ufed Ifa=ie? Xaa fayfaemay, IR s wra

| Pt. Ravishankar Shukla University, Raipur Chhattisgarh, India
4 Estd-1964 — recognized by UGC U/s 2(f) and 12 (B)
NAAC “A” Grade

CRITERION-III
EVIDENCE(S), AS PER SOP

METRIC No. 3.4.6 | Number of books and chapters in edited volumes published per
teacher during the year

e E-copy of the cover page, content page or first page of the publication indicating
ISBN number and year of publication for books/chapters and conference proceedings

e Web-link of research papers by title, author, Department/ School/ Division/ Centre/
Unit/ Cell, name and year of publication




Energy

rises, Challenges and Solutions

Edited by
Pardeep Singh
Suruchi Singh
Gaurav Kumar
Pooja Baweja

.
wemny W
b




Energy

Crises, Challenges and Solutions
Edited by

Pardeep Singh
Department of Environmental Studies, PGDAV College,
University of Delhi, New Delhi, India

Suruchi Singh
Department of Botany, Sunbeam College for Women,
MGKVP University, Bhagwanpur, Varanasi, India

Gaurav Kumar
Department of Environmental Studies, PGDAV College,
University of Delhi, New Delhi, India

Pooja Baweja
Department of Botany, Maitreyi College,
University of Delhi, New Delhi, India

WILEY Blackwell



This edition first published 2022
© 2022 John Wiley & Sons Ltd

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or transmitted, in any form
or by any means, electronic, mechanical, photocopying, recording or otherwise, except as permitted by law. Advice on
how to obtain permission to reuse material from this title is available at http://www.wiley.com/go/permissions.

The right of Pardeep Singh, Suruchi Singh, Gaurav Kumar, and Pooja Baweja to be identified as the author of the editorial
material in this work has been asserted in accordance with law.

Registered Offices
John Wiley & Sons, Inc., 111 River Street, Hoboken, NJ 07030, USA
John Wiley & Sons Ltd, The Atrium, Southern Gate, Chichester, West Sussex, PO19 8SQ, UK

Editorial Office
9600 Garsington Road, Oxford, OX4 2DQ, UK

For details oft our global editorial offices, customer services, and more information about Wiley products visit us at
www.wiley.com.

Wiley also publishes its books in a variety of electronic formats and by print-on-demand. Some content that appears in
standard print versions of this book may not be available in other formats.

Limit of Liability/Disclaimer of Warranty

The contents of this work are intended to further general scientific research, understanding, and discussion only

and are not intended and should not be relied upon as recommending or promoting scientific method, diagnosis, or
treatment by physicians for any particular patient. In view of ongoing research, equipment modifications, changes

in governmental regulations, and the constant flow of information relating to the use of medicines, equipment, and
devices, the reader is urged to review and evaluate the information provided in the package insert or instructions for

each medicine, equipment, or device for, among other things, any changes in the instructions or indication of usage

and for added warnings and precautions. While the publisher and authors have used their best efforts in preparing this
work, they make no representations or warranties with respect to the accuracy or completeness of the contents of this
work and specifically disclaim all warranties, including without limitation any implied warranties of merchantability or
fitness for a particular purpose. No warranty may be created or extended by sales representatives, written sales materials
or promotional statements for this work. The fact that an organization, website, or product is referred to in this work

as a citation and/or potential source of further information does not mean that the publisher and authors endorse the
information or services the organization, website, or product may provide or recommendations it may make. This work is
sold with the understanding that the publisher is not engaged in rendering professional services. The advice and strategies
contained herein may not be suitable for your situation. You should consult with a specialist where appropriate. Further,
readers should be aware that websites listed in this work may have changed or disappeared between when this work was
written and when it is read. Neither the publisher nor authors shall be liable for any loss of profit or any other commercial
damages, including but not limited to special, incidental, consequential, or other damages.

Library of Congress Cataloging-in-Publication Data

Names: Singh, Pardeep, editor. | Singh, Suruchi, 1987~ editor. | Kumar,
Gaurav, 1984~ editor. | Baweja, Pooja, 1977 editor.

Title: Energy : crises, challenges and solutions / edited by Pardeep Singh,
Suruchi Singh, Gaurav Kumar, Pooja Baweja.

Description: Hoboken, NI : Wiley-Blackwell, 2022. | Includes
bibliographical references and index.

Identifiers: LCCN 2021007246 (print) | LCCN 2021007247 (ebook) | ISBN
9781119741442 (cloth) | ISBN 9781119741510 (adobe pdf) | ISBN
9781119741558 (epub)

Subjects: LCSH: Renewable energy sources. | Energy development. | Energy
policy.

Classification: LCC TJ808 .E565 2022 (print) | LCC TI808 (ebook) | DDC
333.79/4-dc23

LC record available at https://lcen.loc.gov/2021007246

LC ebook record available at https://lcen.Joc.gov/2021007247

Cover Design: Wiley
Cover Image: © Funny Solution Studio/Shutterstock

Set in 9.5/12.5pt STIXTwoText by Straive, Pondicherry, India

10 9 8 7 6 54 3 21



11
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11.1 Introduction

Life on earth is so diverse. Bioluminescent organisms are present ubiquitously in the world.
It comprises anglerfish in the deepness, and the outside flashing dinoflagellates can be
seen. The diversity of bioluminescent organisms is so interesting because many mush-
rooms are self glowing, but plants cannot; similarly in animals, various fishes and insects
are luminescent but frog, spiders, birds and mammals cannot (Wilson and Hastings 2013).
Bioluminescence is a beautiful natural occurrence that stimulates the imagination of peo-
ple and increases the curiosity of the scientific world to explore it more. Bioluminescence
provides a certain advantage to the living organisms for their survival in an ecological con-
text, like visual communication, attack prey, etc. (Fleissand Sarkisyan 2019). Bioluminescent
organisms are mainly found in the ocean. These organisms are dispersed in 16 major phyla
and nearly about 700 genera (Waldenmaier et al. 2012).

Bioluminescence is a light produced by living organisms due to chemical reactions. It is
a type of chemiluminescence. Bioluminescence is sometimes referred to as phosphores-
cence, but it is erroneous. In phosphorescence, light production keeps it up for a restricted
stage of occasion following the elimination of the excitation cause (Widder 1999).
Bioluminescence is a cold light that generates lesser thermal radiation (Pandey and
Sharon 2017). Bioluminescence requires energy, produced from a reaction system known
as the bioluminescence system. These systems include molecules that act as enzymes, sub-
strates, energy storage, etc. The most important is the small luciferins that act as substrates
which are identified from various luminescent organisms. Luciferins emit lights upon oxi-
dation. The chemical process is catalyzed by luciferase (Kaskova et al. 2016).

The advantage of luminescence is that it is a visible indicator of the reaction system and can
also be numerically converted using biophysical devices like Luminometer and other advanced
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14.1 Introduction

Recently, fossil fuels are the main energy sources; however, this source is limited and also
extensive use of this causes many types of the environmental issues including global warm-
ing, pollution and instability of economy and biodiversity, which stimulate the research for
alternative resources of energy that overcome this drawback (Khan and Hussain 2017). The
production of energy by the current method is not sustainable, causes global warming that
directly affects humankind, plants and animals etc. To overcome this global problem, there
is a need to search for new, renewable, sustainable and green energy. In the present sce-
nario, various alternative energy sources are available. Among these alternatives, microbial
fuel cells (MFCs) are gaining much interest in recent years because they produce renewa-
ble energy forms such as bioelectricity, without combustion and wastewater generation
(Kaushik and Jadhav 2017; Meshram and Jadhav 2019). MFCs are a hybrid bioelectro-
chemical system that converts chemical energy into electrical energy via microbial cata-
lysed redox reaction under an ambient temperature (Beyene et al. 2018). In this redox
reaction, electrons and protons produce anodes that are transferred to the cathode through
the outer circuit and proton exchange membrane (PEM). This electrical energy is also
called bioelectricity; it can be used as sustainable green energy (Cheng et al. 2006). Mostly
bacterial-based MFCs were used because their electron transfer mechanism is known. Low
power production and less knowledge about electron transfer mechanism in fungi-based
MFCs led to lower interest. However, fungi can act as both anode catalyst and cathode cata-
lyst and also is not pathogenic and is easy to handle; therefore many researchers are work-
ing on these fungi-based MFCs. The recent output suggests that the electron transfer
mechanism in fungi is similar to bacteria when lactate dehydrogenase or ferricyanide
reductase redox protein is present in the cell membrane of fungi (Sekrecka-Belniak and
Toczylowska-Maminska 2018). Furthermore, lithium-based batteries are a more attractive
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15.1 Introduction

Biomass is formed from residue contents derived from all organic materials including
plants, fungi, algae and crops, etc. through life processes to produce carbohydrates. The
conservation, management and utilization of biomass resources are most valuable sus-
tainable development strategies such as produce energy, biomass, biochemicals and is
safe for the environment (Gavrilescu 2020). Carbohydrates present in biomass forms the
structural blocks of all organic components. Approximately less than 1% of the light
energy is converted into chemical energy form via the photosynthesis process and hence
stored. The chemical energy in the form of chemical bonds is stored in the structural
components of biomass. The efficient processing of biomass by either chemical or bio-
logical method reacts with the chemical bonds that stores the energy. The process occurs
cyclically. A particular variety of biomass has its specific components depending on their
physical and chemical properties with different functions. As the renewable sources of
energy have been overexploited by human beings through burning biomass as a fuel and
consuming plants for their life process. Conversion of biomass into fossil fuels takes mil-
lions of years, and these fossilized fuels are not renewable. Overexploitation of fossil
fuels and natural resources contributes to a greater extent of CO, emission which con-
tributes to an increase in the greenhouse effect. Biomass-derived energy is the major
source of energy and serves 10—14% of energy all over the world (McKendry 2002).
Biomass-derived energy may compete directly with the food sector or indirectly if bio-
masses derived from agro harvests are grown on soil would be used to produce food, for
instance mushroom. It may affect the price of food and food security if the demand
increases. Typically, this problem has been a matter of concern for the biofuel sector,
which utilizes food crops principally. Enhanced awareness in the field of biofuels pro-
duction will furthermore increase the demand for biomass feedstock. Since agro wastes
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Abstract

Nanoemulsions are a submicron with colloidal particulate systems ranging from 10 to 1,000 nm in size. Nanoemulsions hold enormous scope in the field
of cosmetics, diagnostics, food, and paint. Moreover, nanoemulsions are ubiquitously regarded as superior drug carriers for the infusion of lipophilic
cytotoxic antineoplastic agents on a particular target criterion. Nanoemulsions are prepared from two immiscible liquids that are mixed by employing
surfactants and co-surfactants. It also encompasses some significant benefits like biocompatibility, non-immunogenicity, low toxicity, drug entrapment,
nanoscale size, large surface area, long-term and restrained release, uncomplicated mode of formulation, as well as thermodynamic stability.
Nanoemulsion drug delivery can address the major challenge of effective drug formulation due to its instability and poor solubility in the vehicle. The
primary objective of this chapter is to provide a quick overview of various physico-properties of nanoemulsion, with a special emphasis on its various
applications in various fields.

Chapter Preview

Top
Introduction

Nanoemulsions (NE) are heterogeneous submicron-sized mixtures of lipid and aqueous phases stabilised by emulsifying agents which are also
recognised as ultrafine emulsions (Khaleel et al., 2020; Sharma et al., 2010; Gurpret et al., 2018; Patel et al., 2012; Gupta et al., 2016; Eral et al., 2014;
Helgeson et al., 2012; Wu et al., 2013; An et al., 2013; Chen et al., 2011; Khaled et al., 2016; Trujilloet al., 2016; Pathaket al., 2017; Zhao et al., 2021;
Aswathanarayan et al., 2019; Zhang et al., 2018; Hamed et al., 2015; Ganta et al., 2014; Bainun et al., 2015; Jaiswal et al., 2015; Pandey et al., 2018;
Zhang et al., 2013; Zhang et al., 2011; Aboofazeli et al., 2010; Solans et al., 2005; Burapapadh et al., 2010). Nanoemulsions are formulated when two
immiscible liquids have been emulsified with emulsifiers, leading to the formation of colloidal dispersive systems which are thermodynamically stable
(Helgesonet al., 2016; Jaiswalet al., 2015; Sarker et al., 2005) and are fine oil-in-water dispersions with droplets ranging in diameter from 100 to 600 nm
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(Sharma et al., 2010; Bouchemalet al., 2004; Pagar et al., 2019; Sutradharet al., 2013). Nanoemulsions are dispersed particle collections used in
pharmaceuticals, biomedical aids, and vehicles with promising contribution in cosmetics, diagnostics, drug therapies, and biotechnologies (Gurpret et al.,
2018; Pagar et al., 2019; Sutradharet al., 2013; Sivakumar et al., 2014; Sharmaet al., 2012; Sonnevilleet al., 2018; Khannaet al., 2018) and are
furthermore renowned as multiphase colloidal dispersion, which is perceived by its stability and clarity (Shethet al., 2020 ; Calderéet al., 2016; Demisliet
al., 2020; Renet al., 2018; Pavoni et al., 2020; Rehman et al., 2017; Namet al., 2012; Streck et al., 2016; Lococoet al., 2012; Cheng et al., 2020). Gupta et
al. (2016) revealed that nanoemulsions have very high kinetic stability (Sarheedet al., 2020; Liuet al., 2019; Zhang et al., 2014; Sadeghpouret al., 2015;
Barreset al., 2017; Hashtjin et al., 2015; Yu et al., 2012). As a consequence, nanoemulsions can be kinetically stable for longer periods of time. The
interfacial tension between oil and water appears to be exceptionally low in nanoemulsions, and they appear to be transparent due to droplet sizes that
are less than 25% of the wavelength of visible light (Gupta et al., 2016; Gabaet al., 2019; Namrathaet al., 2021). It forms quickly and, in some cases,
spontaneously, with little or no high-energy input. The research work focused on the formulation of nanoemulsions utilizing various approaches, which are
broadly categorised into two essential classes: high-energy techniques and low-energy techniques (Gupta et al., 2016; Kumaret al., 2019; Kottaet al.,
2013; McClementset al., 2013]. Low energy approaches to nanoemulsion development, on the other hand, entail Phase Inversion Temperature (PIT) and
Emulsion Inversion Point (EIP) (Liuet al., 2019; Kumaret al., 2019; Salemet al., 2019; Choradiyaet al., 2021; Mishraet al., 2018). High-energy approaches
like High-Pressure Homogenization (HPH) and ultrasonication requisites ginormous energy to yield small droplets (Khaleel et al., 2020; Calligariset al.,
2016). In addition to the surfactant, the oil phase, and the water phase, a co-surfactant or co-solvent is prevalently used (Kumaret al., 2019). Emulsion
droplet coalescence or coagulation is effectively repressed due to the smaller droplet size of emulsions. Additionally, it also facilitates the suppression of
emulsion precipitation and also helps to deliver the active agents (Patel et al., 2012). Eral et al. (2014), Gupta et al. (2016) and Li et al. (2021) had similar
thoughts on illustrating that many of the problems encountered in prevailing pharmaceutical crystallisation practises could be eliminated by using
nanoemulsions. Droplet size range and stability are the predominant significant variations among conventional emulsions (or macroemulsions),
nanoemulsions, and microemulsions (Gupta et al., 2016; Mcclementset al., 2012). A research conducted by Helgeson et al., (2012) reported the utilization
of nanoemulsions to be building blocks for the conglomeratisation of complex substances, including compartmentalised nanoparticles as well as oil
droplets capsidated in a protein shell which was in accordance with (Wu et al., 2013) and (An et al., 2013). Macroemulsions, as contrasted to
nanoemulsions, are thermodynamically stable, equilibrium systems that are temperature and composition sensitive (Guptaet al., 2016). Since
nanoemulsions are considered to be less vulnerable to physicochemical changes than conventional emulsions, they are a desirable tool for the
aforementioned applications (Gupta et al., 2016; Azeemet al., 2009). Owing to the convergence of polymer and perhaps even electrostatic layers
encircling the small nanoemulsion droplets, gel-like attributes and possibly high viscosity can indeed be incorporated at abated droplet concentrations
(Chen et al., 2011; Alliodet al., 2019; Fathordoobadyet al., 2021). Nanoemulsions could be engineered to improve the biological accessibility of bioactive
molecules that are either entombed within them or maybe even consumed alongside them (Khaled et al., 2016; Trujilloet al., 2016). This chapter presents
an analysis of the chemical and physical properties of nanoemulsions, with an emphasis on rheological attributes and its significance. Furthermore, the
correlation among both the structure and function of nanoemulsions is succinctly summarized.
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ABSTRACT

Mushrooms are widely utilized as a nutritional and functional food, and they are also appreciated for
their medicinal as well as therapeutic applications. Bioactive compounds are isolated from mushrooms
possess medicinal properties such as anti-inflammatory, antimicrobial, antitumor, immunomodulatory,
and antioxidant. Mushroom bioactive compounds having antibacterial potential and can be used in
medical sectors for the cure of several pathogenic disease. Nanoemulsions are one such example of
nano-technique that has a very promising application in various fields. The use of nanoemulsion in
encapsulation for food-grade ingredients in their compounds such as vitamins, lipids, antioxidants,
and antimicrobial agents is a new technique. Bioactive compounds from mushrooms can be a good
alternative source for antibacterial nanoemulsions development. This chapter discusses all bioactive
compounds and the production and purification of these bioactive compounds. Another hand discusses
the nanoemulsion formation by bioactive compounds and nanoemulsion used as antimicrobial agents.
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Mushroom Bioactive Compounds

INTRODUCTION

Mushrooms are a rich source of primary and secondary metabolites. These metabolites are participated
various biological activities in vitro as well as in vivo. Compounds that can perform biological activities
are called bioactive compounds. Major bioactive compounds in fungal groups are known as mycochemi-
cals, can be found in the form of their cell wall components (proteins, polysaccharides) or as secondary
metabolites (phenolic terpenes, compounds, and steroids), etc. Mushrooms are well known for rich
bioactive compounds and therefore also known as a functional food. Various natural sources have been
utilized as therapeutic agents since ancient times like there are more than 10,000 plants identified for
their medicinal purposes (Takala et al., 2011). The medicinal value of the plant or other foods depends
on the active compounds within them.

These natural active compounds in plants and foods tend to be poorly absorbed in the body. Re-
cently scientists discovered various techniques for the extraction, purification, and characterization of
its biological potentials. Extracted compounds are chemically unstable by nature, and their high doses
and repeated consumption may cause other therapeutic effects. The bioactive compound of foods can
degrade by internal factors and other environmental factors like sunlight, UVB light, and high tem-
peratures (Marsup et al., 2020). Improving the absorption of bioactive compounds from the plant and
other foods requires suitable delivery systems. Nanotechnology is now a trading way for solving many
problems in the medical sector; it can be effective and efficient for targeted drug delivery. In this way,
nanoemulsions-based bioactive compounds delivery systems represent the most suitable approach.
Nanoemulsions are nano-sized (size varies from 10 to 1,000 nm) emulsions designed for increasing the
delivery rate and surface area of active components. Formation of bioactive nanoemulsions initially
lipid droplets of nanometric size are dispersed in an aqueous phase by using a suitable emulsifier at the
oil/water interface and produced through high-pressure homogenization. Immobilization of bioactive
compounds can enhance it’s the dispensability in aqueous solutions. It’s also minimized the phase’s
separation and protects bioactive compounds from interactions with food ingredients. Nanoemulsions
can maintain structural-functional properties, improve their absorption rate and bioavailability inside
the body. One possible mechanism given by researchers for its high efficiency is that the enhanced pas-
sive transport across the cell membrane (Porter et al., 2008). Nanoemulsions work as a carrier for the
delivery of active compounds and increase their absorption. Nanoemulsions can be effectively utilized
as therapeutic agents in, food, cosmetic, and pharmaceutical industries. Currently, extensive bioactive
compounds are isolated and utilized in the nanoemulsions development from plants (Donsi et al., 2010).

This chapter mainly focuses on the nanoemulsion in the field of antibacterial agents developments.
Recently there are various antibacterial agents available for different bacterial species, but there is some
limitation associated with a conventional antibacterial drug such as the generation of drug-resistant strain.
The number of drug-resistant bacterial strains has evolved worldwide that generates economic losses to
patients and countries. Nanoemulsion was recently applicable in the field of antibacterial development
and helpful for overcoming the problem of drug resistance strain generation. Mushroom-based bioac-
tive compound and their nanoemulsions are new areas of research. Many bioactive compounds possess
bioactivity like antioxidants, anti-inflammatory, antibiotics, anticancerous, immunomodulatory, and so
on, but their bioavailability is very low therefore nanoemulsions are the best option for efficient delivery
and enhance bioavailability (Wenzel et al., 2005). Mushrooms are a rich source of bioactive compounds,
hence they can be the most alternative and probable source for making bioactive nanoemulsions for
antibacterial agent development.
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ABSTRACT

Cancer is a class of disorders that is characterized by the abnormal growth of cells in an uncontrolled
manner. In cancer progression, tumor cells have become highly heterogeneous, and they create a mixed
population of cells with different molecular characteristics. The mushroom bioactive compounds have
a rich biological activity including immunomodulatory, anticarcinogenic, antiviral, antioxidant, and
anti-inflammatory, etc. Besides, conventional anticancer drugs and applied therapy have tremendous
challenges and limitations such as poor solubility, narrow therapeutic window, cytotoxicity to normal
tissues, etc., which may be the causes of treatment failure in cancer. A previous study reported mushroom
bioactive compounds against cancer treatment. The chapter focuses on mushroom-derived bioactive
compounds and possible implications in nanotechnology and, further, will be utilized for new advanced
nanoemulsion techniques for the promising treatment of cancer.
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ABSTRACT

Mushrooms belonging to basiodmycetes with their high nutritional value and biologically active com-
pounds of medicinal importance can be developed into potential food products. They have been used
as a traditional food, and their medicinal property is also appreciable all over the world. Naturally
occurring active compounds such as polysaccharides, proteins, lipids, and glucans, etc. are obtained
from various sources including plants, animals, bacteria, algae, and fungi. The efficiency of naturally
derived compounds in food industry, as well as factors influencing its effectiveness, has been reported
by researchers. Mushrooms produce a diversity of biologically active compounds such as proteoglu-
cans, polysaccharides, phenolic compounds, lectins, steroids p-glucan, chitosan, and terpenoids, etc.
The bioactive compounds and their concentration differ from species to species. Thus, these bioactives
can be effectively used in the fabrication of fungal (mushroom)-derived nanoemulsions applicable for
the food industry.
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Nanoemulsion Based on Mushroom Bioactive Compounds

INTRODUCTION

Nanotechnology is the rising technology having enormous potential in every segment from machine
to medicine along with the food industry. This technology deals with the manipulation of matter on
atomic and molecular level forming it into a nanoparticle. The dimension of nanoparticle in nanometer
mostly lies between 1 to 100 nm (Chellaram et al., 2014). It implies with the materials of nanoscale
and is capable to create novel devices and techniques. Nanoparticles are supposed to be the small entity
that performs functions as a whole unit having unique properties and instigating a new level of activity
(Ozimek et al., 2010). Nanoparticles being composed of enhanced surface area and mass transfer rates
supposed to hold a greater catalytic behavior, quantum properties that shows chemical, biological activ-
ity, enzymatic reactivity and penetrability as compared to the large particles (with same composition)
(Avella et al., 2007). The classifications of nanomaterials are based on their structures, size, and charac-
teristics. Nanomaterials with high surface dimensions ratio is capable of exhibiting various exceptional
physiochemical characteristics such as diffusivity, solubility, color, bioavailability, strength, in toxicity,
optics, magnetism, and thermodynamics (Avella et al., 2005).

NANOTECHNOLOGY IN FOOD PRESERVATION

Nanotechnology has been growing rapidly in global market with the potential application in various
sectors such as healthcare, food industry, energy, cosmetics, agriculture and defense. The growth rate of
nanotechnology in global market has been estimated to attain 17% for the estimated upcoming year 2017-
2024 (Research & Market 2018). The application of nanotechnology in food sector has been principally
focused on encapsulation, emulsion, and packaging technologies. Among various nanotechnological
food applications, nanoemulsion has found a huge market and application in food industry (Dasgupta,
Ranjan & Gandhi, 2019).

In recent world of science and technology, the food market necessitates such techniques, which can be
able to manufacture an authentic, convenient, safe and appetizing food product in order to maintain the
leadership in food processing and marketing sector. For which, nanotechnology is such a known technique
that acquired extensive application in food processing. Nanoparticles are frequently used in the form of
food additives thereby shielding the food from contamination, enhancing the taste and lifespan as well.
Nanoparticles food additives in form of preservatives, flavoring agent, antimicrobial sensors, encapsu-
lated food components and packaging substances etc. are used to manipulate the nutrient composition
and to improve the texture, flavor and its shelf life of food product (Bajpai, Chand, & Chaurasia, 2012).
Nanotechnology offers numerous opportunities for the improvement of food products with its expanded
applications in food systems such as nutraceuticals, bioactives, functional foods, pharma foods, and so
on (Samal et al., 2017). Also it is also used to detect food pathogens to ensure food quality and safety
indicators (Bott, Stormer, & Franz, 2014).

In food preservation technology, nanoencapsulation of food components (nano-sized), can be per-
formed to enhance the nutritional value in form of supplements (e.g., proteins vitamins and antioxidants)
and additives (e.g., flavor and color) in the form of nanocapsules that can be incorporated in functional
foods. This provides diverse taste and off-flavor masking, controlled release, protective barriers, improved
bioavailability of many vitamins and their precursors with better delivery and dispensability for water-
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Proteolytic Enzymes Derived
from a Macro Fungus and Their
Industrial Application

Nagendra Kumayr Chandrawanshi, Deepali Koreti, Anjali Kosre
and Ashish Kumar

Abstract

Proteolytic enzymes are well known for catalyzing hydrolytic reactions. These
enzymes fall under the group of large and complex, also known as proteases.
Proteolytic enzymes mainly derived from microbial origin are favored because
they have a short generation time, ease of genetic manipulation of microorgan-
isms, and the availability of diverse species in nature. Macro fungi are significant
and played an excellent role in degrading lignocellulosic compounds, such as
mushrooms. They efficiently degrade cellulose and produce extracellular enzymes
such as xylanases, cellulases, and ligninolytic enzymes. Furthermore, proteases
play a significant role in fungi physiology, such as metalloproteinase, subtilases,
aspartate, etc. Many worldwide researchers have reported the mycelial secre-
tion of proteases from basidiomycetes. Thus, many protease extraction methods
have been developed from the various categories of mushroom species, i.e.,
Pleurotusostreatus, Phanerochaetechrysosporium, Schizophyllum commune,
Chondrostereumpurpureum, and Hypsizygusmarmoreus, etc. Furthermore, there is
a high demand in the industry for specific proteolytic enzymatic activity. Numerous
species of mushrooms have not been explored to date for the optimization and
production of enzymes. Therefore, further detailed studies are required to expose
the production mechanisms and application of proficient proteolytic enzymes from
mushrooms. The present chapter will deliberately deal with proteolytic enzymes
downstream processing and their various industrial applications.

Keywords: proteolytic enzymes, Basidiomycetes, macro fungi, mushroom, industrial
application

1. Introduction

Enzymes are natural catalysts that evolve or require various biological processes
and are utilized in various industrial applications. Scientists have recently focused on
detecting new enzymes with various properties and best-suited commercial purposes
[1, 2]. There are many advantages associated with industrial enzymes, such as reac-
tion specificity, low energy needs, biodegradable sources such as plants, animals, and

1 IntechOpen
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Abstract

Edible mushrooms are the most valuable group of macro-
fungi that has the most potential application in the
nutrition-medical sector and baking industries. In addition,
edible mushrooms provide essential nutrients, including
potassium, selenium, niacin, riboflavin, vitamin D, and fibers.
Besides, numerous research studies have reported its
protective and curative effect against different chronic
diseases and lifestyle-related health disorders, as well as it
acts as an immunity enhancer and as a therapeutic agent in
lowering cholesterol levels. Global mushroom processing
technology has lately been promising as a multibillion-dollar
market due to the recent rise in demand for mushrooms.

Therefore, fortification of bakery products by mushroom
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powder may be the best way to obtain nutrient-rich food
products in a sustainable manner, which may be of great
interest to the recently emerged nutrition-medical sector. In
this chapter, we will discuss and emphasize the current
knowledge, gap, and future perspective in the sustainable
development of mushroom-supplemented nutrient-rich

food products for future entrepreneurship and

employability.

Keywords
Edible mushrooms Nutritional composition
Nutraceutical properties Bakery food fortification

Nutrition-medical sector
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ANALYSIS OF SCHOOL DROPOUT
RATE AMONG SCHEDULED TRIBE
STUDENTS AND SUGGESTS A NEW
POLICY NEEV IN CHHATTISGARH

Dr. Sunil Kumar Kumeti and Neelima Singh Thakur

Abstract

Chhattisgarh is a mineral resources rich state with a, high concentration
of tribal population. The literacy rate of the state is 70.3% according to the
census 2011. Literacy rate of schedule tribes in Chhattisgarh is 59.1%. Among
the marginalized groups ST’s are at the bottom of ranking further stressing the
lack of social and economic development in the state. Bastar and Dantewada
in the south Chhattisgarh are the most illiterate districts and the dropout ratio
is the highest among all the districts, the reason for this is extreme poverty and
lack of economic opportunities in rural areas. The standard of living in
Chhattisgarh is extremely imbalance, the urban cities have higher literacy rate
as compared to the ruler areas and tribal areas. The main objective of the study
is to find out the reason behind drop-out rates of scheduled tribes student in
Chhattisgarh. This study is based on secondary data, collected from various
Government and other sources. Education has been a problem in India and
especially in Chhattisgarh. Rote learning still plagues our system and somehow
creates a barrier in the way for growth and development of the whole society
and economy. The paper mainly focuses on developing a new policy to resolve
the dropout rates among scheduled tribes students in Chhattisgarh and to
suggest a new policy called “NEEV” to make new Chhattisgarh, linking school
education and employment in a unique context.

Keywords: Literacy Rates, Enrolment Rate, Drop-out Rates, Schedule
Tribes, Poverty, Employment, Policy NEEV.
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AGRICULTURE JOURNALS IN DIRECTORY OF OPEN ACCESS
JOURNALS: AN ANALYTICAL STUDY (2003-2021)
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ABSTRACT
of agriculture from 2003-2021 by the

1 observed that maximum numbers of
uage got the

In this paper, 791 agriculture journals covering various fields
directory of open access journals have been analyzed. It has bee
107 journals were published during the year 2017. The Jjournals published in English lang
top place and Indonesia has the highest number of publications. The paper also analyzed various

parameters like Country-wise, Particular Year-wise, and Language-wise, etc.

Keywords: DOAJ, e-journals, Open Access, Agriculture, online Journals

Introduction

Open Access lit
copy, distribute, print, search, or link to the fu

publications to be made freely available to libraries an
pressures on libraries. Open access journals can re
publishing enterprise. DOAJ (Directory of Open Access Jou
to scholars, students, and faculty for research and study.

The DOAIJ (Directory of Open Access Journals) was launched in 2003 with 300 open access journals.
Today, this independent database contains over 17292 peer-reviewed open access journals covering all
areas of science, technology, medicine, social sciences, arts, and humanities. Open access journals from
all countries and in all languages are welcome to apply for inclusion. Today, the Directory of Open
Access Journals has published over 7 lakh articles covering nearly 80 languages and around 130

erature is free availability on the public internet, permitting any users 10 read, download,
Il texts of these articles, basically calling for scholarly

d end-users. Open access journals can relieve cost
duce the cost structure of the entire scholarly
rnals) research provides online free journals

countries.
Today is the time of research and development in the field of agriculture. Whether it is agricultural

education or agricultural technology, DOAJ is working as a medium for all. It is making available the
research happening in the field of agriculture in the form of online free journals.

Review of Literature

Thavamani, K., (2014)1 made a study on Sports sci
journals and he analyzed the present status of open a
country-wise distributions, the language of publication,

tudy the author adopted the bibliometri

Negi, Dheeraj Singh, (2019)2 For this s
based on country-wise distribution, language-wise distribution, and subject heading-

Library and Information science in DOAJ.
mavathi N., (2019)3 studied 75 Botany jou
analyzed based on their originating country,

ence journals covered in Directory of open access
ccess journals is based on various parameters like
and currency of open access publication, etc

¢ method and analyzed
wise distribution of

Nayanal, J. and Pad rnals were accessed through DOAJ.
All Botany journals are subject, language, and year of

publication. *
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RESEARCH OUTPUT OF Ph.D. THESIS IN AGRICULTURE
SUBMITTED TO INDIRA GANDHI KRISHI VISHWAVIDYALAYA,
RAIPUR DURING 2011-2021: A STUDY

Shrawan Yadav' and Dr. Harish Kumar Sahu?
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ABSTRACT

Research is being done on many subjects under Indira Gandhi Krishi Vishwavidyalaya, Raipur. In the
present study, the thesis of Agronomy, Plant Breeding and Horticulture till 2011-21 has been taken
under Indira Gandhi Krishi Vishwavidyalaya, Raipur. It is found that most of the work has been done on
the research of Rice crops in agronomy, plant breeding, and Plant Pathology. The contribution of male
research scholars is higher than that of females in Agronomy, Plant Breeding, Plant Pathology, and
Horticulture subjects.

Keyword: Agriculture, Rice, Agronomy, Horticulture, Plant Breeding, Pathology, Research Output.

1. Introduction

In the university, the output of research activities is subjected to evaluation in the present decade as a
policy across the world. A Ph. D. thesis is a concentrated piece of original research that must be carried
out by all Ph. D. students to successfully earn their doctoral degree. A Ph. D. thesis represents the
culmination of a student’s knowledge and experience gained during his/ her education. Ph.D. candidates
are expected to become experts in their area of study. Indira Gandhi Krishi Vishwavidyalaya, Raipur in
the capital of Chhattisgarh, Raipur, is the only Agricultural University in the state with the responsibility
of agricultural Education, Research, and Extension of technologies. It has a prestigious and long history
of services to the tribal farming community of the region. The major objectives of the university are;
making provision for education in agriculture and other allied sciences, carrying our research in
Agriculture and other allied sciences, undertaking field extension programs, and improving the level of
living of rural people. The University is recognized as one of the most important biodiversity repositories
in the world, particularly for nice and Lathyrus.

The teaching is imparted in agriculture and agricultural engineering faculties through is 33 constituent
and 15 affiliated colleges. There are nine research stations carryirg out research in different areas and 27
Krishi Vigyan Kendras involved in the dissemination of technologies to the farming community of the
state. Indira Gandhi Krishi Vishwavidyalaya, Raipur, has a long historical background. IGKV was
established on 20th January 1987 after bifurcating from Jawaharlal Nehru Krishi Vishwavidyalaya,
Jabalpur. In the British regime one, Agricultural Research Station was established in 1903 known as

“Labhandi Farm™ at Raipur.
This Labhandi Farm had grown slowly and today it has become the campus of Indira Gandhi Krishi

Vishwavidyalaya, Raipur. In Between, Rice Research Station (RRS) was established in the mid-sixties.
Later in 1974, Madhya Pradesh Rice Research Institute (MPRRI) was established under the table

leadership of great rice scientist Dr. R.H. Richharia.

The College of Agriculture was established in 1961 under the government of Madhya Pradesh and it
was shifted to the present campus in 1964. After the establishment of Jawaharlal Nehru Krishi
Vishwavidyalaya, Jabalpur in 1964 as a State Agricultural University (SAU) under the land-grant pattern
of the USA, the College of Agriculture became a constituent college of Jawaharlal Nehru Krishi
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Health Science Libraries in Delhi: A Study.2017, 445-459.

Among LIS
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AR —
5511 SIcdd YISl & STIURUN, fABTahd, UbRI dI favdrsii & ARAT B & A1 5911 Jcdd & JATadl o
STINT I T sl # B9 dTel 9T 9 oTI—8Ifa1 BT 3Mheld Bl 2 |

K POl 5911 TeqD, JATAT AT, HFIYSX Acdd, AaR UENfa] iR $—Hawe |

1. &gt (Introduction)

AR pifa’ BT [dbr #7g & o1y Fewayol Suciey & | o wIfe &1 e Grenfie] &1 fder gam & e
B 50 39 &3 H ga BN | HER Uil # easd uenell & fadrd & A didrsd Weiel & wnad
@ 7 39 BRI BI 3R A T A7 & IET SR 8 b ST 8 AP—af & Al 77 HaAR UV BT AP
| s ST ) @ 2| uRads ugfad &1 o9 7 iR 39 o 9 War denfier Y g " ® fa
ST & BROT UfafeT e Aregdl g darsll § aRed €1 el § 317l it YIeifed) sfad gl § 8 98 Sl 78l
5 et ff I SR # B | WU H HiHes aRace 9 AT ThHID! Bl FHGY Wl @ ugad € | mgfie
Torer 1 9 weafd T & &5 § gU yRacH &1 YRR e © | Adgd Acdd Aol SR Siad & A= [T 99 T3
2 I8 9 DI TAR HRIGATA H Toll AT & AT IUTGHAT DI qIdT © 3MUg AR AHIGIh Haell Bl S 3@+
BT BRI FRAT B | FaR Wenfrasr F S gonel & fRAen F deafhT & &3 # wifd o & 2, onfl e 91 i &
‘45 Sead YUTTell BT ST 3T o7 31R 31 ‘5911’ edd YUMell §AR Beil # 3 &1 URfid aravem # 2

2. 'Sft g gumelt 71 8 ? (What is ‘G’ Networking System)

| 31t # S 9ot ot WM & 'GY 99 sleR & R 3U ® foraar st S (Generation) BT ®
U 2= 9T # AT HET AT 2 | T 1980 @ S H Sl UOTel Bl fadr ff Aiasd B & AfIwhR @ A
B YO BT AT | URMG el H I8 Bacl AN Hale @ 3MM&M Y& 8g TIR fbaT TAT o1 WReg Wellfid! &
Hid B & A1 39 Yomell § 1 g1 yRed= g3l TSl Sl 84 R Rf2d ead Jumell $1 aad Wod o
¢ €, 98 g uRadd &1 & uRumd 2| Aeafda & S uomell & fawr ww @1 frafoRed fgelf & |wsm on
|

1. 157" sea® (1G Network):

I8 AR AT AESd Aedd YUl &1 UAH el off | 1980 & TEH H 1S YOSl &1 fadra garm o, o
el Bl gATenT Rat (Analog Signal) @ %9 H UHIRG fHAT SIAT o7 | I8 URRTS 3@l &I -icad Yomell off
SR dae Y FAR 9 oY [l I UAIRG R B Giaen off | feiqar oiftd 8F & RO FAR oradl HHGIR
B @ WY b & gie A A 59 Acdd YUl @l ugd Al o giier &3 I & A ot | I8 el eds
R BRI B qTEAT AT AT AT JiAem 81 o, A1 B SHH TS ABR D AGIgel sVSHC IUANT B & BRI
I8 @1 ff Tuq «fde Bl ot

2. ‘25t Aegd (2G Network):
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I8 HIGISA Tcad Uuell &1 gEN Uigl &1 ufaffea e 21 Teled Rived Bk dRgfaeE (Global
System for Communication) W 3TeTRT §9 Tdh-le BT Iq9d 1998 H AT, 30D Ugd faeiwar a8 off &
g9d gRT fSfoiee RIS &1 SUANT Hare g |awll & YAIRT B 5 (AT ST o o1, YR W9y 9 SR
1 TOTGAT IR g AT B 26l Tead H STl MR Wl M 81 7 | URME JfaReqT # 257 -iedd & SIedrs
T JAUATS B DI AfABTH &AAT 236 fhell s URT Hbs o | HAT BT AlGTSd Acad A Sie &1 47 59 Uig!
B! ez AT 21 39 edd YIell 7 9 Had Aiglar ead gurell § guR fhar ifug 35 Aeds @1 Ant yeRa
fepa |

3. '35’ wead (3G Network):

{9 2001 H SIUTT ¥ $H ead YUMSll BT GAUTT gaAT o, FoRe $eT grafiem & 1fd # rayd gur faar
AT o, 3HH Sl I @ ) 40 oG AT Uy dds dd B &N | 3 dhild B HIFHIBRUT § R
celieRfaeE g (International Telecommunication Union) =1 faT o | 3571 @@+Id & M 4 7 dad
Dict, A T BA DI 9o B G off fig Aasa @ AfeAr ofa 9 RAfsar SmRET @1 ff gfaem o | 39 eas
® AEH W Cellfdord |l A R <@l Sl Fadl A7 | 59 ddb+id + 991 g1 | hifa o &1 R ifd 391 cad &
A I B AYFD WACHIA BT STH AT AT, $H ~Icdd JoTell H Siel MY & i JRIe A1+ S drelt
gHfhes fAf SUART fhar ST o | SS-dis & forv SifSihd® 21 9T dse Ui Wdhs g SUAS & oIy IIfSdhad 6
T grgc Ufd Ahs BT I UG B dTell 39 edd YoTell ¥ ‘Hidsd v’ fS4io7 &7 71T eRd foar | 39 Acda
JOTell &1 SUANT YATer T T dal H a1 qarll 2g W 89 a1 Sl BIo! aArsii gar |

4. ‘45 wegd (4G Network):

Jcad yonel & drefl gt @1 Ui SR arel 39 451 daiie BT S8 2008 H 3N o7 RO o7 wisd
T SUIANT IR B & | TAEd AT @I fRmar 9 gad 9 edd YoTell H 100 W dge Uiy dds | 1 W aise
gfa Adps daar B AT A STSHAANST T AANST T ST FhdT 8| 35 dead Yuell & Hegel B § SudnT
B dTel BISAIR B T H 4511 -cad ddb-iIdh BT IUIRT R dlel Aldsd B H STeel FreddR YOIl & ST
B & HRUT SHH! Foardl dd Al 1E o, AT & SHS IMERYT AR & FHT | ead Y $HR arel
U BT 31fH AT 89 & HRY Ig YRS 9T H 39 A&l FaR Fal & U § ST ST o7 | F9I 9 319+
faeiyarell & SR ey qHY A € IE IS AU B TAT A B AR <M H g8 HAl AN qb UgAR ST
ST | 37T g & 98d 9 <@l H faRiwee fasdia <= § 39 450 ead yonell &1 SUANT 81 el © | §9 Acdd
JUell @1 U @R SHST AISd e &I 310d @Ud Bl © | HF giReHd], dedlc daiid, iiaarg fafsar
HIBRIT, IR, ez AT, Fss gex-ic Uleiald, Aldisd sieds, 85 Sihfawe fafedr aifelr anfe & forw
e Frfers fdwm (Long Term Evolution) #9d 1R 3MemRd I8 ddb+ld BIoI BT 2 |

Introduction of Launch of

3G #4G  #5G

Cloud, IP and Truly Unlimited
Mobile Broadband Data Capa

city

1998 2008 2019

oz : faff=1 Aege weafal &1 Sqwa (Source: https://icrier.org/pdf/2-March-2020/JST.pdf)
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5. ‘56’ 7ea® (5G Network):

IqE TR ART Acad Yomell BT 749 g uRaffd Ager Acdd 2, St "ead yumel & 541 Uil &1 ufafieea
IR 2| 39 <" diferd e (Long Term Evolution) & emarnsil & W ifde wifadenel Aerge denfiar @
foTQ a=mar AT B 1 I8 45T WagH & HHM B HlaTgd a¥l B Mgfd ¥ST BT SUAN PRAT & | U 591 Dbl IAgH
WFEH BT A WRT—THell Hlex a¥l, 7eg ds qor =1 ds & fawiira far Smar 8, g firelt Hiex a<ent @1 1fa
|l 1—2 I qige ufa Wbs TAT AT 72 IWRM BSH TF B BN &l 59 PRU 9w KR W Sl Bl
MMEH-YCH fHar ST A&l & | 591 Acdd YUl dI IRReN des darss 99 (Wireless World Wide Web) arerfq
IS $ec Bl &9 § YGH 9911 A7 2 | Rt ersd Rk fafy &1 ST 89 & dRY 396 98ridl |
3regT B8 S fafsar sifel frar S w@ar 21 98 cas waffid aafdd (Augmented Reality) d@iia
BT ST fAfSAT Bl & forw &rar B, R SR F-—ar+ aer fed fafedr ofad 9 SRIver \wa 81 ardr
2| 591 cad BT BRIV 41 457 Fead & dRE & aR MBd Hel Wsel & gRT & F7~ i1 & R fiyeflt fie
TR B NS 30 R BEST A 300 T &1 O B Adhall ® 1A I8 31fdd iy & Had SUTel dRH § e
BT 2

3. ‘59’ icg®d $1 ygd fadward (Main features of 5G Network):

MY STIRTHATS & -cad FafE T T FaRIHARAT DT Yo B H FeH §9 501 icdd Bl g
femyamn f=ferfed 2 -
1. i (Speed): 77 rdd da T § S HRA AT Tead YoTmel! & i) ~gAad dadr 100 39T d15¢ Ui dhe
| 10 AT aTsC U Wbs A1 59 1 Aifdd B Wl & | I8 T T ol ieas omeRa dRIGA & HATeT 7g
T e T 2

2. %9 fasiqar (Low Latency): I =il +ff @icas @ fofv faciaar 9 ded 98 ¥99 & f/d ol ST aretl
Faelt & ufafrar urd &RA H T arel GHa fAeledr FEarr 7 | 5o edd @ forg St graftee ¥ sifdraan
facia B9 &1 AT 1 el Abs & S9d) a9 H ST 451 Hedd § AfhdH fadd 8 @Y [9EaT 20 el
APS % |

3. st s faw (Increased Band widch): 5511 deaa # 24 g5 & arffrsad 100 T &co1 @& o ds
fag e 81 @ S adq T § 450 Hedsd @) ifdead d€ fawr emar 6 T 8¢S 1 590 edd Yol IRAERET
Jeas gunferdi | =1 € 91 399 d< fa9 &7 fafa= 9r # faioig axe Syt fear sar g o fde d
fag wfey o<y Bl 2

4. 1% gwar (Enhance Capacity): 550 cad @l &dT 1d dd YRd § IuaTel 7ead ¥ &g [ 8= ar |
qag Aarferd 450 Acdd B Afhdy TAfT 45 W1 d1g5C UfT Tbs & IR URT H SUAE] 39 dAcdd dl d T
7 W 913 URT FHS B T | A ARG o9 [deraeiiadl <9 & oy 5511 Acdd U dRaM 7, Hifdh I8 R TS
haddl WagH TR BRI AT & RTad 450 @ Joim 7 20 F 100 Ufrerd aa @1 31f¥e 1fd uray 8rfi |

5. 98< §g 44w §g gRvmA (Multiple Input Multiple Output): 55ft wcaa gge ag yawr ag uRomd (Massive
Multiple Input Multiple Output) SR¥ srTEfe Tadial BT ITART HRaT & SR Acdd & Welld 7g YSHT &l
QU fHar ST § I8 UM Wia gieder 9T RRfiaR SFl @& U Sudel BT § F AT YR WRIE W IS
B & ol & R $oll & AR 3R RAW B 3fdRel & BIe—8Ic Ul & $U H TR HRd & Ty 5!
7T 3R P 9 T 2 | IR 0T Uh IXN, B foTell WUT B dTell, BH fdeiaar arel dem 9T Sedd
BT AT BT 2

6. Syt Td war (Availability and Coverage): 551 <icad &1 IUAIRAT &1 <@d g o 9T 941 [asid
M 50 YO B @ 8IS A ol gY 2 A 39 IS H Wad M 2 Fifs AT 7 310 I AR SIEAR HUA
@ WER AT 50 W AfE Rl H 500l FaRl @ goard wR & 8 g9 g BT ugen wER € ol yuia: 597 o
Hanfera gIaT © Jef WIS HAid, 5911 Neld W, 3R W ddsi I8l R HRI URT BR g © | 9IRd § 2020—21
GART a¥ #5571 Aad Bl (AT BT ST Fadl 8 | U s B AFAR 2023 T GAT & T 10 Hfererd <= #

P fadR &1 HHTa-T 2 |
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4. JTerT wareit # ‘56’ Wead @ wad (Impact of 5G Network in Library Services)

591 edd &1 TeITerd Jarsil § yara & ffaRad fageil & grr w\sm o Haar

1. Jarrerg afRrewr # (In Library Acquisition):

TR § G ]T BT DI AT fhar ST © Udh WIel iR GA-T 6T | Id 990 H T U8
H ANfdd IBIHEl & A1 Soldel~d IHIIHT BT ARUS Ifard ax fear a1 8, favvex eifore vemerai | 349
THTIAT & AR H U T IUBRVN BT IUANT fhar S 2 FRTH Uabrerei & A=, FHIEsl, Jered ! 9
WGP B AR H SAEPN AME DI ARTH TN ST © | TSI AEEN dal A, DY d b7 gedl § gt sl §9
SHHIRAT BT UG B &g UGN SIS YUTTell & A1 HFYCR Aedd &I Aayol a1 el § Algal ead
S HTET B HAIferd B H [ A1 2 UG gAD! AT g N B P RN 99 ooy & dererl 1 I8 Hrd
FRT ¥ 95 SIS FHI AT © T8 HIA 591 "Acdd DI FERIAl ¥ A Gl & AT fBar S Gahdr 2

2. Jrrerg AR § (In Library Cataloguing):

Terreral # B0 B WRRFTG A &1 START o/dfd Sifed 9 |97 |y Rl B, wdrfod derrerdl |
Aol vg 239.50 UIiaid &1 SUANT HRAT 8 S B Y Jaferd RIS e ¥ HRIex ol UTa v
F IS Ueidpid & N o ¥U 9 I a1 Ama w@1eq (National Information Standard Organisation)
q AT fvar 7| SHdT SUANT o1 uffted waanford Tererdl & WdR | Hafdd U & gAIaRer Hefdd gaT
7% (MARC) Brie & Usd &3 8q fbar Sir © | 39 G801 Ufhar # wieds &1 (a0 & 95 Ayl AT
B 8 9 I8 TR I & SISl W ST GE U GdR F el Bl e dxar € Sy g g # fFuiRa
fpar 81 ve |remer i | gad YA edd B oY I8 984 Siicd d q9Y A 1l & Ug 5911 dead Py
100 HTT 9T3€ URT HHe | 10 T a5e URY dabe @l T A 39 S B B & dAHvs H Hurfad far S wadn
2| s fafyy Nfoe FaeEl 9 S—arE S & forv 99 $9 9 STl gl B |

3. JoTerg amaTdI—wed farelt § (In Library Virtual-Reference Service):

TqTerll & HeW WA Y = &) Al & eroide g gRdds 3T 8 o/ SITRTaR. UeIrerd 319+
UTShl bl 3iTcllse AT IMIRI W JdIU 31y daTsel & Aedd W STl BN Ve & | Ub A YTl 39+
JATSC H SR YY I dTel JeAR & U H HeH Ueil & SR U I & & dal g8 fdd g I | A
UHl & SR UM BT H G g | UK J RIS WR b JATd R geeddl ¥ Jad dcdic adbdld Bl
IUANT AlhT T AMRI—HH a1 ITA BRI & BT I8 © | 39 TBR S JMRI—HH a1 fIRue A7 fremie
Zredic (Voice Based Chatbot) & foft vas S=a diadt Jad wicas & a1l &4 faeiaar (Low Latency) arel wieaa
I SMETIAT BT & dlfch TSI Bl Afdeld HaTY IuSTel HREAT ST G 5911 edd b IUANT H I8 B A A
BT ST Fhdl & RlfPb IJ§ cdd J ddd Sod diddl diel cdd IUAY BRIl §, dfed SADI fdoid 8 &I

T 1 el dde 7 O 98d & & B |

4. 3—vor@ faazor wamit # (In e-Document Delivery Service):

JUTeTdl § P YR & s—FaeHl b GUg sidr & s faf= ver & srer, el I, IRl &
A1 A T H A AT I ga e [d!] AU ST Jifdd B 8 Pl §—Hol AT I ARTH |
qI3P| T UgAT B IGH H SUAY Acdd Bl T BH BN D HROT D AHY AT & ORI T el oI
HHATRAT DI ed FHI BT JHEH Bl © AU UISH BT W I§ §—awddol [deid ¥ Ugadl & iR I ursdi ol
T AP Bl A1 FE 3R Afp THI Ay g IS B 8l GIAl 8 | 590 Acdd DI ~gAdq 100 HIT dge Ul Abs
B T A Al 3R I8 PR fBY SR A1 |/ B &7 | udgde I8 B fBAr S dahdn © |

5. W wadar sar # (In Library Alert Services):
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Jarerd H fI= UeR & @R FaArel I UISdh] Bl Jdd BRI 2q Al Harsll b SUART AT S
2 39 oY QY WARIl A1 $—HA @ BU H U IMMEXT FafRd a1, Fer T G AT, eI aruvy Hafdd |,
Acd Yob DI TN, S—ARGYT Hed SIBR), fAfearmes, srgwaefiaor |a1, Fd T AT a1, F9
|Rell, fFREEe Helta e, ACH, SRIHH! B o, TArerd RNl & @, Tl Hell 3fa &1 gaar
Y QY A S-HA D U H b ARIH W UGHI Bl SUAY IRMAT M 7| 59 Cdd D GRT 9 A Adbdl
Jarit B A TRT F UrSHT qd Sffdeid ygEr S Hahdl & |

6. dITed 99 &iva # (In Library WebOPAC):

Tt Tererdl # el o U ol S9! Hafdd Terera § Refa S+ =g siua (OPAC: Online
Public Access Catalogue) ve wzrad @ gafeld #edd © I8 J&Ia: &l PR & 8 ©, Usdll GRIN 31U
(Intranet OPAC) Terr gov1 Jaaiius (WebOPAC), SR 3iluds Heftd | & dldbd giRar #ead (LAN)
T AEE Y G @ AR Red 9 dldd URAT Aedd Js AW BReRl 9 Yo & Tl & e Iuaed
HRIAT B a9 3MUS & §RT Fewric ¥ s fhdl ff Freger a1 Aersd 9 el @ Suaerdr Hefd SHeRT ar

frar <1 waar 21 UE Sed A W Yad ead & SN W IS B HTIGIAd H IS THIG GedT § 59l
qcdd & SUANT MU g T | IR UK BT H G B Fad & |

7. AT J9—bd f¥wHad |fdd # (In Library Web-Scale Discovery Service):

I fSTmad] A e ga @iel A &7 a8 SUPRUT B A1 W 91 e Rerd ga dia
YR & fIenel sfaell | 4o 9 URifTe ga=T ARl & o § 9ed 2T 8 | I8 S 9Ad TS gaenel &
PHHANTT URUTH IUAY BT © Sl UISDh] Bl 3MaeId Bl & | Sie—Jad |id AidedR 4 iderse (Blacklight),
B—da—aiua (Fac-back-OPAC), =@mgst wige (Library find), Y& (Rapi), & (SOPAC), den wifas
direR ¥ fafeeal a9 (Biblio Comman), tfewer (EBESCO), fagamssr (Visualizer) anfs d9—wve
Sepa?) afda § vy awg & A2y ddbiie ol ARy 7ec Brar & ¥ @ioted!, Hersel A+, HegRel 3shHf0rel,
i T ®al, RIS TIREH, Sexhd e dh-dl BT Udh A1 SYART BIAT & dd UTSdhl bl SHd @rol S
qrel AT B U BRI 2| TP Sed VAl Jad edd 59 WIel UihAT BT AT TR d g T A TG
JMMITIS BT © 591 ~Icad g4 Ulhal ¥q Haifdd SWad  Acdd JoTell 8 FahdT 2 |

8. g% Uga |ar # (In Remote Access Service):

Terdl H Aifed S—HAEHl O UIedl @ A Ugd UM B @ Ie H AT Acdd UR IR
I ygd HaRll oii— soit gl (EZproxy), Rere e v (Remote Xs) e |AivedRi &1 IUANT - &
R ures! &7 Hel Ui & qrex W §9 §—H9nEl 96 Ugd U &1 9@ | 591 Aedd e g iy & Aead
FaRT S BRI & HRYN [l W FARINTT ST ¥ Gafd o1 uredi dd digdl ¥ Uga H |efd © 41
B 9gd ¥ #eldered qur fawdfdenery siFesa wel |ated vq SiFensd o d-orie |drdead’i (Learning
Management Softwares) s*i— fga (MOODLE), veyes (Atutor), Sfasiiva (Dokeos), Ml vagHes
(Forma LMS) arfe &1 SUIRT el afer a1 wamdi, s—urey |l o faeni g ugdar qor e
¥ 3ifFers uRarsrr &1 (Project Work), < uusd (Term Papers), sifigwdied wrd (Assignment Work)
UHIT BT ©G ST SUANT fHaT ST € 349 Sifeed S & [UIeT &g A&l iedd &I ol 3 5911 dead Yol
U T, &Far T fAITd edd SUANT & HIRYT 3ffde draar 3 HIT H & B |

9. T § g3 gitewar & Swart § (In use of Artifical Intelligence in Library):

YIS TATerdl H FHEH gRaHTT AR TH-ldl BT SUART URY 8 g&l © | arfesd 3 (Robotic
Arms), dew Yacifthaed ga Yo (Self Rectification Book Racks), amer atfed dew b+ fRiwed (Auto
Robotic Shif Scanning System), s smenRa gawue fawed (Knowledge Based Expert System), wrafcra
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amyr gEwseor (Natural Language Processing), smmarsr smenRd @iedic gomen (Voice based Chatbot System)
SN SRS ThHAD b FhAa dd AaTed og UP i Sedd Yol BT B9 31 3Mawad & Ud o Acdd
gD G BT GG B AT AT B FHIERI I ¥ I &R a1 & | 591 Tead Yormen FHR=d & 57
HM AT MIRT Tl & TATAA H SUART BT YeATed Hl |

10. Yol & §—4ug faewr 9 (In Library e-Collection Developemnt):

AT AP B (A A TorTer a1 FIAT dg BT YR W AFT ST & | IdqH G0 | 4Ifdd a i
TFl e &GI8 oM R IR A1 11 €1 Ue IRETd 9 SUAR YoTdd & 69E fAerd W AR @,
JfeRrEer Bq SiFeTsT ATl &I Al Sacld, SEAERv STl BT ATV, Yhrrhl & SifdrgT qfeEl Bl
JTADBA I S UThArRAl ¥ ToRAT BIAT & | GAM ¥ JATd IWRAERNTG el & M W aifiers et &
JUANT B &, U Sed T I Jad Iead YUMell & SUINT A 39 Sifee Ufshamafl e | fBar S e ¢ |

11. Womeg fawR |ar # (In Library Extension Service):

AT fauoE o Jorred R |aT g 9vTd fAfSar wicad ©ie®hMl Siv— J—<gd o+ d, Bagd, feae
JBIIUC BT SYANT YT U 3N T HATAT ¥ FRIT TABINAT TS| bl b Uga vg (bAT Sl & | 37
Arre A A9a & A1 /AW Sh- -1 oy, S—ufaT, fferanmm Seew wfdw onfe @1 uies! a®
U B 591 Iead YUMell 9gd SUANT 81 Fahll 2 faRVeR J—<Jd Il oIl ATersd I ©iehr H Jead
T AEaYol BT 8 501 Acdd & SUANT § YA Bl §71 1Al & HUTGd § 98 e o™ SHT A1 &1 JI1erd
FRANTA ~Cdd US| P UG B o cdd Wi & Aregq ¥ A= HFgexl d& Ugarl Sl 8 a1 dis—hls
Jfam ge FRA © HigaT edd 59 a8 aRRIA § ST SRgeR| AT A sl © Uh A1 YA Aedd b
e ¥ cdd BT SM1 BT 37 910 & 591 cdd # 24 AN gol W AAHAH 100 T 8ol I D1 98 99 &wa
B ©, St 39 faww aRRefal # +ff g eas gfder ue™ &= # 9ed © |

12. YT Jaa Wid |itead™i @ Ureares & (In Promotion of Library Open Source Softwares):

AT UG Gal Dol 9 Jad A AFedIR] BT SUIN o+ 99 3 9gd yaferd & 9Ra o faeraeiia
It @ foy I8 el aRa™ 9 &4 81 € JUTe § SUANT B alel Jad 9id Yeud |ivedR  oi— diem (Koha),
waRdE (Evergreen), =goiiferd (New Genlib), wdRfsr diveaar (ABCD Software), sios fafeerar (Open
Biblio) anfe| gaa wa fefregore™ Aitedr Si— -9 (Dspace), dwei= (Greenstone) amfe | &+
Heoe AfeRr (Learning Management Softwares) siii— gsa1 (MOODLE), veger (Atutor), Sy
(Dokeos), wmi gergaga (Forma LMS) sife denm #ce Heise Red oi— gud (Drupal), s@er (Joomla),
faea wrse (Wix Site), asu (Wordpress) 3Mfe &1 STaRT fam Sram &1 39 Jad A GiFedR & $¥erele™
2 fIOIwE g Jeaw meRa S¥eree  fafy ST B @) ot e orar @ R sy # 39 AivedwR @1
JETAT BT S Aah R Acdd AR g¥eree Ifyy # 0 Acdd @l maeadhar g & il g S¥eTeled ufshar
# Mg g ety 81 dife Seeied & SRME SSHdlS 8F dld Ads! BIgdl bl AT | AT Bisdl 3 SSHdrs
P S 9@ | 5511 Acdd BI STUfera T =YATH 100 FT d1gC URT AHbe H 10 IR d1gC Ul Hhe H g7 BT Bl

el # 9v= SR S Ahal © |

5. YT | 56 9 @ SUdRT @ «rd (Benefits of SG Network used in Libraries)

T 3R a1 dal ¥ 5ol ead SN & fr=ferRad o € -
1. TATT $—HAEF & YAR B I8 ~Icdd [ed o |
2. MR 9 golaele ARl & 9Ug AaN § I8 2|
3. VTSl §—4aT & ATl H 591 Hedd ARl 2 |
4. TUTer & HWifde g STARY UIgy axgell & <ifrrEnT forg g fig eas 2|
5. 9 B B] I8 U dIg 9 SYANT Acdd A Ul IR © |
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6. AR & HAR H AEIAT BT 2 |

7. T YTl H GAIBROT 7] 239.50 UICIDle BT IUIRT BT UIAISd BRAT & Sl GAIHROT Hafed e
HH (MARC) BTE # UHHIT w7 SUarfl 2 |

8. YA HHATRAT TAT UIGHI & 3Fed FHI B gad Bl © |

9. TATTT Fcdd YR H FerIdT &Rl 2 |

10. TATET & AT wiedfd T Agel (Social Networking sites) Sii— J—<gd e, BgH, fCaey FhS< A

ISP BT S B Ud g Tead Ul HICT 2 |

11, TITera fAuurE Jar T Jeurery R ar # dgdr o 2|

12. T & YA S—HaR JaT # FERIAT Rl © |

13. AIfefead aRY qAT HURIEE & Iootad &I AdhH H TSI BT 2 |

14, T AT Tl fefTersoie o d8radr &xar 2 |

15. 99 Tl fS¥had i ¥ (g Acdd SuTT HIdT 2 |

16. Tl § HM gftewar 9 Jad Wi AedIR & STANT BT UreaTed Bl & |

17. TITerd AR 3R 307 8 5911 & ¥4 § ReR g g7l icds SucTel 81 SIRAT |

18. HidTSe B & Harell g briegddsl § gfes 8 SR R Jadrse 99 eriRd SUSR Afdd doll |
B B |

6. JATT H 5511 ead @ Sy @ WAl (Limitations of 5G Network used in Libraries)
MY Terrerdt # 59fl e & SUANT &Y feferRad i € ¢
1. URMIS 3fael § I8 Y A1 Iead 8l Ahdl © P $I9 U 8 dTel USRI F&T BN T |
2. fielHier O & SUANT 8 & BRI I8 I9T 9 AIGA GRacs ¥ y1fdd 81 |l © |

3. fAoTaT @) FRI 9 STeT gRaw HWaftd gaal W W B 9N 2 |

4. 9THM AT W A9 BT gas B AR <2 BT 5O A Ja Ue™ BR 8 B, [ WR ST &1 3R
g
5. YR WR 39 Acdd & ofd FHI b IUANT ¥ 8 dTel JHAT BT 3 31 qifds B |

7. S¥ER (Conclusion)

THIH! & 9 6ol AR H TATed & oy 9 HaRl § aqd qRad+ 3T § | 31T Jefrerd Ui &1 |Ug
e ATF el dfed A B fhareiiel e 99 1 2| e & fhardhardl qen |areli # yoe 9 el 9 |
Jead YUITell BT AEaqUl ¥ BdT € | U Y9I 9 g IR &1 edd Mad € vored & writ Bl M 9
AT & | VAT T TATHT HHATRIAT gRT ATS A YRR T S0 BR 5901 Hedd & SUANT A YATdd & fohardami
AT At # HifdeRI aRadd ST ST WohdT & | 590 Acdd Junell e TRl § 9l W@ S99y &
forw U A1 3mem @ fHvor A1fdd & Ao ® S el wi fat @ erra § Uerery & varared 9 f$fegeiiE |
I © | g FIcdd aaHE TEA B AT JIoU AT & [STCTgoiv, S—Heql & [JhrT 9 SR Torrerd JaT
S A FATHdl H G AId AGCIIR D SUIN Pl YiedTed BT & | ATl & AT I§ U GoexT AR & 98
qI3d I B wcd H A YfAdr T woar 2 Afe Jererd IWRdl g8 Ui waRkil & a6 wEed © ol
ITBT SN RIFT T H DA AT & T8 W G I Ghll & | TS 591 BT M 3 21T FHI T U A1)
g # $E®T IUANT Bl <@l 984 ©f 3M[a aRId BT |

JeergEr (Bibliography)

1. gfFrm & gaa < 56, 9Rd # A SIR) € O, WUy TadRa Qi 04 TdaR 2019
2. https://www.digitaltrends.com/mobile/what-is-5g/ [Accessed on 08 April 2020]

58 DOI: 10.52228/JRUA.2022-28-1-6



7 \
%? Journal of Ravishankar University, Part — A, 28(1), (2022)

https://www.smithsonianmag.com/smart-news/robot-librarian-locates-haphazardly-placed-
books-180959381/ [Accessed on 08 April 2020]

4. https://www.commscope.com/globalassets/digizuite/2491-fast-forward-to-the-future-with-5g-
networks-br-110668-en.pdf?r=1 [Accessed on 08 April 2020]

59 DOI: 10.52228/JRUA.2022-28-1-6



Role of Libraries in The Intellectual
Development of India

Editors :
Dr. Sanjay Kumar Dongre
Rekhraj Sahu
B.R.Choudhari

Organized by
Library and Information Science Department
&
IQAC
Govt. Bilasa Girls' Post Graduate Autonomous College,
Bilaspur, (Chhattisgarh)

SAMATA PRAKASHAN

Kanpur (Dehat) - 209 303

Scanned with CamScanner



Organized by
Library and Information Science Department & 1QAC Gowl,
Bilasa Girls' Post Graduate Autonomous Callege, Bilaspur,
(Chhattisparh)

ISBN : 978-93-93403-01-8

Book Name:

Role of Libraries in The Intellectual Development of India

Editors :
Dr. Sanjay Kumar Dongre, Rekhraj Sahu, B.R, Choudhari

© Reserved
First Published : 2022

Typesetting :
Rudra Graphics

[All rights reserved. No part of this publication may be repro-
duced, stored in a retrieval system or transmitted, in any form or
by any means, mechanical, photocopying, recording or other-
wise, with out prior written permission of the publishers)

Published by

SAMATA PRAKASHAN
159/1 Ward No. 12, Bajrang Nagar, Rura,
Kanpur Dehat (U.P) - 209 303
Mob. : 9450139012, 9936565601
Email - samataprakashanrura@gmail.com

PRINTED IN INDIA

Printed at Sarthak Printer, Kanpur.

HaTEehtd

actarr i o e Qaprg ) aal v e 2, g e ad
anfifes Meir, apufen A, sififn ad aaffan [ aeg
ARs R a aal @ =l w1 du A W R agg
QA N el i, sRa wify, 2 i, del wifa g afbe
an A wa b arrp N s a2 s dud faewf o A
Y N a1 vorret st g, 1 s aran g fesr an fava ) o
s Qo N Afigas wify (e v, fwf du @ wern B
Preefs R, afle dfge RAewrn qeerd g gerde @ O @ 2,
ot & @ el e dur 3 qreehler @) e yd S
R fBar s |

e e @ e @ qRereer ol R A g e
AU A R AR B e aa S wsa § ) g gd
qecrarer € b G s & RRA A wif i @ amar
R 07 Sl RIY S w1 Ges #) Yo 8 et Siel a¥ aierre
—areIE] ] T QT W G o) | aress ag—ford @ e e
W RIS @11 TR O | YN UGl @1 U U A #1 AT B,
A Rrern qrarad vt Seel @ aras) argmrer @1 @ B | g
A A w &1 walhior Qawr Wi e gran & urda A dar AR
®rel A gl @1 anfwpr B Aw grast A afkm aegE aw
QRIS B B B THRI TE] S Tt & |

g B Aifyardar vd Saren qen gw gaen denfa
B B N UEE TH D DO ugd, qRerbierd 1§ el @
JUANT TR ASH B GETBTerd W B Beere BY | A ARAF B T
B 31 A TRl B QR &I §U YRSl e Hiremr
BE1/ QY / ARYGAEE T b1 AT B arad) &) e §
TOET fan S e ¥

QRIBT TR R KT 9N TerRIeTs R @l I BT 8,
T Rrarg @t ar Riremgalt a0 it @ & 1 e A soRt @ vgey
FoTer GuRe], FM A, Reml, frast gr faa Reri & @

Scanned with CamScanner




perenn A ) v divam A A o e e e @
A e o) & A @ moaea A Qo e w @y
er oo A gR A Q waa A QAww Al s A aa am
Pae 2w 2 e N afl o ) e ) saen 1A
cde A e wieda we alte R o user @ anss W ag
we oM 2N @ anda Raenthan MY aen A urda
wer @ v wdn e A anama & R AR N Rwm Al T
2 @ wdwma i DA A g R auaen Y s, G
soE @R WAl agwnpa araa, wa, e,

ra—

SR SR s el AQY wH vg m.ﬂ-h ot R gA

Qo 3 M we we e @ QA A XA afa, aie s,
Y Qe (8 golfyaln, waer Pster, R s
o genfy ¥ uner e R MeE R )

el BRI IR G PR B AR B B U
T Y wiRiuE A ad S | e aft 98 @

wa dw dfym wu A Aoga v oan @ Rk @

e [
g Ry

on &fan

dr_gdw @ TR-an ¥ R Turdd adar), e gl
s g Sy wrize gd e A a8 SrRiwH THd e |
o= wmn T ® gerare sifva wwan § R R e B R
¢ FEEN e FE § Ui |

et e £ warea AR g Fafa Red duv argeur
:ﬁ:ﬁé;ﬂm@mﬁaﬁﬁﬁaﬁm@ﬁ.
grs_gret wd wwritt @ fag Swanh 8@

#. Ir. ated

erarel wa ez

e qd A fgm @
gy R &=l FTBIaR

wefarery e (8.1)

I

\. T faen <ffa 2020 i EERTET
(National Education Palicy 2020 and Library)

farirg =qum 2, 21, W T HTTT 07
2. Az e § pEEREE A

=, T FEw B 13
3. TEpa fama s i 3. e A g

=, i qEa 21

4 Awareness and Utilization of the Electronic Resources by the
Undergraduate Students of Indira Gandhi Krishi
Vishwavidyalaya, Raipur

Rekhraj Sahu, Brajesh Tiwari 23
5. Usec of E-Resources, Mobile Apps and It's Impact on Library Services
Ajay Kumar Shrivas 34

6. df iR fw favataerer, TAYC (B.) F A FEEEE =5 =
e SEETEE H A e - T

(Coptént Analysis of Colleges Library Websites Constituent to Indira
andhi Krishi Vishwavidyalaya Raipur (C.G): A Study)

starT ared, B, wWier AT |ig a0

7. adnm e # fefeed e =i Tew
R, st sqerear "

8.  Uscand importance of Mobile Technology and Application in Library

Services

Anil Kumar Usendi s6
9. The Role of Librarian in New Education Policy (NEP) 2020: A Li-

brarian Point’s of View

Madan Lal 63
10. Blended Library duringand post COVID: Best Practiceswith reference

to KV Bilaspur

Dr. Rajesh Sharma, Praveen Kumar Sahu, Shraddha Sharma 79

Scanned with CamScanner



6.

i witedt ey Fervafererer, g (w)
& i W o ek
SRS ST RA fagerwoT : Ues areaam

(Content Analysis of Colleges Library
Websites Constituent to Indira Gandhi Krishi
Vishwavidyalaya Raipur (C.G.): A Study)

R EL I O
*+8T. BXINT [AR HIE,
AR (Abstract)

JEIGIe J9HIZE TP YHR B I—gRasrerd B, R g
Rfses ©7 & vt 8| wqa a7 A (e Jawise @ AeH
3R e Ffy Rreafrerey, TR @ ves R [EHE
& daHTST @ fAua awg @1 T fhar AT ] | amae W weiera
JRIGTAD BT ITHIC ARH | DI —DH G qar YS= B ol ¥a)
2 gWiaed ¥ 999, §-ured, TR U, $-<end @
TS T B @ ¥
Wm(Key Word)

e, 99 3NF, YRGS, fAva—awg fveh, A,
$—serad
TETEAT (Introduction)

qRIGTe JawTge O A AeTiEnery g AT gEal SR
G A BT e § XGER g T JaTge B &, W iy
% forg ST @ axE SR FRaAT B | ST Haer RIhe B A
T @ fha S 2| (EeTed 9993e Aoy & faenfefy,

Role of Libraries in The Intellectual Development of India / 41

TSR BN 2, W € WA UBR B e I vd SrimhEl @
STEHN I S &l A a1l &

qHE w9 § TR g% @iRe 8 a1 el ad demd o
IAE B TR yTE Y B T te Roied didd & 9w
HY R & | o) AR N ATt I=d e & a7 § Wi R 30|
SUGNTHiS BT HEAl @ ¥aT g @A @ fory Jawrge 3R 79 @

" Ed o W ¥ | qRIaierd JaHiEe § STt 3o qRadberd AT
B B D, el T W WIS B HBAT ¥ | FHDT & Sgavd U

i # afe ¥ afe d a@ ga yerg SR B

IRm1 TN @fY Rreafera, QR @ e 99 1987 B EY
oY, e fafierers ¥ 33 AP AEETE™ W@ 15 JEEOE
wEIdeETed § ddg ¥ | RAwafacy 3 dgd TREed, W56 JKaed
2, $HD Y & Hdg o 13 MBI TRIGIGRT = (Y7 SUITTHd et
3 R dgae @ fFAfor fFar 31 qworem 4 RSfied w9 4
3w, $uBe, g, ITR-YE B R A ar
& Beet ¥
Hfeferes WHYEIT (Review of Literature)

TATST, GBAT UG WifaHr, Frea (2021) A “H=c TR 316
woae RRid) wTERd drerde sifw feet © o SR WRRIRa
FYRT Pifde—19 T 3 arerd # et Rivafere, warsware
fazafaerncra foeeh ol it &t Rvafreren @ qweem daade
@ fava o &1 semm e T ) R e dan,
$—STT, TSI TUE, 399 o0 S o anearg (e fowar T &

o, IEfarE vd A, 7 G (2020) 3 e § G
Td wy) Rifbea fasm Rvafierera gremerdl 46 dawmset o1 fvergor
3T H weame @ A it fafiarera vd ow oy R fivafieren
@ QRIHION! B JaEgS! FI AT A T ¥ | I F wwwRy B
it fRafdereral & terer Jawsel @ Tl fAvaaeg w1 Rvew
ez wran 2 | farenforat vat vt @ wew gfensi vd dar @ an
T forar Tar &

Scanned with CamScanner






Celebrating //ame—

s - o <hl
International e-Conference H 31'5 Ji”éd' R
on

Recent Advances in Biological Sciences & Opportunities in Entrepreneurship
~th_8th January 2022

Jointly Organized By
School of Studies in Biotechnology & Alumni Association of Biotechnology (AAB)
Pt. Ravishankar Shukla University, Raipur, India
In Academic Partnership with
Pt. Deendayal Upadhyay Memorial Health Sciences & Ayush University of Chhattisgarh, Raipur, India

CERTIFICATE

This is to certify that Dr. Shivendra Singh Dewhare, School of Studies in Life Science, Pt. Ravishankar Shukla
University, Raipur, Chhattisgarh, India has Presented a Research Paper entitled “Traditional Medicinal Plants as a
Fulcrum against Drug-Resistant Tuberculosis” in one of Technical Sessions of International e-Conference at

School of Studies in Biotechnology, Pt. Ravishankar Shukla University, Raipur, India.

M{’ Mow s W NS ;&d«fw 95) 2§ .

(S.K. Jadhav) (Keshav Kant Sahu) (P.K. Patra) (Shriram Kunjam) (N.K. Chandrawanshi) (Shekhar Verma) (Pranﬁ VK.IVIahish)
Convener’s President (AAB) Organizing Secretaries




	03 BIT Book Chapters.pdf updated.pdf (p.1-21)
	07_Econo.pdf (p.22-25)
	08_Electronics.pdf (p.26-29)
	14_Library.pdf (p.30-59)
	15_life science.pdf (p.60-61)

