (2:1) and then from benzene:

y T

Fige 1 — Stucture of 2-(2-ethylaminothiazol-S-oyi)
benzothiazole
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Issue Details Abstract

Issue Title: Issue 1 Language learning is a basic concept of all over the world. To learn
Macotind 1 Januisy, 2023 a foreign language. there should be proper guidance and proper coaching.
Accepted: 08 February, 2021 51 3 .
g The students should know the rules and principles which are followed by
Published: 31 March_ 2021 2 5 = 5
the native speakers. 1.2 learning is not an easy task. at first all grammatical
Pages: 2442 - 2459
rules and the phonetics have to be taught to the learners. There are several
Copyright © 2020 by amhor(s) and methods which are used for training an individual in English. Grammar

Linguistica Antverpiensia

Translation method is the pioneer method which is followed in 19™
century. After few years. Bilingual method. Translation method, Eclectic
method are introduced for foreign language teaching. All these methods
are completely formal and focus upon direct learning and teaching process.
These methods are formal and boring so that there is a lot of chance for the
students to get deviated from learning. Grammatical rules and syntax are
boring part in a language study. So there should be a better method for

learning a language. The present generation focuses on Neuro science as

2442 LINGUISTICA ANTVERPIENSIA

LINGUISTICA ANTVERPIENSIA, 2021 Issue-1
www_hivt.be
ISSN: 0304-2294
the best way to learn English. Neuro is related to nervous system and

sensory organs. The researchers focus that when language is taught with
the help of sensory organs that will be the best way for learning English.
This paper aims at bringing the function of brain in acquiring the language

and neuro linguistic programming technique to teach the target language.

Keywords: Brain, Cerebrum. Cerebellum. Medulla Oblongata, Language
Learning. Visual Cortex. Auditory Cortex and Primary Motor Cortex
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