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Chapter 1
Composites: Types, Method of Preparation and
Application as An Emerging Tool for

Environmental Remediation
Bushra Fatima, Geetanjali Rathi. Rabia Ahmad* and Saif Al

Chaudhry'

Environmental Chemistry  Research  Laboratory, Department of
Chemistry, Jamia Millin Islamia, New Delhi, India

*Corresponding author: saifchaudharyog@gmail.com

T Corresponding author: rahmad@jmi.ac.in

Abstract

Pollution is one of the major problems in most of the developing and
developed countries. Water pollution remains a source of constant concern
for environmentalists. With the growth of industrialization and globalization
this issue is rising day by day. Several types of methods and materials have
been used to avoid these problems, but often the methods proved to be
useless in the absence of proper method and materials. In order to
streamline these methods such as ion exchange, membrane filtration and
adsorption, continuous new types of effort and materials are being made. In
the material used so far, the best features of composite materials have come
out, which has opened a new door in the field of treatment technologies.
Composite is made up of different types of material having unique
properties. The combination of different desired material is required to
obtain the desired results in the composites thus resultant composites prove
to be highly advance, unique and beneficial. In this chapter, we have
discussed the different types of composite materials, and their preparation
strategies and applications. The detail study on matrix and reinforced
material based composites, and green composites have been conducted. This
chapter will definitely be the preferred choice of environmentalists.

Keywords: Environment, pollution, composites, types of composites,
matrix and reinforcement, green composites

1.1 Introduction

Concerned with the problems of the environment, environmental engineers
are developing the solutions by using the principles of biclogy and chemistry.
Most common issues on which the engineers are focussed currently are
disposal and recycling of the waste materials, air and water pollution,
controlling the publie health issues, removal of polluting substances from the
surroundings, harmful effects caused by acid rain, global warming, auto
mobile emissions, depletion of ozone layver ete. [1-3]. These effect the
ecosystem which ultimately leads to human health problems and may
sometimes even prove fatal, One such matter rising at the global level is
water pollution [4—7]. Water which is a very precious resource is useful for
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Chapter 1

Alginates: General Introduction and Properties

Rutika Sehgal', Akshita Mehta' and Reena Gupta®

'Department of Biotechnology, Himachal Pradesh University,
Summerhill, Shimla, India
*Corresponding author: reenagupta_2o001@yahoo.com

Abstract

Alginates (ALGs) are a group of naturally occurring anionic polysaccharides
derived from brown seaweeds. They are linear biopolymers of 1,4-linked -
D-mannuronic acid (M) and 1,4 a-L-guluronic acid (G) residues that are
arranged in homogenous (poly-G, poly-M) or heterogenous (MG) block-like
patterns. The physiological and chemical characteristies of ALGs depend on
this arrangement of residues. Alginates are primarily vused as thermally
stable cold-setting gelling agents, which are formed in presence of divalent
cations. They are more efficient gelling agents than gelatin and can gel at far
lower concentrations as compared to other agents. This ability to create a
chemically set, irreversible gel has proved to be useful in many food
applications. Among various ALGs, sodium ALG is most widely studied in
the pharmaceutical and biomedical field. Tts various properties favor its use
for wviseonsity enhancement, encapsulation polvmer, matrixing agent,
stabilizer, bioadhesive, and film former in transdermal and transmucosal
drug delivery. With well-established uses in dentistry, the ALGs also offer
interesting possibilities in the field of medicine and cosmetics as a skin care
ingredient. This chapter will include general introduction, understanding of
structure and properties of ALGs, and different forms of ALGs used in
industries.

Keywords: Alginates, biopolymer, polysaccharide, medicines, cosmetics

1.1 Introduction

Alginates (ALGs) are naturally occurring anionic polysaccharides that are
present as a structural component in cell walls of brown algae, mainly from
Macrocystis pyrifera, Ascophyllum nodosum, and Laminaria hyperborea
and as a capsular polysaccharide in bacterial strains like Azotobacter and
Pseudomonas. It is present in the cell wall of brown algae as the calcium,
magnesinm, and sodium salts; therefore, it is usually referred to as “alginic
acid and its salts.” Alginates are available commercially as sodium,
potassium, or ammonium salts in filamentous, granular, or powdered forms,
Their color ranges from white to yellowish-brown. The molecular weight of
ALG generally ranges from 60,000 to 700,000 Da depending on the
application [1]. The size (diameter) of ALG gel particles can be macro
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Bio-based Materials: Past to Future )

Tanvir Arfin and Kamini Sonawane

Abstract The reseasch related 10 biormiserial is st in its early step, but yet
promusing and canbanved chemicad branch ad metheds are continuously beang
innovated along with the diffecent pablication in fts fickds in the upeoming years.
The nanomaterial possessing low-dimensional art 3D structure competes with the
challenges with the other biomaterials and enhances #s apphication in different areas,
In the present chapter, various methods for producing the biomaterial and
constructing its derivatives needed for the food packaging are forwarded. In this
context, the future aspact and the limitation 0 overcome the simation are briefly
explained, It is believed that an extensive study refated o the biomutesials will still

explore in the upcoming years

Keywords Biopackaging - Rencwahle based maeerinls - Starch - Cellulose - Pectin

1 Introduction

Feod packaging approach is evolved mainly for food products to inculcate their
quality, inform o provide knowledge to the consumer related 10 the features
available in the products. The primary function enclosed for packaging includes
restraant, shaeld and communication

The various food-bome disease or illness provides awareness regarding the safety
of food by the govemment in the different camers of the world. The bacterial
pathogen is the agent contnbeting towards the concems awareness, and o vaned
number of food produciag organism are the eritical source w be noted which results
in the sufeguand of the diseases or their treatment.
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Xvili PREFACE

To place all of the collective understanding about green and sustainable
advanced materials into perspective, add a touch of reality to the concepts,
and to cover extensive expansion of the green and sustainable advanced
materials, the book is divided into two volumes and each volume has sub-
divisions of several chapters. Volume | mainly discusses Processing and
Characterization while Volume 2 is focused on the Applications of green
and sustainable advanced materials.

In the first volume, the first chapter presents an overview and character-
ization of green and sustainable advanced materials. The subsequent chap-
ters encompass details of biopolymers and biocomposite materials and
nanomaterials. Subsequent chapters describe biogenic approaches for SiO,
nanostructures nanofabrication, polymer and composite materials, design
and processing aspects of polymer and composite materials. The following
chapters incorporate seaweed-based binder in wood composites, color-
ation and functional finishing of textile materials using natural resources.
The final two chapters discuss advances in bio-nanohybrid materials, sele-
nium nanoparticles and their biotechnological applications.

In the second volume, the first presents a critical review of green sustain-
ability, nanotechnology and advanced materials and provides a vision for
the future. Valorization of green and sustainable advanced materials from
a biomedical perspective and their potential applications are detailed in the
next chapters. Applications of green and sustainable advanced materials
in textile technology and environmental protection are described in a very
comprehensive manner in the next batch of chapters. Synthesized nano-
structures alloys for optoelectronic, biochar-supercapacitors, biomedical
from synthetic and natural green and sustainable advanced materials green
and sustainable advanced materials are then covered. Efficiency of tran-
sition metals at the nanoscale - as heterogeneous catalysts and emerging
applications of green and sustainable advanced materials in agriculture
and food industry take center stage in final two of chapters.

In conclusion, both volumes incorporate in-depth technical informa-
tion without compromising the delicate link between factual data and fun-
damental concepts or between theory and practice.

Overall, this book is planned to be a reference book for researchers
and scientists who are searching for new sustainable advanced materials.
The contributors are well-known researchers and scientists of materials
science and engineering. We are very thankful to the chapter authors for
their enthusiastic efforts in the making of this book. Finally, we extend our
thanks to Wiley-Scrivener for publishing the book.

Shakeel Ahmed & Chaudhery Mustansar Hussain (Editors)
June 2018
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Chapter 1

Overview of Bionanocomposites
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A Department of Chemistry, Foculty of Science, Yanbu College,
Taibal University, Al-Meding 30002, Sauwdi Arabio

BDepartment of Butany, Punjohi University, Urban Estate Phase [I,
Patiala, Punjab 147002, dia

ifanchem486@gmall.com

The authors describe the fundamentals of bionanocomposites
and how they are different from conventional composites and
the components that are made up of various bionanocomposites,
Researchers are focusing on developing bionanocomposites and
are using different types of innovative strategies to reduce the
dependence on fossil fuels and other nonrenewable resources.
Bionanocomposites have many advantages over conventional
nonbiodegradable materials, such as plastic-based packing
materials, because they possess properties like being lightweight,
ecolriendly, and biodegradable. These applications can be more
effective and useful if the metal oxides and biopolymer constituents
are environment friendly as they will help to keep the environment
pollution free and clean. The various properties and applications
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There s an increasing urgency worldwide 1o develop bio-based
products that can ease the widespread dependence on fossil Fuels,
The use of patural fibers and natural bio-based resin systems for the
production of biccomposites has been pursued by researchers as
they address environmental concerns,

This chapter focuses on biocomposites produced from natural
fihers and bio-resing, 5'|"|r.|.‘.i[l|.1|l].r psing banana fibers and banana
sap [(BS)-based bic-resin. More importantly, natural fibers and
big-resing From agricultural waste were utilized o produce the
biscomposites. The biodegradability tests of the bioccomposite via
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Chapter 1
Synthesis, Characterization and General
Properties of Carbon Nanotubes

Falah H. Hussein'", Firas H. Abdulrazzak® and Ayad F. Alkaim3
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2Chernisiry Department, College of Edecation for Pure Sciences, Digalo
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College af Science for Women, Babylon University, Hilla, Irag
‘Corresponding auther: abohasan_hillag@yahoo.com

Abstract

Carbon is among the most abundant elements found on Earth, forming
different carbonaceous materials by bonding with various atoms, starting
with hydrogen and ending with most of the elements on the perindic table,
Besides, carbon atoms can react with each other to form different structures
b using various types of hvbridization: sp. sp®, and sp?. The most important
hyhridization for carbon atoms is sp®, which ean form amazing and rare
atructures such as graphite, graphens, and fullerene. These carbonaceous
nopomaterials have drawn great attention throughout the world as a resunlt
of their particular nano- and micro-struoctures, their unique phvsiochemical
properties, and their potential onprecedented application in many fields. The
most important nanostructures made of carbon material are carbon
nanotubes (CNTa); the molecular structure of carbon nanotubes congists of
pristine carbon atoms linked togsther to look like a polvmer in a hexagonal
arrangement in a monolayer of carbon atoms, Thiz new carbon material
congiats of CNTs, which appear to become a realitv for science, thanks to
lijima who synthesized one type of carbon nanotube and called it a single
wall in 1991 with Tehihashi. Thiz was a challenge and temptation at the same
timme due 1o its physiochemical properties being unknown o some extent,
and the variety of types of single-walled earhon nanotubes (SWNTz), double-
walled carbon nanotubes (DWNTz), few-walled carbon nanotubes (FWNTs),
and multi-walled carbon nanctubes [MWNTs). Extensive studies and
research were done on these materials duve to their many specifie
physiochemical properties and representing The most abundant element in
nature. There are three primary methods that sre used for the simthesis of
CNTs: chomical vapar deposition (CVD), are-discharge, and laser ablation.
In recent years, carbon nanotubes have been prepared under different labels
for the various techniques wsed, and in fact represent the development of
methods and technigues for the three methods mentioned above, with new
Ltles, In amy industrial application, the most important fssues in the
production process are represented by substrate eost, quality, and vield of



edited by
Shakeel Ahmed | Aisverya Soundararajan

Marine Polysaccharides

Advances and Multifaceted Applications




Perblished By

Pan Stanford Publishing Me. Lad,
Fenthouse Level, Suntec Tower 3
B Temaszk Boulevard

Singapore 0389643

Email: editorizl@panstanford.oomm
Web: www.panstantord.com

British Library Cataloguing-in-Publication Data
A catalogue record For this hook s available from the British Library,

Marine Polysaccharides: Adhvances and Multifaceted Applications
Cogyright @ 2009 by Pan Stanford Publighing Pte. Ltd.

AN righey reserad, This ook, or pants theren!, may not be reprodeced im o form
or by aiy s, slectrondc or srechaainl, indnding photocopdng, recording
o any informetion staroge and retrfeval setermn pow oowm ar tn be fmerbed
withenrd weitien permisdon frovn bhe publivher,

For photooogying of material in this volume, plese pay s copying fee through
the Copyright Clearance Cenger, Inc, 222 Rosewond Drbve, Damvers, MA (1923,
US54 In this case permission to phodocopy is not regquimed from the publisher

[SBEN 978-981-4800-49-5 [Hardoower]
[SBN 978-0-429-05892-9 [eBook)



Contents

Preface

1. Maring Polysaccharides: An Dverview

Tanvir Arfin

11 Introduction

12 Eourees

13 Modification
1.3.1  Blending
13.2  Chemical Modification
133  Hvdrophobic Modification
134 Depolymerisation
135  Sulphation

14 Typesof Maringe Polysaccharides
14.1  Chitosan
14.2  Chitin
143  Larrageenan
144 Fucoidan

14.5  Alginate
14.6 Mauran
147  Ulvan

148  Agarose

149  Porphyran
15 Conclusions

2. Marine Microbial Polysaccharides: Promising
Immunomodulatory and Anticancer Potential

Jing Li, Bingoang Shen, Songliu Nie, and Keoshan Cher

2.1 Introduction

22  Sources of Marine Microbial Polysaccharides
and Their Structures
2.2.1  Marine Bacterial Polysaccharides
2212 Marine Fungal Polysaccharides
223  Marine Microalgal Polvsaccharides

il

WOFowd 30 00 00 o w] O O WA S e e B Gl Lot B B

e
=

14

15
15
I
17



Chapter 1

Marine Polysaccharides: An Overview

Tanvir Arfin

Foprrammenit Maderials Division, CSTR-NEERT Melorw Mang,
Nagour, Indéa

wrairafin@gmail g

The marine environment shows a It of biodiversity, where
polvsaccharides are found representing chemical diversity in the
species in alarge amount. A polysaccharide is capable enough for the
discovery of drug-containing natural products, and it also delivers
advanced products derived from marine 1ife for therapeutic utiliny,
Substances with physical and chemical features justify the conditions
of heterogeneous catalysis. acting as a backing. The material is
predominant in arganie solvents, aailable with a high surface area,
and posgsesges distine: gpoeratve funcdonalities sver the surfce.
The employment of & maberial as a catalyst or an absorbent paves
the way for a minimum-esergy-intensive approach to obtaining
sultable substances. As a conclusion, the background behind marine
polvsaccharides is Just in the processing form. Since maring scdence
is successfully applying a new method for elaborating its scope and
usefulness, it provides unique adhesive, medicine and enhanced
food processing from the life in the sea.
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Study of Permanent Histological Sections
of Mammalian Pituitary

Though pituitary gland is composed of anterior and posterior lobes but in
histological studies stress is being laid on anterior lobe only because the posterior lobe
has no any special types of cells and is having only nerve endings coming from
hypothalamus. The two hormones released from posterior lobe are actually secreted in
hypothalamus and are only stored in posterior lobe.

Comments

2.

The pituitary gland is more or less glandular in shape and occurs at the base of

brain in the region of diencephalon.

It is composed of three lobes namely, anterior lobe, intermediate lobe and

posterior lobe.

The anterior lobe forms the largest part of pituitary gland and shows the

following histological structures in its V.L.S.: ‘

(i) It is formed of three distinct kinds of cells differing in their staining
reactions. '

(i1) Usually on the outside are the basophil cells which are stained by basic
stains.

(iii) In the centre are found acidophil or oxyphil cells which take colour with
acidic stains. )

(iv) The third type of cells are chromophobe cells which are indifferent to
either basic or acidic stains. They are found scattered throughout the
anterior lobe.

(v) The anterior lobe produces many hormones namely somatotrophic
hormone, thyrotrophic hormone, adrenocorticotrophic  hormone,
gonadotrophic hormone and thus controls growth, development of sex
glands as well as the activities of thyroid, adrenal and parathyroid glands.
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Scheduled Tribes of

Jammu & Kashmir
Issues and Challenges

About the Book

Scheduled tribes are one of the backward sections and are officially
designated as historically disadvantaged people in India. During British
Rule they were known as the depressed class and later recognized in the
constitution of India. Scheduled tribes are often termed as a community
which is isolated from the mainstream population and living the life in
their own traditional ways.

In Jammu And Kashmir State the status of Scheduled tribes has been
given to 08 communities in accordance with the constitution (Jammu
and Kashmir) Scheduled tribes order, 1989 and further to 04
communities in the constitution (Scheduled tribes) order (Amendment)
Act, 1991. Scheduled tribes have 8.6% of population out of total
population in India and 11.9% of the total population of the J&K State
(according to 2011 Census). This community is lacking in many spheres
of life and facing numerous challenges which results in their low literacy
rate, poor economic condition, educational status, Health condition and
less representation. According to the census of 2011 this community has
50.6% literacy rate in J&K compared 67.2% overall literacy rate of India.

This book aims to provide the current situation of scheduled tribes of
Jammu and Kashmir and the major issues and challenges faced by these
tribes in daily life. It covers Historical Background of the tribals,
Ethnicity, Political Participation, Economic Condition, Educational
Status, Women Empowerment, Constitutional Provisions for Tribes by
GOI & State Govt., Language of tribes etc.

This book contains new areas of research and debate which would be
extremely helpful to the Students, Scholars, Teachers and Policy
makers.
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History and Genealogy of Tribals of
Jammu and Kashmir:
An Overview of Gujjars & Bakarwals

TkHLAQ AHMED'*

ABSTRACT

The state of Jammu and Kashmir is ethnically plural and culturally
a diverse state. It comprises of various ethnic groups including
Gujjars, Bakarwal, Balti, Chibalis, Brokpa, Dogras, Hanjts, etc.
Following Kashmiris and Dogras, Gujjars are the third largest
ethnic group of the state. The Gujjars and Bakarwals of Jammu
and Kashmir settled down in India since ancient times. Mostly,
they settled in high altitude of Himalaya and North-Eastern
regions. They are pastoral nomads and semi-nomads and further
divided into various subgroups. Gujjars speak Gojari language
and followed and well maintained their own culture. There are
different theories of their origin and evolution, most of them will
take into consideration in this paper. In current paper an attempt
has been made to trace historical background and genealogy of
Tribals (Gujjars and Bakarwals) of Jammu and Kashmir. It will
begins with the conceptual understanding of term “Tribe” or “Tribal”
and shows how it has undergone changes through the ages and
then it discuss the origin and evaluation of these tribes. It will
describe the constitutional understanding of Indian tribes in general
and tribals of Jammu and Kashmir in particular. Finally, paper
will be concluded by giving an outline history and contemporary

" Research Scholar in Centre for West Asian Studies, School of International Studies,
Jawaharlal Nehru University (110067) New Delhi, India.
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Introduction to Textiles and Finishing Materials

Mohd Shabbir'* and Javed N, Sheikh®'
! Department of Chemidstey, NTET, Greater Noida, UP, Trdia

2pepartment of Tectile Technology, Indian Institute of Technology, New
Dhelh, India

Abstract

Textile 15 one of the basie needs of the human being, and the modern human
being has o lot of choees for their clothing. Textiles have varous
characteristics depending on the fihers they are made from, soch a3 woal, silk,
cotton, viscose, nylon, polvester, ete. and the finishing applied on them via
materials such as finishing chemicals, nanoparticles, polymers, enzymes, e,
Thus. so many materials are available which can be wtilized i the
development of functional and smart textiles. In the era of technology
(mimaturization of thiz world), flexible electronies based oo textiles are
gaining momentum, The chapter presents the emerging materials in the field
of textiles with a major foous on the funetionalization of textiles, In the nest
chapters of this book, all these are reviewed in great detail,

Keywords;: Textiles, viscose, polyester, pelymers, nancmaterials

1.1 Introduction

The textile industry is of great importance 10 the économics of svery courlry in
terms of trade, employment, investment, and revenue. Simultaneously, the
chemical processes associated with textile prodoction generate o lot of waste,
greenhouse gaszes, and eonsume a larpe amount of water [1]. Innovative research
and developments are very much needead for the textile industry to minimes waste
production and maximize clothing production simultansously. A series of steps are
mvalbved from textiles manofacturing to finishing and dyeing, need the sttention of
fextile chemists as well as environmentalists. Technologioal advancements far
functional finishing have emerged in recent vears Testile matesinls from the
natural origin such a3 cotton, wool, and <ilk are prone to microbes, w0
antimicrobial finishing technologios are developed via application of polvmers,
nanomaterials, and dves [=2, 3].

This chapter overviews the advaneed structural and finishing materials for textiles.
All textiles fbers are polymners g, silk and wool are proteins maode up of polymeric
chains of amino acids, cotton is made up of glocose monomeric units and synthetic
fibers Byvlon and polvesters are the synthetic polymers. Chifosan, sericio, and
tannins are a few examples of natural polymers used for mnctional finishing of
textiles. Nanomaterials are considered as both present and future of every
technological adveancement including textiles. Various conventional methods of
finishing have been replaced with new and technobogically advanced technigues. In
the next chapters of this book, all these aspects of the textiles industry ane nevdewed
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Overview on Recycling from Waste in
Fashion and Textiles: A Sustainable
and Circular Economic Approach

Pintu Pandit'*, Kunal Singha’, Sanjay Shrivastava' and Shakeel Ahmed"'

'Wetivual Insilture of Fashion Techaology Mindstry of Textiles, Govr, of India,
Milfaparr Farens, Palng, Irncdin

"I'.;iu.'rmmrn”ercr {Jl.fl'tgr Mewdbar, Merdhor, e and Kesfror, India
'Migher Falucmiton Departoeend, Coverament of Tamuer grd Kosier, Indio

Abstract

Bocveling |5 a procedure where relected and older materals are converted lnbo
something of higher goality and inclode value 0 thelr life. & has been increas-
ingly recognized ws o of the good methad o decreade energy and substance
use wnd contribule bt sustainable production and consumption. The nofion of
upsycling and recycling have got more atiention from many designers and bagi-
ness prodfessiongls in the past few years. The value flows for acoummlated pose-
cemnsmes feekfles conrtinue 1 be analyeed aver the ghsbal challenge to develap ancd
uae eoo-Fricmlly, yel sustainable and ol agproaches witlin the fosfuion nurked
Recveling is a pressnt strategy related to style creation, with waste and rejected
materials utdized to design and create increased value goods, keeping them pro-
ductive use for more. Recpeling enables & sustainable lipout alternative for reise
techniques to be employed for greatest enwircnmental and economibc bemefit,
where used garments and Rbreics are soueced for the creatlon of freshly destzned
fashiom solutioms. The concept of taking waste amd reirmegining, reasiag, and ran-
venting it is really o new-fangled ilea since the substances are liberated and in
frightful abundance, the after effects about the environment are none or minimal
anl consumers obtain the satisfaction of baying and nsing something potentially
wastedul at 0 new and thrilling circomstance, This chapter tocuses the recycling
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Chapter 1

Polysaccharides: An Overview

8. Vijayanand? Ashwind Ravi* Alsverya Soundararajan,?
Annu,® K Sodha," and J. Hemapriva®
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Polysaccharides, commonly konown as "Cinderella of biopolymers,”
are molecules composcd of monesaccharide residues, which are
jained tegether by O-glvcosidic linkages. Nawrally, polysaccharides
are produced by various biclogical entities such as plants, microbes,
seaweeds, and animals. Polysaccharides were often found to have
linear structure, and it may also contain varous degrees of branching,
Drespite their structure, they also vary in various components such
as monosaccharide composition, linkage type, pattern of linkage,
chain tvpe, degree of polymerization, ete. based on the source of
production. This variable strocture of pelvsaccharides is responsible
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Abstract

Advanced Green Materials: Fabrication, Characterization and Applications of Biopolymers and
Biocomposites looks at their extraction, purification, modification, and processing for various
industrial, biomedical, pharmaceutical, and construction applications. The book
comprehensively summarizes recent technical research accomplishments in natural materials
and discusses various aspects of natural materials from a chemistry/engineering point of view.
The book is unigue with contributions from experts working on hybrid biopelymers and bio-
composites, bicactive and biodegradable materials, bio-inart polymears and composites,
natural polymer and composites, and metallic natural materials. The book will be a useful
refarence for scientists, academicians, research scholars, and biotechnologists. Advanced
biocomposite materials continue to become increasingly popular and important for a broad
range of different science and engineering applications. In the race to exploit the unique
mechanical, thermal, and electrical properties of these materials, researchers must also
address new challenges to predict, understand, and manage the potentially adverse effects
they could have on the environment and human lives. The book describes recent
developments and applications of biopolymers and biocomposites for applications in various
industrial fields. Chapters include eriginal research and the latest reviews in similar fields.
Biopolymers and biocomposites occupy an exceptional position in the exciting new world of
novel biomaterials. Considering their sustainability, non-toxic properties, and their ability to
have tailored properties and functions, they should be considered as a smart candidats in the
advancement of biomaterials technology.
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Section A

Study of Various Stages of Mitosis from
Permanent Prepared Slides

INTRODUCTION

The process by which the cell duplicates or produces new cells is called Cell Division or
Cell Cycle. Cell division is of two type viz., Mitosis and Meiosis. Each cell division has three
main stages viz., Interphase or I-Phase in which cell duplicates cell organelles including DNA,
Karyokinesis or Mitotic Phase (M-Phase) in which nucleus duplicate and Cytokinesis or C-
Phase in which division of cytoplasm takes place. Interphase and cytokinesis stages are same for
both mitosis and meiosis while they differ in Karyokinesis only. Karyokinesis is accomplished in
four sub-stages viz., Prophase, Metaphase, Anaphase and Telophase.

STUDY OF MITOSIS FROM PREPARED SLIDES
Term mitosis was coined by Flemming in 1882, It takes place in the somatic cells so is also
called Somatic Division. Mitosis is the division of parent cell into two daughter cells with the
same number of chromosomes and amount of DNA in daughter cells as was present in parent
cells, so is also called Equational Division. Following stages are observed under microscope:

Interphase:
1. The cell contains a prominent nucleus with intact nuclear membrane and nucleolus.
2. DNA is present in the form of a network of fine fibres called the chromatin material.
3. Itis the stage in which DNA, cell organelles including centriole duplicates.

Prophase (Gr., pro=first, phasis = appearance):
1. The centrioles already duplicated lie close to the nucleus and migrate in pairs to the
opposite end of the cell.
2. Between the separating centrioles mitotic spindle is formed.
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Bionanocomposites: An overview

Annu® and Shakee! Ahmed”

“Lecturer (Chemistryl, Higher Education Department, Government of Jammu and Kashmir,
Jammu, India

"Higher Fducation Department, Govemment of lammu and Kashmir, lammu, India

1.1 Introduction

In general, composites are made fron combining two or more different maerials
that after combining have different plivskeal and chemical propemics from inadi-
vidual components. Blonsnocomposites are movel elass of composite marerials.
Bionwmocomposics are the composite materials where at least one componcin
b coming from natural resources (mainly blopolymers) amd one having dimen-
shons an nanometer sange, pe. 1-100pme Doe o the excellent femures of thee
pamohy i moeterials as structaral of functional materials, malerkals sciemises e
mnking huge clfoms nthis arca of rescarch. These slww simdlacities with nomo-
composite materials bur there §s a fundansental difference in their preparation,
properies. functonalites, hiodegradabilny, Blocompatbilivy, and applicaions,
The large surface arca of nanoslesd partleles sesulis o lmpooved Interaction be-
twizen polymerie matrix and nanesized inorganic mowety that enfances the Tunc-
thonal properies of bionsnccomposiies sucl as enhanced physical and mechanical
strength, heat resistance, chembcal resistance, barrber properties, blodegradabilicy,
biocompatibility [1].

The term “tHonunocomposiie” was st time wsad by Theng i the year 1970, bt
U adea behind bicaswcomposite is guite ofder. The (s evidenos of this idea was ne-
flected in the work of Wagner in the vear 19491, where silica nanoparticles ¢ 10100 nmp
wiere incorporated ineo natural rubber as reinforcensent maserial. Blonanocmposies is
conssdered & an energing feld o the arca of nanotechedogy amd has been devetoped
Wy & grewter earénl after the Introdecton of advamageaus insuumencs ke scanndng
clocton microscopy, scianning probe mdcroscopy, and wneebng elecioon microscopy,
By using these techniguees, it s now possibbe w swidy the sarfsce morpholisgy of these
matcrials with high reselutbon and chock the pamicle size. Blomanocomposites bocame
i subject of intensive research dise to thedr idherem bocompaibdility, biodegrodakiliy,
and sontoxiciy abong with boproved stociural and functional propenies that make
them suitable for versattle applicatons most comimonly in Momedical applicaions as
bbommisteriints, Due o the rencwned Bocompatibilicy and nomnosbcily of Rommocomipos-
bes, theese are progressively used in blomedical applications such as wound drcssings,
drug delivery, vaccination, aml tssue cagineering. Additionzlly, bionanocompisies
filins fied dwir applicatioas i packaging Indesuy doe v their cos-cfleetiveness and
evolthemdly nature with some addidonal chursctenisties such as anthindoroblal, oaygen
sedvetiging actvity, good bamier properties, amd enlanoad wensile strengeh |1 2],

N i adgisies, i Vi Dagionring asd Regenedtien Wb, igeabilelan g DL 00 e THTA 0| 3821 24l 8
B P2 9100 Flasdgi Lal Al pglite 7 il
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1.1 Introduction

ComposiMisauoadmrmummvisagcsawidemofappﬁcaﬁon.Biomommpodm,
asmemme.wggemcomistsofmeofiucmpmmmdedwd&ommmulmigimm
biocompatibility and biodegradability of these composites help in widening their spec-
umno!app!icaﬁom.Thenanometerdimcnsionsof!h:hianmooomposiwsoffenhcsig~
nificant advantages of nanotechnology in the application of composites. The biopolymers
used in the bionanocomposites overcome the environmental hazards posed by materials
like plastic, hence serving as an environment-friendly component. Bionanocomposite is
emerging to be a sustainable altemative [0 its existing counterparts. The preparation
muhodsofﬂwbimwnowmposimimpm:ﬁﬂmﬁmﬁonaﬁ&eswmebimammm
thus making them significantly different from each other. The lightweight of these com-
posites has eventually led to the replacement of heavyweight conventional composites by
them.

1.2 Methods of preparation of bionanocomposites

There are different methods for the preparation of the bionanocomposites. Some of
them are discussed below (Ahmed & Kanchi. 2018; Das et al., 2021: Mohammad

Taib et al., 2021; Zhao et al., 2008).

1.2.1 Solution method

The solution of constituent biomaterial and the dispersion of inorganic nanomaterial
are mixed together. This mixing leads to interaction between the constituents result-
ing in jellification, thickening of precipitation. In case of incompatibility of the con-
stituents, precipitation is observed. A strong interaction between the two indicates
good compatibility. A nonuniform distribution of filler in the matrix is abserved in
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Chapter 10
Phytomediated Synthesis of Cerium Oxide
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Nanoparticles and Their Applications
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Abbreviations
AL Azodicarbonormde
Cel) NPs CUenum oxide nanopanicles

Cell, Cenum dinxide

D5 Infferential scanning calorimetry

FESEM Field emission scanning electron microscopy

RS Reactive oxygen specics

SAED selected urea electron ditfrachon

SEM Scanning electron microscopy

g Scanning tunnciling microseopy

TEMMHRETEM  Trunsmission electron microseopy/high-resolution transmisston
electron microscopy

TGA Themmoreruvimetric analysss

WAND Wide-angle X-ray diffraction

XPS M-ray photoelectrmn spectroscopy

XED X-ray diffraction

10,1 Introduction
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Abstract

Chitosan a natural polymer, a fully or partially deacetylated form of chitin that is widely known
to be present in many living organisms such as crustaceans, arthropods, fungi, etc., as an
essential exoskeleton supporting structure. Owing to its advantageous properties, including
nontoxicity, biodegradability, and biocompatibility as well as its chelating, growth-regulating,
and film-forming ability, chitosan is profoundly used in the environment, agriculture, food

industry, biotechnology, medicine, textiles, and cosmetics . The vast biomedical applications of
chitosan are governed by its biocompatibility as well as its antitumor, antimicrobial, and
mucoadhesion ability, making it a most promising biologically active polymeric material . Along
with the beneficial properties of chitosan, it has some limitations also, such as poor agueous
solubility and other solvents as well, which enforce the requirements to improve its proparties
by differant means either physically or chemically in order to make it amenably advance and
can be applied to a broader fields. The whole scenario of modification needs different reaction
conditions and reaction pathways. Meanwhile, the fundamental skeleton of chitosan should
not be changed with modification. This is to keep the beneficial physicochemical and
biochemical properties intact and bring new and improved properties, depending on the nature
of the functional groups introduced to the chain.
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Biopolymers: An overview
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Introduction

In the current scenario, the growing concerns of environmental and health hazards are key topics in the
field of science. As the population increases, to fulfill daily needs, people unthinkingly use nonbiode-
gradable and easily available polymer-made plastics in their everyday life from the kitchen to the
healthcare sector. Due to overuse of nonbiodegradable polymers, it is currently a significant challenge
to deal with plastic waste. Additionally, this nonbiodegradable polymer waste increases the risk of
health issues. With growing awareness of a healthy environment, researchers have developed sustain-
able and eco-friendly biopolymer-based green composites which are mainly engineered, or have func-
tionalized raw biopolymers with other degradable synthetic or biosynthetic polymers (George, Sanjay,
Srisuk, Parameswaranpillai, & Siengchin, 2020; Gurunathan, Mohanty, & Nayak, 2015; Moraes, Silva,
& Vieira, 2020). By 2030, it is expected that 209%—25% of biobased renewable composite materials will
be utilized in different sectors of human life from industrial applications to biomedical applications
(Rajeswari, Stobel Christy, & Pius, 2021; Silva, Rodrigues, Femandes, & Reis, 2020b; Varma &
Gopi, 2021). These natural renewable green composites are biocompatible and biodegradable, and
are widely applicable in the fields of food science (Augustine, Rajendran, Cvelbar, Mozeti¢, &
George, 2013; Mangaraj, Yadav, Bal, Dash, & Mahanti, 2019), pharmaceuticals (Deb, Kokaz, Abed,
Paradkar, & Tekade, 2019; Nayak & Hasnain, 2020), tissue engineering (Pattanashetti, Heggannavar,
& Kariduraganavar, 2017; Silva, Rodrigues, Fernandes, & Reis, 2020a; Sohrabi, Khorasani, Ahmed, &
Annu, 2021), and bioadsorbents (Donner, Arshad, Ullah, & Siddique, 2019; Singh et al., 2020).

The word biopolymer comes from the Greek “bio” meaning “life" and “polymer” meaning “many
parts.” Biopolymers are widely extracted or synthesized from living organisms which are mainly
plants, animals, microorganisms, algae, fungi, etc. Additionally, the resources of biopolymers are ag-
ricultural waste, industrial biowaste, and forestry feed stocks. The main source of biopolymers are liv-
ing organisms which make them biocompatible and biodegradable. Historically, biopolymers have
been widely applicable in different fields (Deb, Al-Auragehi, Chandrasekaran, & Paradkar, 2019).

Ahanced Applications of Biobased Malerials. hips:/dolorg/ 10.1016'B978.6.323.91677.6.00026-X 3
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Nanocomposite and Food Packaging

Aayveena Altaf', Aamir Hussain Dar*, Shafat Ahmad Khan?
and Anurag Singh®

'Department of Food Technology Jamia Hamdard, (Deemed to be University),
New Delhi, India

Department of Food Technology Islamic University of Science and Technology
Awantipora, Kashmir, India

‘Department of Food Science and Technology, National Institute of Food
Technology Entreprencurship and Management, Kundli, Sonepat, Haryana, India

Abstract

The development of different packaging materials such as nanocomposites is a
strong drive in food stuff industry for packaging resolutions that contribute to
maintainable development by targeting a globular economy, which pivots around
the recyclability of the packaging materials and it is a novel approach to enhance
characteristics of polymers together with mechanical strength, barrier against
gas and vapor as well as thermal stability, as they markedly upgrade the pack-
aging properties because of their nanometer size dispersion. Properties such as
increased water resistance, modulus and strength, and decreased gas permeability
are improved. Additionally, antioxidant properties and antimicrobial can be also
presented, which are very signilicant for food packaging applications. Although
utilization of biopolymers is restricted because of their wsual poor mechanical
and barrier properties, but due to reinforcement of fillers, these properties can be
improved. Nanocomposite is produced when fillers used are at least one nanoscale
dimension (nanoparticles). This chapter will discuss many nanofillers and tech-
niques to utilize them with different polymer matrices, focusing on the enhance-
ment and improvement in the food packaging system.

Keywords: Nanocomposites, food packaging, polymers, nanofiller
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Advancement of Nanotechnology
in Developing Functional Foods:
Nanotechnology in Functional Foods

Animesh Naskar', Sebak Ranjan Roy'*, Ivi Chakraborty’
and Tanima Bhattacharya'’

Departinent of Food Science and Technology, Maulana Abul Kalam Azad
University of Technology, West Bengal, India

Department of Post Harvest Technology, Faculty of Horticulture, Bidhan Chandra
Krishi Viswavidyalay, West Bengal, India

‘College of Chemistry and Chenical Engineering, Hubei University, Wuhan, China

‘Departiment of Science and Engineering, Novel Global Community Educational
Foundation, Hebersham, Australia

Abstract

Exposure of nanotechnology deals with several aspects of the food technology
domain in the recent decade to provide significant quantity, safe, and healthy
foods for human consumption. In this consequence, the research activities have
been directed toward the advancement of nanotechnology in the food sector,
Nano-based materials are not only involved in functional food development also
uses in food processing, food packaging, and rapid detection of foodborne patho-
gens of food products. Other applications include the improvement of taste, flavor,
color, the texture of foodstuffs. Recent research depicts the potential utilization of
nanoparticles showing their efficacy in the delivery of bioactive ingredients, which
explores the benefits not just within food products but also around food products.
Nanoencapsulation is an emerging field in this regard, elevating the protection
performance to sensitive bioactive ingredients by preventing unnecessary inter-
actions with other constituents in foods. Moreover, the current data emphasizing
the-attributes of bioavailability and the degree of solubility of nanofoods ensure
the optimum discharge of ingredients of food at an action taking place, thereby
improving human health. However, successful applications of nanotechnology to

“Corresponding author: roy sebak@rediffmail. com
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> UNIT-I <3

Computer and its characteristics, application of computers. digial and analog computer,
generation of computers. compater types | mainframe computer. super computer, minicompaser,
memory : RAM, ROM. PROM. EPROM, EEPROM. storage unit (Bit. Byte. KB. MB, GB,
TB. PB). floppy disk. hard disk. optical disk. magnetic tapes CD. DVD. Input and output
devices : Keyboard, Mouse, Light pen joystick, Data Scanning Devices,scanner, monitor,
printer and its types. Projectors.

1. WHAT IS COMPUTER?

The term computer is used 1o describe a device made up of a combination of electronk
and electromechanical (part of electronic and mechanikal) components. By iself, a computer
has no intelligence and is referred to as hardware. A computer, or computer sysiem, does not
come to life until it is comnected 1o the other parts of its system. A computer system is a
combinarion of five elements Hardware, software, users, procedures and data/
information.When one computer system is sclup to communicate with another computer
svstem. connectivity becomes a sixih element. Different writers has given different definitions
of computer some of them are as under :

& A computer is a device thal transforms data into meaningful information. [t processes

the input according to the set of instructions provided 1o it by the user and gives

the desired outpul.
% A compuier is an electronic devie/maching which stores. reads, and processes
data 10 produce meaningful information as output,
A Computer is an electronic machine that can soive different problems, process
data, and store& retrieve data and perform cakculations faster and efficiently than
humans™,

< A computer is an electronic device thai is used o process data. It operates as per

the instructions produced by the user. in the form of programs.

&  An electronic device that can automatically accept and siore input data, process

them. and executing programmed instruclions,

Computer is a4 device that transforms data o meaningful information. Data can be
anything like marks obtained by vou in various subjects, It can also be NAME, AGE,
WEIGHT, HEIGHT. etc. of all the students mn a class.

1
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Chapter I

Need for security, Principal of security- confidentiality, integrity
and authentication, computer security concepts(CIA), Security
threats/ Attacks, Vulnerabilities and protections, Type of Threals
—~ DoS, DDos, Spoofing, Virus, Worms, Torjans, Backdoor,
Phising and Spam, Information Security, Methods of Protection.

1.0 Introduction: The Internet has transformed our lives in many
good ways. Unfortunately, this vast network and its associated
technologies also have brought in their wake, the increasing number
of security threats. The most effective way to protect yourself from
these threats and attacks is to be aware of standard cybersecurity
practices. This article on “What is Computer Securnity?” presents an
introduction to computer security and its key concepts.

1. What is Computer Security?

2. Computer Security Threats

3. Why is computer security important?
4. Best computer securify practices.

What is computer security?

Computer security basically is the protection of computer systems
and informarion from harm, theft, and wnauthorized use. It is the
process of preventing and detecting unauthorized use of your
computer system.

There are various types of computer security which is widely used
to protect the valuable information of an organization,
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FOUNDATION COURSE IN CHEMISTRY

Dr. Faheem Rasool ¢ Dr. Aitaf Ahmed ¢ Prof. Mohd. Riaz,
Dr. Mohd. Saleem ¢ Dr. Shakeel Ahmed

"Foundation course of chemistey-1l" Is a comprehensive guidebook designed
speafically for students pursuing a Bachelor of Science degree. Written by a team of
expert from various colleges, the book offars o detadled understanding of the basic
principles of chemistry. The book focusas on fundamental concepts such as states of
matter, chemical bonding, molecular structure, and stereochemistry. The book is
written in a clear and concise language, making. it exsy for students to understand even
the mest complex concepts, The authors have used simple language 10 explain the
concepts, making it easler for students to grasp the subject matter, The book is
intended to help students develop a strong foundation in chemistry and help them
succeed In their academic pursuits. The authors have ensured that the book is aligned
with the syllabus of B.5¢c. semester-Il (Major/Minor) of the University of Jamme as per
the National Education Policy 2020, This ensures that the book covers all the essential
topics required for students to succead in their coursework. The book starts with an
introduction to the states of matter, ¢xplaining the properties and characteristics of
solids, liguids, and gases. It then moves on to chemical bonding, explaining the
different types of bonds such as ionle, covalent:, and metatlic bonds. The suthors have
also discussed molecular structure and stereochemistry in great detail, including the
geometry of molecaies and how it affects their properties, Overall, "Foundation
Course of Chemistry-R" is an excelient resource for students pursuing & Bachelor of
Sclence degree, particularly those in the field of chemistry, With its clear and concise
language, comprehensive coverage of essential topics, and focus on practical
examples, this book Is an indispensable tool for anyone seeking to bulld 3 strong
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alko a tellow scholar of Indlan Counell of Soclal Sclence Research
(ICSSR), New Dalhl. He have been absorbed In teaching In higher education
department since 2017,

Furthermore, he has Published more than 20 Research papers in reputod National and
International journals. The author has wiltten many books and Book chaptoers with
authenticity thereof. His taste on burning lssues are ustally seon in ditferent
Newspapers of JRK on editorlal pages. The author has recently nominated Lo join best
diplomats to Kuala Lampur, Malaysla,

Mo has participated (n many International/National Conforences/seminas and also
presented more than 30 Research Papers, He was also awarded with best Restorch

Paper presentations in mahy conferonces.,

Prof. Murtara Ahmad halling from a bordor villoge of Mendhar He
completed his basle education from his native place and Joined GDC
Paonch for pursulng his B.A. He compleated His PG In Political Sclence
from AMU, Aligarh and ptoceeded for B,ED from Kashmir University,
through distance Lducation Jammu Chapter, Mr. Murtaza Qualifiod
both NET conducted by UGC and JKSET conducted by Kashmir
University before his appolntment, .

Hi was working In Kendriya Vidhalya No. 1 Gandhl Nager Jammu as PGT Political
sclence for one and half year and then gave his services to the School Education
Department. Mi. Murtaza Almed was selected as Assistont Professor by lammu &
Kashmir Public Service Commission and appolntment In Higher Education
department, Government of Jammu and Kashmir In 2017, Presently He is posted in
Chottey Shah Memorial Degree College Mendhar (NAAC Accredited Grade B). He
participated In many National and International conference and seminars and also
presented many papers, Being Columnlst he has wrltten many articles on soclal Issues.
Beside his formal teaching he is also holding many other responsibilitios In the College L‘
and strive himself for the service of the natlon. N

) U A e ph o DR

ISON D78-81.95004 7 5 4

A1

NARENDERA PUBLISHING HOUSE

Mol -




CONTENTS

Unit 1. Political Theory and Political Science 1
1.1 Introduction to Political Science, Politics 3
and Political Theory
1.2. Nature and Scope of Political Science 13
1.3. Traditional Approaches: Philosophical 22
and Historical
1.4. Modern Approaches: Behaviouralism 27

and Post-Behaviouralism

Unit II. State: Origin and Nature 37
2.1. Meaning and Elements of State: Difference 39
between State, Society and Nation

2.2. Theories of Origin of State: Evolutionary 51
and Social Contract
2.3. Theories of Nature of State: Liberal 62
and Marxist.
2.4, Sovereignty: Austin’s Theory and 65
Pluralistic Theory
Unit IIl. Basic Concepts 75
3.1. Equality and Proportionate Equality 77
3.2. Liberty: J.S. Mill and T.H. Green’s Views 82
3.3. Justice: Liberal and Marxist Perspectives 85
3.4. Democracy: Meaning, Evolution and Types 103
Unit IV. Major Ideoligies 12.3-168
4.1. Liberalism: Classical to Neo-Liberalism 125
4.2. Socialism: Marxist Perspective 137

4.3. Secularism: Western and Indian Perspectives 143
4.4. Feminism: Meaning and Issues 152



political Science (Semester-I) ;

p———

:  POLITICAL METHODOLOGY

The subﬁe.ld of political methodology is concerned with the
philosophical bases of political science, social science,

empirical research design and analysis, and practical
field research experience,

Courses in the political methodology field cover philosophical
issues regarding the possibility of a science of politics, the
similarities and differences between political science and
other social sciences, -alternative modes of explanation, and
the truth of knowledge claims. They also examine the
formulation of experimental and non-experimental research
designs for making causal inferences about political processes
and behavior and explore the use of statistics, mathematics
and computers for the analysis of political data generated by
such research designs. Students are also provided an
opportunity to conduct individual and group research projects
through seminars. The political methodology faculty has
current research and teaching interests in such diverse topics
as mass media, feminist theory, language politics, political
economy, rational choice theory, and public policy.

e ey A S S SR e A S S S T R R B A «
1.10»— LA P P -

> MEANING OF POLITICAL SCIENCE

It is well said that man is a social animal. For the satisfaction
of his needs he has to depend upon the society. That is why,
it is most essential for a man to live in the State which is a
politically organised society. The state is the Pivot for the
study of Political Science and Political Science studies
everything that is concerning with the state. In the ancient
times the word ‘Politics’ was used in place of Political Science.

The English word political or politics originates from three
Greek words i.e. Polis (city state), Polity (government) and
Politeia (constitution). So, in the original Greek sense it is a
study of the city-state and its administration in practical as
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INTRODUCTION TO MACROECONOMICS

At the end of this unit, you will be able to:

Describe the Meaning and Nature of Macro Economics.
Describe the Scope of Macro Economics,

Explam various Concepts of Macrosconomics

Explain the Method of Measure of National Income

Explain Difficulties in the Measurement of National Income
Why GDP is not a good measure of social welfare,

\ANILOVERVIEW,

oOooOoCoCoC

l MACROECONOMICS AND NATIONAL INCOME

lnﬁoduction to Mezning of : Nature and Concept and
Macroeconomics Macroeconomics | | Scope of Measure of
| Macroeconomics | National Income
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]_ INTRODUCTION

Chapter
[ 1A Concept, definition and dimension of Health.

1.2. Definition, aim, objectives and principles of Health Education,
1.3. Personal Hygiene

1.4. School Health Program- Health Service, Health Instruction, Health
Supervision, and Health Record. (Major Course Only)

1.5 Guiding Instructions in Personal Hygiene (Minor Course Only)

1.1. CONCEPT, DEFINITION AND DIMENSION OF HEALTH
1.1.1 Concept of Health

Health is the level of functional or metabolic efficiency of a living organism,
In humans it is the ability of individuals or communities to adapt and self-manage when
facing physical, mental or social challenges. Health is that balanced condition of the
living organism in which the integral, harmonious performance of the vital functions
tends to the preservation of the organism and the normal development of the individual.

Health can be seen as a multifaceted dimension of human life and as a ‘reserve
stock” of vitality, fitness and strength (whether psychological or physical or both) which
individuals can draw upon to pursue their goals and actions. From a sociological
viewpoint health can be seen as both ‘attribute’ and ‘relation’, simultanecusly involving
biological and social factors. This suggests a dynamic view of health and illness, changing
across biographical and historical time. The experience of health, both good and poor,
is likely to be influenced by the circumstances into which people are born and the
contexts and actions which prevail at different stages of life.

The word originally came from Old English and it meant the state and the condition
of being sound or whole. More precisely, health was associated not only with the
physiological functioning, but with mental and moral soundness, and spiritual salvation,
a5 well. Though the word health has often been preceded by both pasitive and negative
qualifiers such as good, bad or poor, it has always been regarded as a positive entity.

The idea of health is capable of wide and narrow application, and can be negatively
a well as positively defined. It is often said that the medical model of health is a nepative
cne: that is, that health is essentially the absence of disease. Despite bold attempts by
bodies such as the World Health Organisation (WHO) to argue for a definition of health
3 'a state of complete physical, mental and social well-being, and not merely the absence
of disease of infirmity’, most medically related thought remains concerned with disease
@d {liness. The phrase ‘complete well-being’ remains as elusive as it is positive. For the
ancient Greeks, health was always an attribute of paramount importance. Their initial

1
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HIGHER FI)UCATION AS
PER NEP 2020

Higher Education in the light of NEP 202

« Concept
Structure
Objectives

Main Features

Challenges
CONCEPT & FEATURES OF NEP

NEP 2020 is the first education policy of the 21st century and replaces the
thirty-four year old National Policy on Education (NPE), 1986. Built on the
foundational pillars of Access, Equity, Quality, Affordability and Accountability, this
policy is aligned to the 2030 Agenda for Sustainable Development and aims to
transform India into a vibrant knowledge society and global knowledge superpower
by making both school and college education more holistic, flexible, multidisciplinary,
suited to 21st century needs and aimed at bringing out the unique capabilities of
each student. The policy has been formulated after a very detailed consultative
process, unprecedented in depth and scale. Consultation involved over 2 lakh
suggestions from 2.5 lakhs Gram Panchayats, 6600 Blocks, 6000 ULBs, 676 Districts.
The MHRD had initiated a collaborative, inclusive, and highly participatory
consultation process from January 2015. In May 2016, ‘Committee for Evolution of

the New Education Policy’ under the Chdlrmansh:p of Ldlt‘ Shn T S.R. Subramanian,

Former Cabinet Secretary, submitted its report: Bas vwe« the Ministry prepared
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Introducﬁnp

Pavehology is the scientib ainedy of e mind and belavior Paychologists s
:1|.'1i1.v'|j; mvolved in studying andl understanding mental processes, st Duanietion
and behavior. The ficld of psye hology 15 considered a itk Scencs with strimg
connections 1o the medical scwences, so 1l sewences, and education (Boyack, Kl
& Borner, 2000)

Psychology is the scientifi study of behaviour and mental processes Belavious
cludes all of our outward or overt actions and reactions, such as ver hal anel facnil
expressions and movements, Mental processes reler fo all the imternal and covert
activity of our mind such as thinking, feeling and remembering Ias a sewennifie
study because 1o study behaviour and mental processes, the psye halogists use
scientific methods for understanding more precisely and accurately

Meaning of Psychology: The word, ‘Psychology” is derived from bwo (ireek
word, ‘Pysche’ and Logos'. Psveho means ‘soul” and 'Logos’ means “science” Thus
psychology was first defined as “science of soul”
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Educauorn s 10 humanmnee humanity and g .
Ife broad minded. cultured and well cduacs
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in the development of an individuals. Diffe
educationalist have different views on educany
We  can  say  that educanon 18  the ove

modification of behaviour
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1

POLITICAL THEORY AND
POLITICAL SCIENCE

= INTRODUCTION TO POLITICAL SCIENCE
Meaning:- Political science is a subject concerned with
e study of the state and the government. It was first developed
s a systematic subject by the ancient Greeks with reference to
he “city states”. But in its modern form, the subject is
omparatively a recent development. Till the dawn of the era of
democracy and nationalism, the politics was considered as the
Privilege of the princes, politicians, philosophers, and
educationist. And the common men hardly bothered about
politics and political theorizing. However, with the spread of
the democratic and nationalistic ideas, politics has become
everyone’s affairs. The spread of education among the people
has created new political awareness among the people and
encourage them to take active part in political activities. As a
result, political science is no longer the privilege of a few and
has fallen within the reach of every common people.
Terminology: One important problem which confronts the
study of political science is confusing regarding terminology.
As Jellinek has observed “No science stands so much in needs
of a precise terminology as political science™. This confusion
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EVOLUTION, CONSTITUTIONAL
AND COMPARATIVE
PERSPECTIVES

1.1 EVOLUTION OF DEMOCRACY : A COLON
PERSPECTIVE

Democracy is a form of government in which the people have
the power to choose their representatives and hold them accountable
for their actions. Democracy is often considered as a modern and
universal value that is essential for human dignity, freedom, and
development. However, democracy has a long and diverse history that
is influenced by different cultural, historical, and political contexts. One
of the most interesting and complex cases of democracy is India, which
is the world’s largest democracy and one of the oldest civilizations.
India’s democracy is not a simple or straightforward outcome of its
colonial past, but rather a result of a dynamic and contested process of
decolonization, nation-building, and constitutionalism. India’s democracy
was shaped by various factors, such as the legacy of British colonial
rule. the Indian freedom struggle, the partition of India and Pakistan,
the drafting of the Indian constitution, the social and economic challenges
of post-independence India, and the cultural and religious diversity of
India’s population.
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11. MODERN CONCEPT OF PHYSICAL EDUCATION

-~ The ng_i_g‘_g._g_qgept of physical Education does not refer physical Education

“as military exercises or limited to rhytlms counting éxercises. The new concept of
physical edication is not at all co‘n'cl;ﬁd'ir:é physical educafion as a dilling/ marching
programme or enjoying only with some sort of mass displaying activitied Modern
concept of physical education is well emphasized, Gnderstood an recognized in
the existing society. Below mentioned points may assist us in understanding the
modern approach and trends in physical education. The modern concept of Physical
Education (PE) has evolved to encompass a broader and more holistic approach to
health, fitness, and well-being. While the traditional focus on physical fitness and
motor skills remains, modern PE also takes into account the changing needs of
individuals in a fast-paced and technologically driven world. Here are some key
aspects of the modern concept of Physical Education:

1. Philosophical approach: In the modern era physical education has been
acmmrdbphilosophical approach, which is individual as well as
society cgntric. Now every individual and society as a whole has understood
the social valves in physical education. Itis no more misunderstood ﬁﬁ_jﬁ}m‘d
to parade groinds or_gymnasiums, Modern concept emphasized physical
education as a“influencing source of developing positive and progressive
thinking in the society. ’ o

2. EducaWess: Modern concept of physical education refers physical
activities as an Education approach. Physical activities present us many
tducational values not limited to physical development only. Physical
education also involves education process as other general educational
subjects. In modern era physical education is highly accepted, recognized
and implemented in schools, colleges and upl\'cmj}fﬂs-

| \
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gm 1.1 Climatology: Definition and Elements of weather and Climate.
1.2 Composition and Structure of Atmosphere.

I 1.3 Factors affecting Distribution of Insolation.
1.4 Global Heat Budget.

3 CLIMATOLOGY

Atmospheric scientists often subdivide study of complexity of gaseous envelope
thatsurrounds the earth into specific areas of interest. One such division identifies the
fields of meteorology and climatology. Meteorology is a science that deals with motion and
the phenomena of the atmosphere with a view to both forecasting weather and explaining
the processes involved. It deals largely with status of atmosphere over a short period of
| time and utilizes physical principles to attain its goal. Climatology is the study of atmospheric
. conditions over a longer period of time. It includes the study of different kinds of weather
that occur at a place. Dynamic change in the atmosphere brings about variation and
occasionally great extremes that must be treated on the long term as well as the short-
term basis. As a result, climatology may be defined as the aggregate of weather at a place
over a given time period. There is diversity of approaches available in climate studies.

| 1 1

z Physical Dynamic Applied
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Introduction

In the current scenario, the growing concerns of environmental and health hazards are key lopics in the
field of science. As the population increases, to fulfill daily needs, people unthinkingly use nonbiode-
gradable and casily available polymer-made plastics in their everyday life from the kitchen to the
healthcare sector. Due 1o overuse of nonbiodegradable polymers, it is currently a significant challenge
1o deal with plastic waste. Additionally. this nonbiodegradable polymer waste increases the risk of
health issues, With growing awareness of a healthy environment, rescarchers have developed sustain-
able and eco-friendly biopolymer-based green composites which are mainly engineered. or have func-
nonalized raw biopolymers with other degradable synthetic or biosynthetic polymers (George, Sanjay,
Srisuk. Parameswaranpillai, & Siengchin, 2020; Gurunathan, Mohanty, & Nayak, 2015; Moraes, Silva,
& Vieira, 2020). By 2030, it is expected that 20%—25% of biobased renewable composite materials will
be utilized in different sectors of human life from industrial applications (o biomedical applications
(Rajeswari, Stobel Christy, & Pius, 2021; Silva, Rodrigues, Ferandes, & Reis, 2020b; Varma &
Gopi, 2021). These natural renewable green composites are biocompatible and biodegradable, and
are widely applicable in the fields of food science {Augustine, Rajendran, Cvelbar, Mozeti¢, &
George, 2013; Mangaraj. Yadav, Bal, Dash, & Mahanti, 2019), pharmaceuticals (Deb, Kokaz, Abed,
Paradkar, & Tekade, 2019; Nayak & Hasnain, 2020), tissue engineering (Pattanashelti, Hegoannavar,
& Kariduraganavar, 2017; Silva, Rodrigues, Fernandes, & Reis, 2020x; Sohrabi, Khorasani, Ahmed, &
Annu. 2021}, and bicadsorbents {Donner, Arshad, Ullah, & Siddique, 2019: Singh el al.. 2020).

The word biopolymer comes from the Greek “bio” meaning “life” and “polymer’” meaning “many
paris " Biopolymers are widely extracied or synthesized from living organisms which are mainly
plants, animals, microorgamisms, algae, fungi, ewc. Additionally, the resources of biopolymers are ag-
ricultural waste. industrial biowaste, and forestry feed stocks, The main source of binpolymers are liv-
ing organisms which make them biocompatible and biodegradable, Histonically, biopalymers have
been widely applicable in different fields (Deb, Al-Auragehi, Chandrasekaran, & Paradkar, 2019).
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Introduction

According 1o epidemiological studies about the relationship between nutritional habits and illness risks,
lood products have a direct influence on health. This fact has prompled several health organizations
Iroughout the world to recommend a higher intake of plant-based diets Lo promote human health and
prevent the onset of cenain diseases (Espin, Garcia-Conesa, & Tomis-Barberin, 2007). In recent years,
the wradition of using nutraceutical products for health promotion has expanded dramatically. Nulra-
ceulicals serve as a bridge between nutrition and medicines (Faridi Eslanjani, Assadpour, & Jafari,
2018). Tt may be challenging to consume all the nutrients required to sustain the regular physiological
functions and maintain optimum health, The assimilation of nutraceuticals into food items is simple
and easy technique for the development of novel functional foods {Gongalves, Martins, Duarte,
Vicente, & Pinheiro, 2018).

Nutraceuticals are defined as an emerging food category, consisting of dielary elements that pro-
vide health benefits in addition to their nutritional values. They are predicted 1o have relatively lowered
loxicity and subsequent adverse effects compared o medications used to cure identical symptoms,
wice they are derived from natural nutritional resources (Ting, Jiang, Ho, & Huang, 2014). Several
ivod elemems, ie., vitamins, proteins, folic acid, amino acids, minerals, functional lipids, and phyto-
themicals, known as bioactive food ingredients, are utilized to create functional foods that play a role
beyond normal nutrition (Augustin & Hemar, 2009). Nutraceutical products play a vital role in several
Iherapeutic areas, including cough and cold, blood pressure, digestion, slecping disorders, diabetes,
Peaporosis, anthritis, cholesterol control, depression, pain killers, and prevention of ¢ertain tumors
'Das. Bhaumik, Raychaudhuri, & Chakraborty, 2012). Despite their widespread use, the therapeutic
#Hicacies of nutraceuticals are frequently hampered by Iheir limited oral bicavailability, which is
-4sed by a variety of physical, chemical, physicochemical, and physiological variables. Researchers
Mave been using various delivery mechanisms to enhance the bioavailability of nutraceuticals 1o im-
Move their efficacy (Ting et al., 2014).
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Introduction

With the increase in urban populations and hectic lifestyles, the demand for fresh, nourishing, fast, and
accessible food resources is rising day by day. By 2050, the global population is predicted to increase
from 7.7 billion 10 9.7 billion. With the increment in the world's population, the most significant chal-
lenges are reducing food wastes, including 47% of all fruits and vegetables and 12% of meat and animal
products, and achieving food security. Food is our primary requirement, so the manufacturing, han-
dhing. transportation, and primary storage of food are much more complicated when viewed from var-
ious aspects and these processes need 1o meet the prescribed standards to ensure health and
environmental feasibility.

Food packaging has a prominent role in the storage and transportation of food items and, simulta-
ncously, in keeping their quality intact and protecting them from harmful bacteria. It also impacts the
shelf life of food products and protects them from physical, environmental, chemical, and microbial
hazards. Furthermore, packaging also plays a vital role in a product’s saleability and availability
(Youssef & El-Sayed, 2018). In the food industry, the growth of pathogens takes place on the packaging
and on the food surface. Due to contamination of foods and degraded or lost food products, millions of
dollars are being spent by the food industry (Brooks & Flint, 2008). Packaging helps in keeping prod-
ucts away from the outer environment and ensures food protection against stagnant produce caused by
mechanical forces, odors, dust, gases, moisture, and microorganisms. It also protects against radiation,
light, and insects, Due to the contact of these harmful agents, the shelf life of food decreases. Therefore,
adequate packaging should play the role of a bamier Lo decrease the effect of nearby food contamina-
tions. Simultaneously, the packaging should be impenetrable, nontoxic, and inert Lo MICroorganisms.

Other than this, the material utilized for food packaging products is a significant factor, as pack-
aging is not just for covering the products, It also provides in formation like the quantity that the buyers
are purchasing, protects against pollution and outer environmental damages, and beneits in stimulating
the storage and shipping of products (Moustafa, Youssef, Darwish, & Abou-Kandil, 2019).

Packaging materials can be considered a part of our life. For many years, convenltional matenais
such as petroleum-based synthetic polymers, paper, metal, glass, eic. have been utilized for food
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Introduction

Nanotechnology in food industry applications

It has not been long since science has presented 1o us one of its most innovative advancements in the
form of nanotechnology and nanoscience. The applications of nanotechnology in agriculture and the
food sector are relatively new than are their applications in medicine and pharmaceutical sciences.
Food nanotechnology aims to metamorphose the developing agri-food indusiry by elevating produc-
on, nutritional value, quality of products, and food safety (Chung et al, 2017 Sekhon, 2014).
Nanotechnology-based processing techniques will reshape the face of food manufacturing in terms
of it only betier food protection and preservation but also development of putraceuticals or nanofoods
(Fathakoti, Manubolu, & Hwang, 2017). Currently, there is an need to develop more sensitive and fast
techniques that are rapid and economically feasible for biosensing applications in food quality
NELsmEnts,

There are five categories of ﬂ]J]J”EMIiﬂﬂ-E ol nanotechoology in the ood industry H:"lg. 10,13, whach
ate broadly enlisted here:

Synthesis of nan oencapsulated or nanoscale additives for foods.

pmms-ms of food ingredients to form nanoscale struclures.

Nanomaterial incorporation into food produets to enhance their flavor, aroma, shelf life, e1c. or to
develop edible/nonedible smart food packaging materials,

Development of nanomaterials and devices [or processing and treatmen, e.g., nanofiliration for
Potable water treatment,

Nunosensory for food quality and contamination assessments (Chaudhry et al., 2008).

heers ,
m:mh* the scope of nanofoods and nutraceuticals in the food and wellness industry cannot be under-
¥ however, the polential risk assessment in human health salety remains g top prienty [or studies
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The bone

he fundamental constituent of the vertebral skelcton is the bone. which is a solid composite hiving
natenal (Sheikh et al., 2015). This dynamic tissue helps in the control of electrolyte concentrations,
wch as Ca and P, in the human body, first and foremost through collaborating with the digestive and
renal systems (Salgado, Coutinho, & Reis, 2004; Stevens, 2008). Sccond, due to its rigid and slightly
clastic structure, 1t can serve as a framework for supporting and attaching smoother tissues like muscles
and it can also serve to protect bone marrow and vital organs. Finally, it provides complete support to
the entire body's necessary movement and muscle contraction (Legard & Schluter, 2010).

Biology of the bone structure

A solid bone layer (also known as the cortical bone) surrounds a spengy bone structure within most
Sones, which is protected by an exterior layer of solid bone (also called cancellous or trabecular
bones). A trabecular bone is composed of trabeculae that are defined in a honeycomb pattern on
he surface of the bone. The proportion of trabecular and cortical bones is diverse based on the function
of the skeletal segment. The fundamental distinction between a trabecular bone and a compact bone is
porosity, which varies from 5% to 30% in compact bones, and, in trabecular bones, it varies from 30%
090%. A compact bone has a porosity of 5%—-30%, and a trabecular bone has a porosity of 30%—90%.
Long bones are made up of the diaphysis or the main shaft, the epiphysis or the bulbous extremities, and
"*,"_'c‘aPhysis that is located in the center of the two (humerus and femur). Medullary (or marrow)
cEvities are found in the center of the shaft and contain red bone marrow, which is used during child-
i for hematopoiesis, and yellow bone marrow, which is used for storage of energy throughout ma-
gudli-:‘mger bom?s comprise the carpals and tarsals, and flat bones include tl.:c scapula, ribs, pelvic
i m‘\""')d lhe_paneu.u‘ and frontal bones of the cranium. Irregular bones comprise the sacrum, coccyx,
S mn"m’*& in addition to some skull bones like ethmoid and sphenoid (Currey, 2006; Scanlon &

~* “U18). Because of the way genetics works, the bone shape is adamant in direction to meet

Cenain - : : . e

nEcessities depending on anatomical position and function. Remodeling, which is based on
\.u‘“‘ ‘,“k
oings s u?,: Dichased Muterialy. hiips:iidal. e /10,101 6T1975-8-1223.91677.6,0M27- | 349
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I-nl_roduction

Chitin is the second-most abundant and natural polysaccharide on Earth after cellulose. It is hard, in-
elastic. and is made up of nitrogenous compounds. The main sources of chitin are marine species, such
a5 crustaceans, crabs, and lobsters, exoskeletons of mollusks and insects, and fungal cell walls (Bakshi,
Selvakumar, Kadirvelu, & Kumar, 2020; Yeul & Rayalu, 2013; Younes & Rinaudo, 2015). Chitin was
first identified in 1811. It is composed of N-acetylated glucosamine units linked to the p-1,4 linkage and
has a linear structure (Ahmed & Ikram, 2017). Generally, chitin exists in three forms, 1.e., o f,and ¥y,
with different microfibril orientations, and each form has unique structural properties. The a-form is
the most common and has strong hydrogen bonds with an antiparallel orientation, whereas the p-form
has parallel orientation with weak hydrogen bonds. Due to the presence of strong hydrogen bonds, in
the a-form. it is insoluble in water and most organic acids, whereas as the $-form has weak hydrogen
bonds, it is soluble in most acids. The less known form is the y-form having both antiparallel and par-
allel chains. Chitosan is a valuable form of chitin. It is formed by deacetylation of chitin or by replace-
ment of the acetyl group by enzymatic or chemical hydrolysis. Chitosan-based biomaterials have
properties like nontoxicity and are biodegradable in nature. Chitosan is a homopolymer of N-ace-
tyl-0-glucosamine with less molecular weight and crystallinity than chitin. The structure of chitosan
s identical to that of cellulose, except for the replacement of the hydroxyl group (~OH) at position
C-2 by the amino group (—NHj) in chitosan (Ahmed & Tkram, 2016, 2017).

ﬁelz,uc lo‘ils unilqge physicochemical and biological properties, chitc?san has found applications in the
b of biomedicine, food, cosmetics, wastewater treatment, extraction of metals from soil and water,
ey science, and agriculture. Chitosan is insoluble in aqueous solution, and this limits its applications.
iﬁca{?OHC{lonal group of chitosan allows modification 19 improvc.its unique propertics. Chcmif:al mod-
loxic ;‘K;ﬂ fhc structure of chitosan produces derivatives of chitosan th.at are more c.ompat{ble. less
d a'm“ biodegradable. Due to these modifications and because of lpcxr. anufmcroblal. antioxidant,
e umor properties, chitosan-based biomaterials have found applications in drug delivery, tissue

enng, food packaging, and bioimaging (Ahmed & Ikram, 2017).
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Introduction
Recenily, there is a drive toward search and exploration of bio-based materials for various wide end
spplications, The main aim of using biobased materials is to obtain an improved quality of life by lim-
ting the different ill-effects caused by some conventional therapies. Biologically friendly malerials are
accupying the mainstream end-uses, altering the available materials in the 21st-century and their use in
different research objectives. Due to the increase in consciousness and the heavy demands of the health
management sector, engineering new materials is said to be one of the effective solutions to mitigate the
adverse effects caused by conventional practices, Such types of materials are a motivating cause for
scientists belonging to this field; they also offer various effective chances for enhancing our standard of
living (Nair & Laurencin, 2007). Various researchers have reported large numbers of new materials
based on polyhydroxyalkanoates, chitin, and alginate. These biobased materials are biologically com-
patible, nontoxic, and nonimmunogenic in nature. Their biocompatibility aids in the development of
the extracellular matrix, and they are utilized for the development of various tissues like the cartilage,
bone. and skin (Annu, Ahmed, Nirala, Kumar, & Tkram, 2021; Edgar et al,, 2016; Yalcin & Ahmed,
2021). Furthermore, developing biobased materials is a complicated manufacturing process when com-
matlo dcvgloping synthetic materials. Natural maferials exhibit poor mechanic':a! pmpenit?s zu.\d de-
blm{:: lime passes. _Therefore, to overcome Lhis problc'm. scientists are using a combmauop 'of
ot m" s'and synthenF materials to upgrade the mechanical structure, stability, apd degradal?nhly
vmgcsale'nals for certain applications (Radhakrishnan, Jqse, & Kurup, 2015).'Bc51dcs these disad-
fved f“'x‘n"“"’al polymers are largely utilized in tissue engineering prospects, given that they are de-
G naJﬁatural sources, and also give rise to enhanced '(hffcrentlauor.l of cells and pffef cells with
fion of celr' 'In the cpnslruction of scaffolds, some requnramems of biobased malentlals include ad-
ange of S Interaction with cells, mechanical support, and microstructures that will allow the ex-
; ajor factors for the survival of cells. Such requirements make biomaterials an outstanding

Idate f . ,
iasye eor ‘_ie"el_"Plng tissue-based engineering structures.
on hca,'h_:gmf’" ing and regenerative medicine are part of the biomedical field with a heavy impacl
- are issues. They incorporate principles like biotechnology, mechanics, cell biology,
g
g, PPl of iy,
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ntroduction
acrease in industrialization and unhealthy agricultural activities led to further enhances in the severe
water.air, and s0il pollution. To overcome from these environmental problems, it is necessary lo de-
wiopudsorbents or filtration materials which halted or diminished the level of hazardous gases, metals,
rilicides, organic wastes, ete. It is also necessary to develop such an adsorbent materials which must
'-thwf:ompaliblc, environment-friendly, biodegradable, cheaper, and easily available. In those criteria,
:’:;Jj'lnei ‘based composite r:natcrials are widely used R?r preparation of water treatment and adsor-
mm:;;l;ls. Among those b:opol.ymcrs. ionic natured biopolymers widely applied as a.dsc?rbc'nls due
s i ::l‘ure, they can sclf:ctuvcly remove hz‘azardo.us yvasles frqm w:'m‘:r. In (hpse |omclb-|opoly-
o taﬁ o (!:S v'/lcll-kno‘u'm bngpol)trpcr due lo its catlonlf: nature in acidic medium. Adfillnonally,
W ikreice “35'1 y 'T‘f)dl'fl‘ed Yvnh. different kinds of organic compounds Lo monomers which further
From M'pas:dzzzgcéblll.ty in dlffcrer?t fields of science (At}med. Annu, & lkram 2017).. .
Sl very el ofnc 0‘5. .chltosan I'la's gained lTCmCI‘)dOUS flltcntxpn as a very promising material in al
Usirgs. Oving t-o _§nccs w.hethcr it ns'cleclromcs. biomedical sciences, wastewater trealmem_or tcxple
"0 wager. IS superior absorption capacities of various polluting matters from water, including
) “""bk"agemslikcphenols sticides, herbicides, dyes, heavy metals, etc. Research studies
er thyg chitrsan, buge ok » pesticides, herbicides, dyes, y metals, etc. reh s 5
'f;l ides, (0 mically m“:i 1 materials fshown c{(cellem ac!s(.)rpuon cap_ap:hty towar:d herbnglde.s and
H H’f’ T thay bcuero lf?l(:d cross-linked chl'losan exhibits the pesticide adsor;_)uon as high as of
oy 00 ¢ 2010 \l/*’ldfl the grafied chitosan (354mg/g) and pure chitosan (24.4mg/g)
‘“vrllmm Wastewaer i, h'dn()us f:hxlosan-bascd adsorbents are developed for the removal of dye mol-
: ' -Mosan films and scaffolds are suitable for the removal of food colors from

"o, Caqg sa

v Cadgy: f [ . '

] val, Dotto, & Pinto, 2014). Chitosan-enhanced ultrafiltration is very successful
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Introduction

Tre materials industry provides inputs for textiles, furniture, automotive, and many other important
cnsumer products. Biobased products are used in many applications in various fields and attract
¢ anention of researchers. In recent years, the use of biobased polymers especially in the
wnsumer-packaged goods (CPG), aerospace and automotive industries in the form of bulk materials,
mainces, and adhesives have been expanding rapidly (Bachmann et al., 2021; Cavalcanti et al., 2021;
freibich & Marcantonio, 2006). The CPG market relies heavily on the packaging (Theagarajan,
Knshnamoorthy, Moses, Anandharamakrishnan, & Ahmed, 2021). Now a days, researchers are
'ff“““"g bionanocomposite materials to be used in food packaging (Banerjee, Bairagi, Wazed Ali,
\M & Ahmed, 2022) which can be an alternative to the conventional packaging (El Bourakadi
“j cigln; P af:kaging of .products allovt/s them to reach consumers undislurbc?d and intact. Pagkaging
ftﬂucmg:, 'ulcs 10 extending the shelf life of .meat and food products, delaylpg mold formauop and
e t'ls?;:'( S_alwa. Sapuan, Mastura, Zuhri, & Ilyas, 2021). The lrar'usporlatlon ofa prod‘ucll Wllhoul
Perducy lo(;)d:[ ?gmg design may cause damage to the proQuct. Depending on the: characlens.ucs of }hc
This ensyres g;,dmponed. the raw material used in the design and construction of the packaging varies.
ltgicalich i3 Cf)rrcct handling of the product, extending its shelf h.fe, or preventing damagc.fr‘om
:""1";::4:(1 ar:'m'c" hazards. Today, glassware, metals (such as aluminum, fonl.'a'n(’l tin), p.apc‘l: .m’d
R e of l:“’d 10 package traditional food products (Salwa et al., 2021). By uullz?ng the .lll\(,ll(.)ndl
Pl € raw material of the packaging, different materials are usually comb.med to form l.oo(l
;:he Product. Petroleum-based materials used in disposable [ood packaging pose a serious
ht"mcmal problem because they do not degrade in nature for many years. An important
: e f;:)rd.ucls used in the packaging of foods is that they I!z!ve moisture and gas 'barr;]c‘r pr(.);;.
A capis mely important in terms of prolonging the shelf life of the prqducl Today, the use ¢ :
MBS widespread due 1o its flexibility in various applications and forms. In a report on the
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121 INTRODUCTION

Food,shelter, clothing, and medicine are the four essential components everyone needs to survive, People
b known and uilized medications to manage diseases for thousands of years. An overall healthy diet
;:wt{ed in addition to medicines for the treatment of illness. Food is recognized as the primary source
N:’h;:bmen'l for everyone. An essential biological activity, feeding, is rcspons_ible for sustaining nor-
boi °010gu:‘:§l functions in the body (Panagiotou and Nielsen 2009). According to current research,
mm';)’.be mull;ed as & medicine for illness prevention, treatment, and health promotion. This is where
% m"“;’;;:;sinated (Subbiah 2007; Zelig and Rigassio Radler 2012). Eating as a therapy offers
Mg nefits. Food is a safer option than medicines. Food is ll'eg'arded as a source of sustenance
"‘“%Ccu:jca‘;mdums o regulatc ar}q alter physiological processes msudg the human body.

i S are exlcn'swely utilized in modern therapeul}c practice (Kour‘ et _al. 2022). Tt?c
ing gy y " the active component that may be useful in medicine. A significant issue in
fond ¢, #culical product quality (Costello and Coates 2001). Medicines, dietary supplements,

Regggy, - PONCNIS are exam les of nutraceuticals today. Many nutraceutical products are now

Sible on e pies ol nutraceutica y. y

T"‘lllness- Subg Market due to the idea that nutraceuticals are “natural and safe. and may pre-
b Dman, litute Prescription medications, and make up for a bad diet” (Pawar et al. 2013).
. * PUpplements Office says ongoing nutraceutical research is essential to improving

o
I\\
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Rivdiversity is the term used to describe the diversity and variability
of life on Earth. It is a measure of genetic variation, species diversity,
and ecosystem diversity. Biodiversity, in all of its forms, is under threat.
Fducation and awareness is one method for making people aware of the
importance of biodiversity. The study found that, environmental
cduration, especially raising people's awareness of the need to conserve
biodiversity, is essential for doing so. In the study undertaken, the
public’s understanding of biodiversity conservation, however, is found to
b (nsufficient or too limited to inspire them to implement biodiversity
c onservation practices into their daily routines. In addition, promoting
c arly education on biodiversity conservation might help people become
iwe conscientious as people of all ages and social classes can learn
aubout the values, motivations, abilities, and responsibilities associated
iolth sustaining the environment's quality and human health through
cducation, :

bovwords:  biodiversity  conservation,  environmental  education,
CoEopogenic aenvilies.,
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of S mproved during the pandemic period when compared to the
period prior .Iu the outbreak of the COVID-T9 virus. Waste generated by
self - quarantine houses, hospitals, and people’s self-hygiene prarlit‘(’-.\'
has had a massive impact on the environment and the waste
management  sector. This  article suggests  thar  waste  treatment
methodoelogies must be improved, along with a policy framework in the
cvent of such types of pandemic in the near Juture. -
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< INTRODUCTION:

| Corona vires (COVID-19) outbreak first emerged in late December
Eand wathin weeks the World Health Organization declared it an
ranonal pubhic health emergency (WHOQO, 2020). COVID-19 is an
tlvctious discase caused by coronavirus-2 that causes severe acute
oesparatory syndrome. Although its intermediate origin and human-to-
Dot ransmission are sull unclear, the potential for rapid human-to-
i transmussion of this virus has been identified (Hui et al., 2020).
Lravsnussion of the virus mainly occurs from person to person through
Jdatedt coniact or through droplets produce by coughing. sneezing and
ke (Wang et al, 2020). As of 6 September 2020, the virus has spread
1 "I countries, with a mortality rate of 876,616 out of a total of
1717 confirmed cases. Typically, symptoms of COVID-19 infection

whe fever, chills, cough, sorc throat, shortness of breath, fatigue,
yausca, vomitng., and diarrhea; followed by respiratory failure, and
1 sparatery distress syndrome, acute respiratory failure and even death
(1luang et al, 2020). The elderly, along with other underlying medical
< hinsons, have a high risk of mortality. At the time of the outbreak of
11w discase. many domestic and international authorities and experts
< eosted the use of non-pharmaceutical measures such as wearing masks
andd ploves, washing hands with soap, frequently using disinfectant
wolution  and maintaining social  distance (Sajed and Amgain, 2020). To
comtsol the spread of the virus and reduce the death rate, the governments
o 1 et of the affected countries have begun restricting the movement of
{ophe and forcing them to quarantine,

) icis of Covid-19 Pandcmic

13. ENVIRONMENTAL INTERPRETATION OF THE COVID-19
OUTBREAK
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ABSTRACT
Dangerous synthetic substances depart to the climate

/ > ) nd the ¢limat
anthropogenic exercises and may cause unfavourable impacts on human wellbeing and the climate

l)\,

v various normal and additional),

he dynamic change

Ihe expanded explosion of petroleum derivatives somewhat recently is liable tor t
in the climatic organization. Air toxins, like Carbon monoxide (CO), Sulfur dioxide (SO:), Nitrogen
oxides (NOx), unstable natural mixtures (VOCs), Ozone (U, heavy metals, and respirable
particulate matter (PM2.5 and PMI10}, vary in their substance organization, response properties,
discharge, the season of disintegrating and capacity to diffuse in long or brief distances Pollution has
both intense and constant impacts on human health, influencing various frameworks and organs, |t
goes from minor upper respiratory bothering to ongoing respiratory and coronary iliness, cellular
breakdown in the lungs, intense respiratory contaminations in youngsters and constant bronchitis in
grown-ups, irritating prior heart and lung sickness or asthmatic assaults. Furthermore, short-and
long drag openings have likewise been connected with unfortunate mortality and diminished future
Pollution free Environment is the main expect of the strong life. The present study analyzed the
status of Health and Environmental sanitation in the Poonch district of Jammu and Kashmir, [ndia
Shortage of potable water and poor sanitation were found to be the major challenges faced by the
people in the area, Poor environmental sanitation conditions in the area have resulted i:l‘. the
pollution of air, waler, and soil besides posing a health risk to the local population. Various factors
responsible for unhygienic conditions in the area were found to be the rural and tribal background of
population, socio-economic status of people, superstitions, lack of awareness regarding sanitation,
and availability of open areas for defecation and open dumping of garbage. This study also
emphasized the sensitization of local people of the area on different aape(:ls of health, hygiene, and
environmental cleanliness e ;

KEYWORDS: Sanitation, Water, Facility, Households, Poonch.



