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An Analvtical Study on Growth ang
Performance of Urban Cooperative
Banks in India

Jayasree T.0,

Introduction

The cooperative movement in India started a century ago with
theenactment of Cooperative Societies Act in 1904. Althoughjoint
stick banks opened branches in urban and semi-urban areas, they
did not find it advantageous to cater to the banking and credit
requitements of the urban middle / lower class comprising small
raders: businessmen, artisans, factory workers, salaried persons
with himited tmeomes ete, The inability of joint stock banks to
IFprecimte and cater bt the needs of [h.i}. class of clientele with
limited means etfectively drove them to money-lenders and similar
trencies for loans at exorbitant rates of interest. This situation

i, _-'u:1:u|-.-.:,t:ruultur.‘a!u'mdif'Ci“‘P”‘”.rws o
PN in Indin The m
meet b

: ain objectives of such conperatives were o
i'l‘:‘l'EJL% r: f;liutnr‘u:j : l];'t'lL,]LIJ.TL' ments of this section ol pLup[E
viement is g 1l‘|ﬂ'u: ‘-11!“’.”!\!- Thus the Urban l-“_.UPH mhE
b e !nidtul —Jm..“.“ ation in the ca-operative 5&‘101_'
T the clutches of ]y, 3 nrb:’““tlhd the men of a modest t.HL‘dl'lt‘
-i.‘m iding cradiy g mdmm irm}]undurs and other agencies by
'""""""'fiuiu;.;p,-]-‘.l.. ]:"_"l” r'—'”_”b which is important in the
10 dime gy mm‘z:t:.'h- m:‘l nliving. Further, the movement
oy, e uthan ".II:“I]‘H:L1|1}1 iti’:—filh” of thrift and self hE'fP- N
anking (UCB) sector has been

andinpry
\.'I'l'l.i_|~||,|

.’ll[ E‘I“I“:'...

o

,w-ﬂ}""‘:'ﬂ siudy on Growth and Performance of ., -
n

A Jasan im}“”'tmnl sepmentol Indian bankinge vatem Ruddy
rged s \sulu (1986) opined that “Today, the urban cnoperative
P ‘.i;luri:mlwnl’IhL'hlrl!ﬂ:L'.L'hl sectorin Indian co-operative
1-;1111'”?5.”"'.. [he Reserve Bank of India also has re oynised the
movemer! ‘“I“hl_,ﬂjl'lﬂl'lk'i by allowang them toextend their aperation
porfal > a% and finance even to agricultural actn m,.f, Thivs:
have recorded a higher gronwth rates both in depasits ind
i this backdrop the studv aims to examine the grog th
g of the UCDs in India.

pme ,
& SI‘L"-’H“

panks
:tl! v.”‘[fﬂb.

\nd performant
L

Review of Literature

contribution of urban cooperative banks in promoting
. economic status of the weaker sections and the nation's
the :mn: ic development has been recognized asa progressive key
:;:? The Committee on Urban Cuupi.:rn'livu banks reported that
the urban '-'L'”‘P'"'r‘-l!'?“ banks .1rcll.'l'n:l1urntlj.' Hmlnb.lu h.w filling-
up the existing credit inadequacy Lr: Erb.:m ..nu.l semi-urban areas
2t compara tively lower cost (RBI, 197%). "The urban cooperative
hanking movement has been, to a greater extent, self-reliant i
mostof the States and in the cooperatively advanced and progressive
states wherein it has dt"'.‘uiupud ona sound fnulin}: of its o and
has eve-catching achievements” (Amin, 1984), The urban
man‘rﬂl[Tl' banks play a very llst?!ll] and pu rpnlsvrul role 1'11.
pmmutin;; the habit of thrift and savings, al_nd a major portion of
their advances was to help the persons of small means as well
{Singh, 1984} Since the urban cooperative banks are an important
part of the tinance system in India, the urban cooperative banks
should emerge as a sound and healthy network of jointly owned
by the Board and the management which democratically controlled
and ethically managed banking mstitutions providing the need
based quality services of banking, essentially to the middle and
lower middle-class and marginalized sections in urban and semi-
urban areas of the society (James Jacob). Raikar (2005} phserved
that though the performance of urban cooperative banksis better
a5 fﬂmpill‘t‘d oy other banks, due to the ."I.E‘IP“CR’-IL"'” ol [_‘I:I'leur,lll".,
norms, their performance has deteriorated since 2001-02. But, since
then the performance is improving and impre wed the contidence
mong people.” Teli coneluded that “the urban cooperative ban hs
LT;:T:L? a L't_ll‘li.:TuiI.iEl'ﬂi.‘l‘-'.‘ growth :'f": de}?uj:-.:l.tl-. loans and m:-:n |”""
pled with overdues too. Diversification of the loan purtioi
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Women Groups and Economic
Empowerment; A Study of
Kudumbashree in Kerala

Amutha R,

Introduction

Women play an integral role in the formation and growth of
modern economies. The overall development and harmonious
growth of a nation would be made possible only when womenare
considered as equal partners in the growth process with men.
This 1s rationalized by the economic and social advancement
exhibited by the developed nations by treating women in par with
men in all aspects of the growth process. Learning from their
expeniences, the developing nations have also started experimenting

with this development principle, reflections of which are seen in
India too. In our context, this growth formula has its own
significance because demography in Indiais more i-tl.Lli.!'ll.:‘.Ll towards
women, and keeping them away from prowwth process 1._'~'||| amount
to underutilization of valuable human resource, This justil ies the
need for some movement for attraching women bowards nation
building process. 1
To accomplish women empowennent inits holistic sense and

al toy harness the women Iaborin the

broader meaning, iLis essenti : .
I 3= o mult-

main stream of cconomic developinent process

dimensional approach ard should cover cultural, l"‘"j'“'-"']-




2D Materials for Energy
Storage and Conversion

Edited by
Suresh C Pillai
Priyanka Ganguly




2D Materials for Energy Storage
and Conversion

Edited by

Suresh C Pillai and Priyanka Ganguly
Department of Environmental Science, Institute of Technology Sligo, Sligo, Ireland

IOP Publishing, Bristol, UK

SATHEESH CHERIYAPL
|

this documen t

Principal, Sree Narayana
21.10.2024 16:00



© IOP Publishing Ltd 2021

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system
or transmitted in any form or by any means, electronic, mechanical, photocopying, recording
or otherwise, without the prior permission of the publisher, or as expressly permitted by law or
under terms agreed with the appropriate rights organization. Multiple copying is permitted in
accordance with the terms of licences issued by the Copyright Licensing Agency, the Copyright
Clearance Centre and other reproduction rights organizations.

Permission to make use of IOP Publishing content other than as set out above may be sought
at permissions@ioppublishing.org.

Suresh C Pillai and Priyanka Ganguly have asserted their right to be identified as the editors of
this work in accordance with sections 77 and 78 of the Copyright, Designs and Patents Act 1988.

ISBN 978-0-7503-3319-1 (ebook)
ISBN 978-0-7503-3317-7 (print)
ISBN  978-0-7503-3320-7 (myPrint)
ISBN 978-0-7503-3318-4 (mobi)
DOI 10.1088/978-0-7503-3319-1
Version: 20211101

IOP ebooks

British Library Cataloguing-in-Publication Data: A catalogue record for this book is available
from the British Library.

Published by IOP Publishing, wholly owned by The Institute of Physics, London
IOP Publishing, Temple Circus, Temple Way, Bristol, BS1 6HG, UK

US Oftice: IOP Publishing, Inc., 190 North Independence Mall West, Suite 601, Philadelphia,
PA 19106, USA

SATHEESH CHERIYAPL
| attest to the accuracy ar
this document

Principal, Sree Narayana
21.10.2024 16:00



Contents

Preface

Editors biography

List of contributors

1.1
1.2
1.3

1.4

1.5

1.6
1.7

1.8
1.9
1.10

2D nanomaterials and composites for energy storage

and conversion
Parnia Forouzandeh

Introduction to the two-dimensional world of materials
Fundamentals of nanomaterials

The introduction of two-dimensional terminology
for nanomaterials

Extraordinary behaviour of 2D nanomaterials
1.4.1 Absence of van der Waals interactions in 2D nanomaterials
1.4.2 Higher specific surface area

1.4.3 Electron confinement and direct bandgap in
2D nanomaterial

Various classes of two-dimensional materials

1.5.1 Graphene

1.5.2 Hexagonal boron nitride (h-BN)

1.5.3 Transition metal dichalcogenides (TMDs)

1.5.4 Layered double hydroxides (LDHs)

1.5.5 Black phosphorus (BP)

1.5.6 Metal-organic frameworks (MOFs)

1.5.7 Covalent organic frameworks (COFs)

1.5.8 MXene

Nanocomposite-based material

Synthesis methods for the preparation of nanoparticles
1.7.1 Top-down procedure

1.7.2 Bottom-up procedure

Characterisation of the 2D nanomaterials

Fantastic properties of 2D materials and their applications
Future perspectives

References

vil

xiii
XV

xvi

1-1

1-1

1-3

1-4
1-4
1-4
1-4

1-5
1-5
1-6

1-8
1-8
1-8
1-9
1-10
I-11
1-11
1-12
1-12
1-13
1-14
1-14
1-15

SATHEESH CHERIYAPL
| attest to the accuracy ar
this document

Principal, Sree Narayana
21.10.2024 16:00



2.1
2.2

2.3

24

3.1

3.2

3.3

34

4.1

2D Materials for Energy Storage and Conversion

2D nanomaterials and their heterostructures for hydrogen
storage applications

Meera Sathyan, Nisha T Padmanabhan, K V Vijoy, K J Saji and Honey John

Introduction

2D nanomaterials and their heterostructures as potential candidates
for hydrogen storage

2.2.1 Graphene and graphitic monolayers
2.2.2 Metal hydrides

2.2.3 Zeolites

2.2.4 2D metal-organic frameworks (MOFs)
2.2.5 MZXenes

2.2.6 Transition metal dichalcogenides

Current challenges and future perspectives of 2D material-based
hydrogen economy

Conclusions
References

Defect engineering in 2D materials and its application

for storage and conversion
C P Jijil, Jithesh Kavil and Pradeepan Periyat

Introduction

Defect engineering in energy storage application
3.2.1 Batteries

3.2.2 Electrochemical capacitors

Defect engineering in the energy conversion reaction
3.3.1 Hydrogen evolution reactions (HER)

3.3.2 Oxygen reduction reaction

3.3.3 Oxygen evolution reaction (OER)

Conclusion and outlook

References

2D nanomaterials and their heterostructures as cathode and

anode materials for lithium- and sodium-ion batteries
Dr Graeme Cunningham

Introduction to rechargeable batteries
4.1.1 Brief history and operating principle of the current SOA LIB

viil

2-1

2-1
2-3

2-3
2-7
2-8
2-10
2-11
2-13
2-15

2-17
2-18

3-1
3-2

3-5
3-6

3-9
3-11
3-12
3-13

4-1

4-1
4-1

SATHEESH CHERIYAPL
| attest to the accuracy ar
this document

Principal, Sree Narayana
21.10.2024 16:00



IOP Publishing

2D Materials for Energy Storage and Conversion

Suresh C Pillai and Priyanka Ganguly

Chapter 3

Defect engineering in 2D materials and its
application for storage and conversion

C P lijil, Jithesh Kavil and Pradeepan Periyat

2D materials have gained immense attention in the recent past owing to their thin
layered nature, unusual shape-dependent features, large specific surface area and
high mechanical flexibility. They have been extensively studied as electrode and
catalyst material for electrochemical storage and conversion reaction, respectively.
Defect engineering in the 2D lattice has resulted in improved performances. Various
strategies have been employed for incorporating defects in these 2D materials. Here
we discuss the defects in 2D materials and their effect on the performance of energy
storage devices and energy conversion reactions. At the end of the chapter, the
challenges in designing 2D materials are described, and plausible approaches for
designing improved material for electrochemical applications are mentioned.

3.1 Introduction

Two-dimensional materials (2D) have received a great deal of attention after the
successful exfoliation of graphene in 2004, especially in the area of energy storage and
conversion [1]. They are a large kind of layered structured materials such as graphene,
transition metal dichalcogenides (TMDCs), transition metal carbides/nitrides
(MXenes), black phosphorus, covalent organic frameworks (COFs), 2D oxides, etc [2].
They are reported to exhibit high electrocatalytic activity or serve as catalyst substrates
for various energy conversion reactions such as oxygen reduction reaction (ORR),
oxygen evolution reaction (OER), hydrogen evolution reaction (HER), CO, con-
version, and also as future energy storage materials. Layered materials generally have
strong in-plane chemical bonds and weak interlayer force of attraction. When
exfoliated in 2D materials, these layered structures exhibit different physicochemical,
electronic, and mechanical properties. Graphene exfoliated from graphite is the most
widely studied 2D material. Apart from graphene, several 2D materials have been
explored in recent years. However, for the commercialisation of these 2D materials,

doi:10.1088/978-0-7503-3319-1ch3 3-1 © IOP Publishing Ltd 2021
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Occurrence of Stored Grain
Pests in Thrissur District

Jipsad.R', Sethulakshmi VA
9 PG Department of Zoology, Sree Maraynna Coldlege, Mottikn, Thossur

Jipsaaarigemail. com

Abstract

In the present study, a variety of stored gram imsect pests were recorded for 6 menths from 2 sites in
Thrizsur District. For the corvenience of the study, the period is divided o 2 scasons. The scasonal
studics were done and find the species diversity in each season through fhe survey und statistical
analysis. From two seasons U species were recorded from both sites of the Order Coleopteran and

Lepadopiera, Sitemiilus eryoee wis more abundant in both monsoon and post-monzoon seasens, The
socond, abundam species s Trboliver costomenm Trom Curepliomidae and Tenelrionidae families
respeciively. Apart from Chrsomelidae, cueculionidae, Bostrickidae, Dermestidae and Carabidae
were the families recorded of the order Coleoplera. Pyralidae was the only Lepidepteran Bamilly
recorded during the smdy.

The study on the diversity of stored grain pests in bwo sites gives the knowkedge of insect diversity
in that area, Through the collection and statistical analysas, different types of species wene recorded
from both sites. The breeding season of each specics is different, so it & kindly affecting their
abundance. Although Siophits oryzae and Hbofiem costareum wre more sbondant in both seasons
froem both sites, Overall, dwe stady gave me an sdea about the insect pest diversing of two sies from the
Thris=sur district and abundance ore more s vareous seasons duning the study periods

Keywerds: Stored praim Pest, Coleoptera, Diversity, Pest. Season, Abundance, cic
Introduction

Insects are the most diverse and dominant group of organisms on the carth with a
number of known species exceeding over a million. The quality of grains and seeds
during storage depends on various factors such as crop or vaniety, imitial seed quahiy,
storage conditions, seed mosiure content, nsect pest, bactena, and fung (Amrutha
el @l 2015). Among these factors, the inscet does a significant contribution to the
total productivity of agricultural crops of India in 3 tones'ha as compared to the
global average (Manohar Tal et @l 2017).

Deterioration of siored grains resulis from the interaction of several factors such
as physical, chemical, and biological variables existing 1 the overall chains from
production to consumption (Dubale e all, 2012). Most storage pests are able (o
increase i numbers drastically within a relatively short time.
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Abstract

Chemical potential of photons in a black body
is zero. Thermodynamic interpretations for this
can be seen in books and publications[1, 2, 3].
In this short communication we are trying to
find out the reasons of making zero chemical
potential of photons in a hot body from the

quantum statistical mechanics view point.

1 Introduction

In thermodynamics, chemical potential
forms a central concept and has marked its
name in almost all the branches of science
and technology. The knowledge of chem-
ical potential of a material helps to obtain
almost all its thermodynamic properties at
a given temperature and pressure. Every
substance has a tendency to change, may be

a chemical reaction like rusting of iron or a

phase change like evaporation of water, it is
the chemical potential which controls them.
Josiah Willard Gibbs[4] formally introduced
the concept of chemical potential in his pa-
per “On the Equilibrium of Heterogeneous
Substances.” Initially Gibbs termed it as
‘intrinsic potential” but later it was Wilder
Dwight Bancroft who coined it as ‘chemical
potential’[5]. Gibbs introduction of chemi-
cal potential marked the birth of chemical
thermodynamics and made it possible to
apply thermodynamics to material science
Maxwell[6] identified
temperature, pressure, and chemical po-

and engineering.
tential as potentials more than 140 years

ago.

2 Classical and quantum systems

There are two types of physical phenomena
which govern our lives, one is called clas-

37/2/01
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Preliminary phytochemical analysis and FTIR studies in Brachystelma
ariyittaparensis, an endemic plant in North Kerala

Resmi P. Thomas and Jeeshna M.V,
Fesmi P Thamas, Assistant Professor, Department of Botany,
Mirmalagiri College, Kuthuparamba.
Jeeshna MY, Assistant Professor, Department of Botany 5N College, Kannur.
Errail: maiiatresmi@gmall.com

Abstract

Brachysrelma ariyittaparensis P Biju et al, belong te the family Asclepiadaceas and belongs to
endemic and critically endangered categories in IUCN.Many of the tuberous Brachypsielina
are known to be used medicinally as well as food by local people. The present paper deals
with the preliminary phytochemical analysis of the tuber extracts of Baryittaparensis
in different solvents and FTIR study of the functional groupsThe results revealed the
presence of carbohydrates, amino acids, protein,glycosides, tannins, alkaloids, saponins,
monosaccharides, and phenolic compounds are present in different extracts, While FTIR
analysis depicted different functional groups in the tubers of B aripittaparensis. Hence the
species can be studied further for their medicinal and food properties.

Key words: Phytochemicals, FTIR spectra, Bioaciw compounds, Brachystelma

1.Introduction

Briachpstelma B.Br. (Apocynaceae: Asclepioideae) is one of the poorly studied and liltle-known
genera of geophytic plants in India. The plant groups that consist of short-lived ephemerals
or geophytes with underground storage organs such as bulbs, corms, tubers or rhizomes
are inadequately explored and studied due to their narrow seasonality and highly restricred
distribution ranges. The genus Braciysrelma RBr. is the second largest genus in the tribe
Ceropigiae of the subfamily Asclepiadoideae (Apocynaceae) and consists of about 160 species,
distributed mainly in the old-World tropics, particularly in sub-Saharan Africa, India, Sri
Lanka, South East Asia and Northern Austealia (Frazad ef al 2016). After the recent revision
the genus is now represented by 38 taxa in India, which includes 34 species and four varieties.
Among them, five new species and one new combination available (Prasad and Venu, 2021).
Among the Indian species, four are from the foothills ofthe Himalaya in northern Indiaand the
remainder are from peninsular India, where they are known from the extreme south in Kerala
and Tamil Nadu to Maharashtra in the west and are particularly associated with the foothills
of the Western Ghats. A total of 21 are endemic to India (Venu and Prasad, 2015). About
1% of the species of the genus Brechystelma occur in Indin willeigy intra specific diversity.
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ﬂ-lflh}'lg-lymul m“? its deluxif}rling system Glyoxalase serve as a biomarker for stress lolerance
in plants. Along with other E““m“'“fmlﬂi stress water deficit actuate the survival of plants. The
increased lolerance of the plants against drought stress may be due to the fact that under water
deficit conditions more amount of glyoxalase enzyme was produced in the plants to detoxify
MG and ROS utilizing GSH as the cofactor. Linderniaceae is one among the described desiccation
iolerant angiosperms reporting both desiccation tolerant and desiccation sensitive species. The
wotal cellular genomic DNA from Lindernia crustacea (L.) F. Muell, Lindernia ciliata (Colsm.)
pennel, Lindernia hyssopioides (L.) Haines, Lindernia antipoda(L.) Alston was isolated, purified
and a partial genomic sequence coding for glyoxalase | was PCR amplified using 2 specific
primers desi gned on the already published sequences of GLY I from the database using Megalign
spftware. We report glyoxalase | and its functional role for the first time in drought tolerant
plants under the Linderniaceae family. It is significant to explore the signaling pmh‘wa}.r and
multiple roles of glyoxalase invelved in waler deficit tolerance for producing transgenic plants.
MG based selection system can be explored to design potential transformants.

Keywords: Desiccation, Glyoxalase, Linderniaceae, Methylglyoxal, Stress
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AN OVERVIEW OF POTENTIAL PHYTOCHEMICALS FROM
LINDERNIAUEAE - REVIEW

Sreclakshmi T', Jeeshna M VY, Sarga’
A Department of Botany, Sree Norayana College, Kannur, Kerala, India
Corresponding Author: sreesunilshankar @ gmail com

Abstruct

Even though considered as a4 weed, Lindernusceae s one among the valuahle
eihnomedicinal planis Lindermiaceae is a family tradionally well known as a folk
mwdicine used 10 cure numerous health issues such as 1 relieve cough, abdominal
ailments, biver complaints, unnary disturhances, jaundice, gonorthoea, gynaccalogical
issnies, shin diseases, antidiabetic and many more. So, the phiytochemical profiles of some
of the plants were evaluated by pharmacological studses. This review alms 1o generate an
analysis of existing knowledge of the ethnomedicinal, phylochemical, wadiional,
pharmacological aspects of species under the lamily Linderndaceae. Among the accepied
species Toremia crmvtacea (L) Fo Muell, Bonnava ciliata (Colsm.) Pennell, Lindernia
rinellionedy (Colvm. ) Pennel, Lindernig anagallis (Burm, F.), Lindermio madaviparene
were reponted o the phyushemucal onalysis research  establishing s antiviral,
antimicrobial, antihyperglycemic, anti-hepatitis, neuntogenic, antionidant  activity,
antifungal activity, Phytochemically the plant is reponied o possess considerable amaounts
of phywconstiteents  such  as  aloeemindin,  phywol, limderside A, lindersine B,
verthascoside, menthol, pulegone and many more. Through the pharmacological and
phytochemucal studies, it i evadent that plants under the family Lindermiaccse possess
active phytoconstiiuents. Amaong the Lindermaceae (amily, owing o the trditional
kniowledge, pharmacological experiments, genus Lindernie has been studicd regarding
ethnopharmacological as well as phytochemical search. Thruugh the pharmacological and
phytochemical studies, it is evadent that plants under the family Lindermaceae possess
active phiviocomstiluents such as saponins, steroids, tanmms, terpenoids,  MNavonodds,
phenolic compounds, essential oil, dierpene, coumann, phytosierol, polyphenal. Sa there
need W be more relevant sindies on the isolation and charsctensation, standandisation of
plant extracts, promary screemng assays of the bologically active phytochemicals which
account for further diug development. Through the literature, a Tew siudies reported on
the desiccation tolerance in some of the species in Lindemiaceae, Recently, extracts from
desication tolerant plants are explored for secondary metabolites which have signilicant
blological activities,

Kevwords: Lindermiacese, phytochemicals, phytoconstituents, desiceation, metabalites
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STUDIES ON PHENOLOGICAL CHARACTERISTICS OF
DIFFERENT SPECIES OF ROTALA IN NORTH MALABAR
REGION OF KERALA, INDIA

Sarga', Jeeshna M VY, Sreelakadhuni T'
Abstruct

Plani phenology is the uming of plant growth and development, which is
changing as a result of global climate change, The presemt vindy descrbes the phenology
ol he species ol Genus Bodols such as budding, vegetative growth, Nowenog, ruiting,
seed maturabion and seed dispersal The genus Rotala belongs 1o the Tamily Lythracese
aml i inclades anmual and pereanial herbs growing submerged, emergent, amd as
theaphytes, with decusaate, whatled or rarely aliernale leaves; bracts of woliary Nowers
scalelike or beal-hike; Nowers 3-5-merous, monomorphic or dimarphic (heterstylous),
ovcasionally clesshogansius, solilary of in meemes; slamens @ muny as of fewer than the
calys lubes: capaule 2<-valved, style perastent on the capaube; seeds numeroas, ellipsoid o
erviriel, with mscilagimias hairs in the seed coatl upon wetting. Detailed phenological study of
Kotk mwifobwrrion, Betelo malarmnpashennds, Botale oooultiffons, Rotale mevicana, Renalu
eenbslamenis, Rl Aabeeliows, Kool indion, Kotala mosea, Kotk thalesadenns, and
Roterha Banilevema wene camied okt from Jamary, 2021 1w November, 2022 in the Nothem
Malabar regim The presence of mapsr phenophases was decided on the basis of thear
percemape of occurrence. I s poted thal ihe respective pheimiphases of some spechies
oocwrted in the differend months. It showed tht B, malabanica amd K malawpachenis, R
thulnscndernia ool Roviada banilevoe, Kool indice and Botala roseas responded unifonmly
envirmmumenial oomlitions, The pheniphases ol all the species was idwerved o be higher
kg raloy el (e - Devemlbser, ) wnid become lower daring summer o bow raiiafall
el | Febisary-May). The sty provides o bascline data of phenoplases of dilTerwem
species of Revals which can be used wo initiade n progressdve step 1o establich a co-relation of
climute change with phenograms

Keywords: Rotuli, Mhenophase, Lythraceae, Hoology
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ORI 03 : Ecological distribution and existential crisis of two
Brachystelma sp. in northern Kerala.

India Resmi P Thomas* Jeeshna MV

Depantment of Botany, Sree Narayana College, Kannur, Kerala, India Assistant professor,
Department of Botany, Sree Naravana College, Kannur, Kerala, India

*Corresponding Author: Email - mailatresmi @ gmail.com Phone - 491828 1500535

ABSTRACT
Brachystelma ariyittaparensis and B, variaki have recently been discovered in

northern Kerala, Members of the genus are exclusively geophytes and the studied species
arc under-utilized plants belonging to the family Apocynaceae. Both are closcly related
species and are reported from the low-lying latente plateau of Kasaragod district of Kerala.
On further explorations, distribution extended up to some locations in the nearby Kannur
district. Both plants have highly restnicted and sparse distnibution and are less noticed among

other plant populations. Hence, they are under existential crisis over the disinbuted areas.

Key words: Brachystelma, Ceropigiae, peophyies, laeriie plateane
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OR 02 : Analyzing the Environmental Impact of Mining on Laterite Soil
and Plant Ecosystems in Northern Malabar Region, Kerala

Sarga*!, Jeeshna MV?, Sreelakshmi T!

! senior Research Fellow, Department of Botany, Sree Narayana College, Kannur, Kerala,
670007, India

*Corresponding Author: E mail - ssarea06® email com (Sarga) Phone - +91 8075351447

ABSTRACT
In Kerala, a region known for its low-lying plateaus scattered across districts

like Kasargod, Kannur, Kozhikode, Malappuram, Palakkad, and Thrissur, mining stands as
one of the oldest professions, with profound environmental implications for society. The
local people have tumed to mining the unique rock formation called laterite, found in the
Western Ghats and their foothills, as a major economic activity. Parnticularly in districts like
Kannur, Malappuram, and Kasargod in the north Malabar area, mining characterizes the
landscape. The substantial deposits of laterite in these regions have evolved into a significam
source of income for the local population. These laterite plateans offer diverse
microenvironments that nurture the growth of fom and founa, including sacred groves,
shrubbery, soil-filled rock crevices, and wet areas. Many endemic species have been
reported to inhabit these latenite plateaus, but both the floral and faunal communities face
numerous grave threats to their existence. The overarching aim of this investigation is to
scrutinize the consequences of laterite mining and its role in the loss of biodiversity in

Morthern Kerala.

Key words: laterite, endemic, biodiversity loss
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Antimicrobial peptide resistance 1 4
and scope of computational

biology in antimicrobial peptide
research

C K.\, Ramesan'"*, N.V. Vinod** and Sinosh Skariyachan® *
'Department of Microbiology, Sree Narayana College, Kannur, Kerala, India,
2Department of Microbiology, St. Pius X College, Kasaragod, Kerala, India

14.1 Introduction

One of the potential issues overcomes at present is the emerging patterns of antimi-
crobial resistance. The uncontrolled growth and the explosion of antimicrobial
resistance demand an urgent need for an alternative. The best solution to overcome
this situation is small peptides having antimicrobial activities, that is, antimicrobial
peptides (AMPs) [1]. In recent years AMPs are getting high interest among scien-
tists and pharmaceutical fields because of their high therapeutic properties [2].
AMPs are large classes of low molecular weight protein molecules which are part
of the innate immunity of all types of organisms [3]. They are having a broad spec-
trum of antibacterial, antifungal, antiviral, and antiinflammatory activities [4]. They
are highly specific and possess immune-modulatory activities [2]. Because AMPs
make bacteria develop low or no resistance, they are highly promising compounds
that can be used as an effective alternative to antibiotics [S]. In many bacterial spe-
cies, one of the major mechanisms of antibiotic resistance is the formation of bio-
film. It is found that biofilm formation can be effectively hindered by many of the
AMPs. AMPs exhibit broad-spectrum activity against most strains of gram-positive
and gram-negative bacteria, including multidrug-resistant strains. Studies of differ-
ent animal models found that AMPs are also effective in neutralizing toxins [6].
AMPs can be categorized into various classes that include thionins, snakins,
defensins, glycine-rich proteins, lipid transferases, cyclotides, and hevein proteins
[7]. There are various types of AMPs isolated and characterized from various
sources such as plants, animals, and microbes [8]. AMPs are found abundantly in
plants and can be extracted from all parts of plants like root, stem, seeds, leaves,
and different organs of the plants [9]. In plants, AMPs not only protect plants from
microbial diseases but also help in the growth and development of the plant [7].
Another important source of AMPs is insects [10]. A diverse type of AMPs is also
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AOC-GSC8 CONFERENCE 2023 | 29 NOV - 1 DEC | AUCKLAND, NEW ZEALAND

AOC-GSC8 Programme

Wednesday 29" November

TIME

EVENT

LOCATION

09:30 - | Registration Opens Engineering Building 405 Level 4 Foyer
15:00

10:00 - | Arrival Tea & Coffee Engineering Building 405 Level 4 Foyer
11:00

11:00- | Opening and Welcome Lecture Theatre 401-401

11:30

11:30 - | Plenary Session 1: John Warner Lecture Theatre 401-401

12:30 | Green Chemistry: The Missing Elements

12:30- | Lunch Engineering Building 405 Level 4 Foyer
13:30

13:30 - | Keynote Session 1: Debabrata Maiti Lecture Theatre 401-401

14:00

En-Lightening C-H Functionalization

Sustainable Agriculture and Pollutant
Remediation

Synthesis

14:00- | New Frontiers in Polymers Made from Sulfur | Computation and Experiment in Synergy: A
14:20 Justin Chalker Sustainable Research Approach
Nadeem Sheikh

14:20- | Regulation of plant ethylene biosynthesis for | Development of heterogeneous catalysts for
14:40 sustainable agriculture hydrogenation of carboxylic acids

Ivanhoe Leung Masazumi Tamura
14:40- | Esterified Lignin Nanoparticles for Pesticide | Electrochemical oxidation of 3-substituted
14:55 Delivery to Plant Leaves indoles

Matilda Andersson Juan Arteaga Giraldo
14:55- | Using the potential of waste biomass in the | Endo-selective 1,4-addition of thiols to (—)-
15:10 bioremediation of soil contaminated with levoglucosenone

heavy metal ions Atsushi Tahara

Izabela Michalak
15:10- | Removal of antibiotic residues in aqueous
15:25 solutions using Polyvinyl alcohol-Glycine-

Zirconium(IV)tungstophosphate (PVA-Gly-
ZWP) Membrane

Jitha Kunhikrishnan
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AOC-GSC8 CONFERENCE 2023 | 29 NOV - 1 DEC | AUCKLAND, NEW ZEALAND

ORAL SESSION 1, LECTURE THEATRE 401-401, 29 NOVEMBER, 2023, 3.10 — 3.25 PM

Removal of antibiotic residues in aqueous solutions using Polyvinyl
alcohol-Glycine-Zirconium(IV)tungstophosphate  (PVA-Gly-ZWP)
Membrane

Charishma Ravindran?, Jitha Kunhikrishnan Maniath?, Anitha Panayam Parambil Kunnathulli®

1.23pgst Graduate and Research Department of Chemistry, Sree Narayana College, KannurUniversity, Kannur, Kerala-

670007, India

The serious problem of excess antibiotic usage and release into our environment has to be
considered under immediate action. Antibiotic residues induce antibiotic resistance among
microorganisms and thereby they create a threat of incurable dreadful diseases. An easy method
to rectify the problem is to discard the residue from pharma waste and other waste streams which
are primary sources of antibiotic residues. The current study deals with the removal of two
antibiotic- residues (tetracycline and doxycycline) at a time using a newly fabricated polymer
composite filtration membrane of Polyvinyl alcohol (PVA), Glycine (Gly), and with an ion
exchanger as filler. The addition of filler - Zirconium(IV)tungstophosphate (ZWP) enhanced the
performance of the membrane for the purpose. The PVA-Gly-ZWP membrane was characterized
by XRD, FTIR, SEM-EDX, TGA-DTA and UV-Visible spectrophotometer, contact angle
goniometer etc. Adsorption behavior of membranes towards TC and DC were carried out using a
batch adsorption system. The concentration of TC and DC was measured by UV-Visible
spectrophotometer at a maximum wavelength of 357nm and 345nm, respectively. The optimum
pH for the removal of both antibiotics was found to be 6. The filtration studies showed that the flux
of membrane increased from 73.38+22.39L/m?h to 106.79+13.73L/m?h. A retention of about 70%
were obtained for both the antibiotics simultaneously with bare membrane. But about 98%
retention was observed when the feed was pretreated with activated charcoal. The maximum
adsorptive removal rate of 94.89% for TC and 90.24% for DC using PVA-Gly-ZWP membrane
was observed in the batch adsorption process. As a theoretical approach, the nature and extent
of adsorption were evaluated by kinetic, isotherm and thermodynamic studies. Pseudo second
order kinetic model and Langmuir isotherm models fits significantly more than that of other models.
Regeneration of TC and DC adsorbed membranes were successfully done using sodiumhydroxide
showing the reusability of the membrane.
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ABSTRACT

The aim of this study is not to eliminate all pests. Some pests are tolerable and essential so that
their natural enemies remain in the crop. Rather, the aim is to reduce pest populations to less than
damaging numbers. Hence the objective of the study is to enumerate the species composition and
diversity of the stored grain pests of the study area. In the present study a variety of stored grain
insect pests were recorded for 6 months from 2 sites in Thrissur District. For the convenience of the
study the period is divided into 2 seasons. The seasonal studies were done and find the species
diversity in each season through the survey and statistical analysis. From two seasons 9 species
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