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3.3.3 Number of books and chapters in edited volumes/books published and papers published in national/ international conference
proceedings per teacher during last five years

Title | Title of the
of proceedings | Name of
SI. | Name of the Title of the book chapters the of the the National / Year of ISBN/ISSN Name of the
No. | teacher published in edited volumes paper | conference | conference | International | publication | Number publisher
Dr. Reshma Recent Approaches in Plant All the papers presented by the
Lakesh (Dept. of | sciences / Precision Agriculture in teachers in various national / 978-81- Global Academic
1 | Home Sci.) context of Chhattisgarh international conference National 2019 938134-2-3 | Society of India
Dr. Nisreen Recent Approaches in Plant proceedings during last five years
Husain (Dept. of | sciences / Lipase production have been published as research 978-81- Global Academic
2 | Zoology) from Micro-Organism papers / review articles in National 2019 938134-2-3 | Society of India
Recent Trends in Biological different journals of national /
Dr. Nisreen Research / Dietary Fibers: Health  international repute and the same
Husain (Dept. of | Implications and Therapeutic have been reported under the 978-81- Global Academic
3 | Zoology) Role- A Review Data Template 3.3.2 Number of ~ National 2018 938134-2-3 | Society of India
4 | Dr.Yesheshwari | Samkalin Sahitya Vaicharik research papers per teachers in National 2017 A. R. Publishing
Dhruv (Dept. of | Chunautiya / Samkalin Kavita, the Journals notified on UGC Company, Delhi
Hindi) Vaicharik Chunautiya Aur Stri website during the last five years. 978-93-
Vimarsh 86236-20-3
5 | Smt. Jyoti Bharne | Samkalin Sahitya Vaicharik National 2017 A. R. Publishing
(Dept. of Hindi) Chunautiya / Samkalin Kavita Me 978-93- Company, Delhi
Vaicharik Chunautiya Aur Prakriti 86236-20-3
6 | Smt. Jyoti Bharne | Chutkule Ka Vaishwaik Itihas, National 2017
(Dept. of Hindi) Saidhantiki Avum Prasangikta / 978-81- Sarvpriya Publishers,
Chutkule Ki Upyogita 8135-109-8 | delhi
7 | Dr. Yesheshwari Chhattisgarhi Lokgeet Dasha National 2016 Mittal & Sons
Dhruv (Dept. of Avum Disha / Chhattisgarhi 978-93- Bhawan, Publicers
Hindi) Lokgeeto me Jeevan 83862-16-0 | New Delhi
8 | Dr. Yesheshwari Loksahitya Me Sanskritik Chetna / National 2016 978-81- Krishna Computers
Dhruv (Dept. of Loksahitya Me Sanskritik Chetna 89740-14-6 | Publishers, Sagar
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Hindi)

9 | Dr. Yesheshwari Ghumantu Lok-Jeevan Ki Sanskriti
Dhruv (Dept. of Ke Vividh Aayam /

Hindi) GhumantuJaatiya Aur Aanchalik
Sahitya

10 | Dr. Yesheshwari Sahitya Aur Sanvedna / Bal
Dhruv (Dept. of Sahitya ki parampra evum
Hindi) mahtva

11 | Smt. Jyoti Bharne | Lok-Sahitya Me Sanskritik Chetna
(Dept. of Hindi) / Lok-Sahitya Ki Parampara

12 | Smt. Jyoti Bharne | Sahitya Aur Sanvedna / Bal
(Dept. of Hindi) Sahitya Me Kahaniyo Ki Bhumika

13 | Smt. Jyoti Bharne | Ghumantu -Lokjeevan Ki Sanskriti
(Dept. of Hindi) Ke Vividh Aayam/ Bharat Ki

Ghumantu Jaati-Banjara

14 | Dr. Suchitra Sahitya Aur Uske Samajik Sarokar
Khobragade / Bhumandalikaran Aur Hindi
(Dept. of Political | Sahitya
Sci.)

15 | Dr. Yesheshwari Sahitya Aur Uske Samajik Sarokar
Dhruv (Dept. of / Vaishwikaran Ki Chunautiya Aur
Hindi) Hindi Bhasha Sahitya

16 | Dr. Yesheshwari Hindi Ka Asmita Parva /

Dhruv (Dept. of Chhattisgarhi Lok Sahitya
Hindi)
17 | Smt. Jyoti Bharne | Hindi Ka Asmita Parva / Hindi Ke
(Dept. of Hindi) Vividh Ayamo me Prayojanmulkta
SI. | Name of the
No. | teacher Title of the Books published
1 | Dr. Sushil
Chandra Tiwari
(Principal) B.Sc. Chemistry Part-I
2
Dr. Arti Gupta
(Chemistry) B.Sc. Chemistry Part-I
3 | Dr. Sunita

Gupta

B.Sc. Chemistry Part-I

National 2016 Mittal & Sons
Bhawan, Publicers
978-93- New Delhi
83862-18-4
National 2016 Lokwani Sansthan,
978-93- New Delhi
81487-89-1
National 2016 978-81- Krishna Computers
89740-14-6 | Publishers, Sagar
National 2016 978-93- Lokwani Sansthan,
81487-89-1 | New Delhi
National 2016 Mittal & Sons
978-93- Bhawan, Publicers
83862-18-4 | New Delhi
National 2015 Vishwabharati
Publishers, Nagpur
81-7499-
110-2
National 2015 Vishwabharati
81-7499- Publishers, Nagpur
110-2
National 2015 Mittal & Sons
978-93- Bhawan, Publicers
83862-11-5 | New Delhi
National 2015 Mittal & Sons
978-81- Bhawan, Publicers
89740-14-6 | New Delhi
National / Year of ISBN/ISSN Name of the
International | publication | Number publisher
National 978-93-
88925-95-
2019 2 A Pragati Edition
National 978-93-
88925-95-
2019 2 A Pragati Edition
National 978-93-
2019 88925-95- | A Pragati Edition




(Chemistry)

4
Dr. K.L. Rathi Business Regulatory
(Commerce) Framework.

5 | Dr. Nisreen
Husain Antioxidants — The Miraculous
(Zoology) Header.

6 | Dr. Nisreen Wonder Healing of Wounds
Husain Through some Medicinal
(Zoology) plants.

Dr. Reshma
Lakesh

7 | (Homescience) | Chhattisgarh: Rising Horizon
Dr. Reshma
Lakesh Chhattisgarh: Nature

8 | (Homescience) | Untouched
Dr. Nisreen Special Edition of Indian
Husain (Editor) | Journal of Scientific Research

9 | (Zoology) (Compendium)

Dr. Lata
Meshram (Co- | Special Edition of Indian
Editor) Journal of Scientific Research

10 | (Zoology) (Compendium)

Dr. Nisreen Important Medicinal Plants
Husain with Rich Antioxidant-

11 | (Zoology) Potencial
Dr. Usha Special Edition of Flora &
Chandel (Editor) | Fauna, International Journal

12 | (Botany) (Compendium)

Dr. M.L.

Prasuna Special Edition of Flora &

(Editor) Fauna, International Journal
13 | (Botany) (Compendium)

2
National 978-81-
921995-2- | Ram Prasad & Sons
2018 8 Raipur (C.G.)
National 978-81- Adhyayan
8435-613- | Publishers New
2018 7 Delhi (National)
National Global Academic
978-8193- | Society of India,
2018 813-416 Lucknow. (National)
National 978-81-
923135-7- | Chhattisgarh Gyan
2018 3 Raipur (C.G.)
National 978-81-
923135-5- | Chhattisgarh Gyan
2018 9 Raipur (C.G.)
National 0976/2876
(print) Global Academic
2250/0138 | Society of India
2017 (online) (National)
National 2017 0976/2876
(print) Global Academic
2250/0138 | Society of India
(online) (National)
International 2017 Lambert Academic
Publishing,
978-620- | Germany/Mauritios.
2-07410-0 | (LAP) International
National 2017 Sopecial Issue
Scientist unique
Researches yare
0971-6920 | Association
National 2017 Sopecial Issue
Scientist unique
Researches yare
0971-6920 | Association




14 | Dr. Reshma National 2017 978-93-
Lakesh Child Labour-Psycho-Socio 86678-46- | Harshwardhan
(Homescience) | Perspectives 8 Publication Pvt. Ltd.
15 National 2016 978-81-
Dr. K.L. Rathi 92-4499- Nikita Publication,
(Commerce) Financial Accounting 6-8 Raipur (C.G.)
16 National 2016 978-81-
Dr. K.L. Rathi 92-4499- Nikita Publication,
(Commerce) Business mathematics 7-5 Raipur (C.G.)
Sustainable Development International Lambert Academic
Dr. Babita Regarding Women 978-3- Publishing,
Dubey Entrepreneurship with Special 330- Germany/Mauritios.
17 | (Homescience) | Reference to Tribal Woman. 2016 04499-9 (LAP) International
National 2015 mittal & sons C-32,
Arya Nagar Society,
978-93- Mother Dairy,
Dr. Yesheshwari | Nibandh ki samkaleenta ko 83862-15- | Patapganj, Delhi
18 | Dhruv (Hindi) Indrabahadur Singh ka pradey 3 110092
19 National 2014 978-81- Pankaj Books 109-A,
Dr. Yesheshwari | Chhattisgarhi Kahaniyo me 8135-088- | Patapganj Delhi-
Dhruv (Hindi) Sanskritik chetna 6 110091
ol ncs
(Dr. S.C. TIWARI)
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529D/1/P-002, Pragati Vihar,
Kalyanpur, Lucknow, 226022 Uttar Pradesh, India
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Copyright © 2019 by Global Academic Publishers

All rights are reserved with publishers. No part of this publication

may be reproduced, stored in a retrieval system or transmitted in any form

ic. mechanical, photocopying, recording without the

by any means, electroni
written permission of the publisher. Infringement of copyright is criminal

offence.

Publisher's Note

This book contains information obtained from authentic and highly
regarded sources. All the possible effort has been made to publish reliable
data and information as well as during proof reading and printing of this
book, but the publisher and authors/editor cannot accept responsibility
for any n_listake or omission, however caused. The publisher and
authors/editor shall feel obliged for the suggestions received from the
reader for further improvement of the book. | .

~ Composed & Printed in India
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LIPASE PRODUCTION FROM
MICROORGAN ISMS

artment of Biotechonology, Bhilai Mahila Mahavidjzalaya,

Bhilai (C.G.) India E

India

ases are the enzymes belonging to the subclass of the

; 'ejs'terase;. They are the ones crucial to human health. In fact, lipase is

one of our most vital and digestive enzymes, and perform essential
roles in digestion, transport and processing of dietary lipids. Mainly,
drolysis of fats or lipids and also the reverse

_ they catalyze the hy
reactlon to synthesize fatty acids esters. These enzymes are produced

Rl so they are called as Microbial Enzymes.

by certain microorganisms, s
As the micro organisms and their enzymes have the ability to degrade

the waste, they are important industrially. Microbial lipases have

~ versatile reaction properties; hence have been widely used in
; 'mdustna] applications. The present review gives a glance idea about
the llpases produced by the micro-organisms involved. 3

organisms play a very important role in our lives. '

te in the initiation of the food chain; they fix the gases,
¢ matters and turn the dead animals and plan S |
In other words micro-organisms

Scanned with Camcanner



PANDEY AND HUSATN: LIPASE PRODUCTION FROM

maintaining life on earth. 1 hey are the indispensible enmponents of

scocvetems. making possible the eyeles of Carbon Oxyxen

Mt

wd  Sulphur take place in terrestrial and aqoatic

\lso called “microbes”, the microscopic organisms and

Nitrogen
evsveiems

harmful as well as beneficial too. Their association with various

aspects of environment and other organisms cover the broad zone of
ccience. which is called ‘Microbiology’. This broad term includes
many branches, such as virology, mycology, parasitology,

bacteriology and many others. Broadly speaking ‘Microbiology’
provides knowledge of most important microbes, viz.., Bacteria,

Fungi, Algae, Nematodes, Viruses etc. (Smith et al., 2002; Madigan

et al.. 20006).

The micro-organisms are responsible for many other beneficial

processes, such as industrial fermentations, production of aleohols,

dairy products and antibiotics.
Domestic, agricultural and industrial wastes are degraded by the

microbes, and also the subsurface pollution in soil, sediments and

marine environments undergo processing by the micro-organisms.

Apart from this beneficial role, the industrially produced microbial
enzymes such as amylases, proteases and lipases, play a significant
role in varied ways. One of the such most important enzymes known

for their beneficial role and industrial applications are ‘lipases’. .

According to Smith et al., 2002, Microbiology is a broad term which
includes virology, mycology, parasitological, bacteriology & other
I ches. Microbiology provides knowledge of micfobes*sﬁ_ch.’*afs. i
pacteria, fungi etc. (Madigan et al., ﬂwé’ijlcwﬂfgamSms are Lo
ccosystems. They make possio™

ensible components of our




£ APFROACHES IN PLANT SCIENCES

Sgen. nitrogen, and sulfur that take place in

codures usually must be aseptic, and use a variety

b microscopes with a combination of stains and

 commonly used staing are call
ively charged molecules. Simple stains identify the

multi cellular arrangement of bacteria. Ex. Methylene
and crystal violet. Differential stains help to
rganisms. Differentiation of

h between two or more O
as]nsed on growth or biochemical

od basic dyes, and are

reactions.

" Amongst the different microorganism inhab
are the most abundant organisms. These
microorganism without chlorophyll. M

divided into three group’s viz. Co

iting in the soil, bacteria
are prokaryotic &
orphologically soil

unicellular
cci, Spirilla and

bacteria are

Spirllum.

Role of Bacteria
Bacteria bring about a Do of changes and biochemical
rmations in the soil the importan 3

transfo
‘hich soil bacteria play vital role are:

processes in W
cellulose and other carbohydrates, ammonification  (prote

nitrites- nitrates), denitrification

t transformations and

decomposition of

ammonia), nitrification (ammonia-
(release of free elemental nitrogen), biological fixatio

atmospheric nitrogen (symbiotic and non- symbiotic) oxidati

reduction of sulphur and iron compounds.
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FUNGI

Fungi ar
AT'e ¢ ) |
glare a group of microorganisms that are ¢l
are class
ified within theie

own kingd
do
gdom, as they are neither plant nor animal. I
- llilgl (II"IW [h |
¢ eir

nutrition fr
from decaying organic matters living pl
-3 y plants and e

animals. They
s, They do not photosynthesize as they totally |
. { OLa a0
chlor ’ ekt y lack the
rophyll, present in green plants. Fungi are even used f.

s OV Se( or mf‘fl. !
urposes. such as species withi 2dical
purposes, such as species within the Penicillium genus which

§ which provide

antibiotics, e.g. penicillin,

As these soil fungi are aerobic and heterotrophic, they requir

, e
abundant supply of oxygen and organic matter in soil. As acidic
environment is not suitable for the existence of bacteria or

actinomycete so optimum pH range for fungi lies- between 4.5 to 6.5

Role of Fungi

° Fungi plays significant role in soils and plant nutrition.

e Lignin is resistant to decomposed by bacteria is mainly
decomposed by fungi. "

. They also hydrolysed fat into free fatty acid and glycerol.

o They also plays important role in soil aggregation and in the
formation of humus.

o Some soil fungi are parasitic and cause plant disease such as

wilts, root rots.

Applications of Microbiology
ous beneficial processes

esponsible for numer S
ction of alcohol &

Many microbes are r
(e.g. the prOdu

ch as industrial fermentation
da.tl'y PTOdUCtS), antibiotic productlon _' | i
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RECENT APPROACHES IN VI ANT SCIENCES

Microorganisms are beneficial  for microbial  biodegradation

domestic, agricultural and industrial wastes and subsurface pollution

in soils. sediments and marine environments, The ability of each

microorganism to degrade toxic waste depends on the nature of each

contaminant. Aspergillus, Fusarium, Trichoderma & Mucor are the

fungi from which biocatalysts are retrieved Bacillus & Pseudomonas
uction of enzymes. The

proteases &

are the bacterial strains employed for the prod

industrially produced microbial enzymes are amylase,

lipases.

LIPASE ENZYME

According to Babu et al., 2007, Lipolytic enzymes are involved in the E

breakdown and mobilization of lipids within the cells of individual

organisms as well as in the transfer of lipids from one organism to

another. Lipases are one of the important groups of biocatalysts used

in blotechno]oglcal apphcatlons

The function of lipase is to hydrolyze trlacylglycerol to dlacylglyce
monoacylglycerol, fatty acid, and glycerol and therefore provides
energy and essential fatty acids for the organism. The hydroly
reaction is easily reversible and, consequently, lipases catalyze
reverse reaction to synthesize fatty acid esters under low
(microaqueous) conditions. Microbial lipase can also bé pfod
using agricultural residues like sugarcane bagasse, wheaf Br
rice bran by SSF which is hi i 60
reaction properties of hpase,g :LIZyeli::Z I:)“ca] e
een widely used in 111 '

applications, such as in food, chemlcal ‘
e
pids and liberates fatty aclds
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PANDEY AND HUSAIN: LIPASE PRODUCTION FROM...

Additionally, they also catalyZe the synthesis and transesterification
of glyceride. Lipases are serine hydrolyses which act at the lipid
water interface. Various methods of lipase assay have been classified
as; Titrimetry, Interfacial Tensmmetry, | Spectrescolpy,
Chromatography, HPTLC & TLC of these methods titrimetry is the
simplest method but needs continuous readout by pH meter; the so

called pH stat method.

ROLE OF LIPASE

re s !

. Lipase breaks down neutral fats (trlglycerldes) into glycerol
(an alcohol) and fatty acids. Before llpase can d1gest fat bﬂe

#iit
must break the fat down 1nto smaller unlts

. It is found that hpases are used in the processmg of fats and
. oils, detergents and degreasmg formulatlons food
processing, the synthes1s . of ﬁne chemlca]s _' .end
pharmaceuticals, paper manufacture 'and productlon of
cosmetics and pharmaceutlcals bakery, brewmg, blo fuels
leather processing and general cleanmg | Tk e
wsitaent o

Their natural functlon is the hydrolysmr ef trlgl cendes sk
YR '}_4 v:.a-l.fin’f." ),

,_
8

partial glycerides and fatty acids dunng drgestlen

Most lipase catalysis occurs at the i
(interfacial activation). PR )
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RECENT APPROACHES IN PLANT SCIENCES

«  Most microbial lipases show maximum activity at pH 7.9 anq

temperatures of 30-40°C.

STRUCTURE OF LIPASE

Pancreatic lipase is a 50 k Da protein. The chain consists of 44¢

econdary structures of lipase (in one subunit) include

residues. The se
102 residues which create 13 alpha helices, (20% of the protein) and
of the protein) totaling 28

139 residues involved in beta sheets (30%

strands. Each chain contains two well defined domains.

Each monomer and dimmer structure of lipase is held together by
ic interactions (salt

disulfide bonds, hydrogen bonds, and electrostati
een cysteine

bridges). Lipase has 12 total disulfide bonds betw
y charge

artine

residues. Salt bridges are formed between the positivel

nitrogen in Arginine and Lysine and negative oxygen in Asp
and Glutamine residues. Hydrogen bonds also stabilize the enzyme
chain and side chain atoms. Lipase has a distinct
phobic and hydrophilic residue. The three-
of lipases reveal the characteristic a/f-

between main
distribution of hydro
dimensional structures
hydrolase fold (Figure.1)

CQ()H

' - -— HYDROPHOBIC PATCH

GERINE q——-%“__—:.‘ SUBSTRATE

il
e ' I
g | s VAT O INTERFACE

& "‘/""

nH, OLYCOSYLATED AREA

Fig. 1: Diagrammatic representation of a lipase mole
showing its main features. Substrate can be :

triglyceride (Snellman et al., 2004).
Scanned with CamScanner



PANDEY AND HUSAIN: 1IPASE PRODUCTION FROM.

ACTION OF LIPASE ENZYME

The ability of microorganisms 10 hydrolyze lipid, an organic
(‘Qmp(}und s '“““n]\hgh( vl with an ("(flcl(h”lllﬂl’ enzyme hpa%?
The glycerol and fatty acids produced

triacylglycerol acylhydrolase.
organism to Synthesize bacterial

[‘(l h}' the

in reaction are assimilat e
ents. These basic components are oxidized

fats and other cell compon

to produce cellular energy, ATP under aerobic conditions. This ability
of bacteria to decompose fats plays a role in the rancidity of certain

foods. (Figure.2)

mmgggm egw Triglyeeride Lipase (ATGL)

E Dlwﬂﬁi?wﬂ' _Hormone Sensitive Lipase (HSL)

;m! \\
o 4 o ummﬂmﬂ mm?hw
N

FA

M.F'
FA

Fig. 2: Action of a Lipase Enzyme
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RECENT APPROACHES IN PLANT SCIENCES

SOURCES OF LIPASES

Triglyceride is split by the addition of water to form ope
molecule of glycerol (an alcohol) and three fatty acid moleculeg,
Lipases are ubiquitous in nature and are produced by various plantg,
animal and microorganisms. Lipases of microbial origin, mainly
bacterial and fungal, represent the most widely used class of enzymeg

in biotechnological applications and organic chemistry.
Lipase producing Micro-organisms

According to Jayant et al., 2011, Lipases are produced by large no. of
micro-organism they are either cell-bound or extracellular. Although
a large no. of micro-organism are capable of hydrolyzing fat, only few
of them produce significant quantities of cell free enzyme capable of
completely hydrolyzing fat. Fungi are the main lipase producing
micro-organism, although a few bacteria and actinomycetes have

also been reported to yield lipase activity.

1. Bacterial lipase

A relatively smaller number of bacterial lipases have been well
studied compared to plant and fungal lipases. Bacterial lipgses are :_-:
glycoprotein, but some extracellular bacterial lipases are;.l
lipoproteins. In various studies it has been reported that enzqu?
production in most of the bacteria is affected by ce
polysaccharides. Most of the bacterial lipases reported so far
constitutive and are nonspecific in their substrate specificity, and a

few bacterial lipases are thermo stable.

70
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PANDEY AND HUSAIN: LIPASE PRODUCTION FROM ...

‘ungal lipases

lipases have been studied since 10508, and Lawrence and
foit and Jensen have presented comprehensive reviews.
_lipwesare being exploited due to their low cost of extraction.
al and PH stability, substrate specificity, and activity in organic
» The chief producers of commercial lipase

rgillus niger, Candida cylindracea, Humicola lanuginosa,

'!f?—f Species Source | Genus | Species

1 LS

; f';..- cill B.megaterium Fungi | Fusariu | Fusarium

4 B. subtilis 3 Sl
b B.stearothermop ﬂ';::etemspor
hilus
B.thermocatenul I
atus
S. canosus Aspergil | Aflavus

S.aureus

) :
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RECENT APPROACHES IN PLANT SCIENCES

BTl Lt

Streptococ | Streptococeus Micro Rhizpus
cus lactis nivas
Sporus

Various Applications of Microbial Lipases in Industries

Lipase can be used to accelerate the degradation of fatty waste

(Masse et al., 2001) and polyurethane (Takamoto et al., 2001). Major

applications of lipases are:
1. Lipases in the detergent industry

Laundry and house hold detergents. Detergent lipases are especially

selected to meet the following requirements:

s (1) A low substrate specificity, i.e., an ability to hydrolyze fats of

..
L e g
TSNy

various compositions.
(2) Ability to withstand relatively harsh washing conditions (pH 10—
11, 30 — 60°C).

(3) Ability to withstand damaging surfactants and enzymes.

2. Lipases in food industry

s of foods. Lipases allow
cation of fatty acid 3
e fatty acids

Fats and oils are important constituent
fying the properties of lipids by altering the lo
n the glyceride and replacing one or more of th
s. This way, a relatively inexpensive and less desirab

ed to a higher value fat (Pabai et al., 1995)

modi
chains 1
with new one
lipid can be modifi

| 3 Lipases in pulp and paper industry

Pitch or the hydrophobic components of wood (mainly trigl
and waxes), causes severe problems in pulp and paper man

72
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PANDEY AND HI QAIN: LIPASE PRODUCTION FROM, ..

). Lipases are used to remove the piteh from

(Jaeger and Reetz, 1098
Nippon Paper Industries,

C i aking.
the pulp produced for paper it iking
| a piteh control method that uses the Candida

Japan, have developed
rugosa fungal lipase 10 hydrolyze up to 90% of the wood
triglycerides.

4. Lipases in phm'm;wculimls and agrochemicals
Several processes have recently been commercialized which have

been described by Sharma et al, (2001). The resolution of 2-

halopropionic acids, the starting materials for the synthesis of
phenoxypropionate herbicides, is a process based on the selective

etherification of (S)-isomers with butanol, which is catalyzed by

porcine pancreatic lipase in anhydrous hexane.

5. Lipase in Fat and Oil Industry

Lipases catalyze the hydrolysis, esterification and inter-esterification
of oils and fats. Among the lipolytic conversion of oils and fats,
esterification and inter-esterification are used to obtain value added
products, such as specialty fats and partial glycerides by using
positional and fatty acid specific lipases, and have greater industrial
potential than fatty acid production in bulk through hydrolysis.

6. Lipases in synthesis of surfactants:

Enzymic synthesis of functionally similar surfactants has been
carried out at moderate temperature (60-80°C) with excellent
regioselectivity. Adel horstet al. have carried solvent—free_
esterification of simple alkyl-glycosides using molten fatty ac1ds and-
1mm0blllzed Candida antarctica hpase Lipase from spergillus
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natural oils and sugar alcohols. Lipases may also be useful in the
synthesis of a whole range of amphoteric bio-degradable surfactants,
namely amino acid-based esters and amides.

Current status of Lipase Research in India

Researches on microbial lipases in India date back to late seventies B
when a few reports on screening and production of lipase from a few
fungi and bacteria appeared. The initial emphasis on screening
exercises was followed by process optimization for maximum lipase
production. Scientists at the National Dairy Research Institute,
Karnal investigated physico-chemical conditions of lipases produced

by M. racemosus, A. wentil,

and P. chrysogenum. In 1981, one group highlighted the lipolytic
activity of thermophilic fungi of paddy straw compost.

Systematic screening strategies were employed by Bhaduria. This
study reported A. niger, A. flavus, A. fumigatus and Penicillium glau

cum as the potential lipase producers isolated from the kernels of

chironji and walnut.

Owing to the industrial applications of lipases, the Department of
Biotechnology, New Delhi, have carried out large-scale process j
optimization ~ for  lipase  production  using Aspergillus
terreus, Aspergillus cdrneus and Bacillus stearothermophilus.
Chakrabarty et al., utilized extracellular microbial lipases f o
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54 kDa and 27 kDa, determined by gel filtration and SDS-PAGE,

suggesting thereby the presence of two identical subunits,
Scientists at the Central Leather Research Institute, Madras, and at

the Central Food Technology Research Institute, Mysore, are using

microbial lipases in the treatment of leather, and the production of

flavor esters, respectively. But, SOME of the indigenously developed

technologies for the production of lipases are already in the

commercial production stage. Thus, utilizing these lipases will

greatly boost many biotechnology-based industries with the ushering

of the 21st century.

According to Colen et al., (2006) strain of Penicillium and
Pseudomonas species was found to be the best in secreting an
alkaline lipase under submerged and solid state fermentation was
able to hydrolyze a wide range of “oils and lard. The media
optimization is an important aspect to be considered in the
development of fermentation technology. Among physical
parameters, pH of the growth medium plays an important role'by
including morphological changes in microbes & in enzyme secretion.
The pH change observed during the growth of microbes also affects
product stability in the medium. Studies were performed in shake
flasks to optimize different fermentation conditions for lipase
production from isolated bacteria & fungus. Most of the well-studied
lipase show optimum activity at slightly acidic pH ranges (5.0-7.0)
and temperature between 40°C & 60°C. 'Ihe.-‘temperamre--.-of:-the"--'_-'_j{-?"_'f-'
fermentation medium is one of critical factor '-ﬂlat--has-:profo;l_r'-rdi’
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seen bacterial strain that produce higher lipase o, B
(1opM/min/mg) at room temperature (37°C). Balakrishna "l':y'me
(2011) studied bacteria (lactobacillus) at alkaline pH - g virrl:ri h‘ilgh“l" B
lipase activity. But here in this experiment bacterial & hlngal ﬂtr::: .,

show high yield at pH-7.

According to Ashen et al., 1995, Triton X 100 functioned as the -
surfactant and increased lipase production. Here also Triton X 100 is
best lipase producing surfactant in both bacterial & fungal strains, |
According to him best carbon source is starch in fungal strain but

here glucose is best carbon source (0.14uM/min/mg).

According to Freire et al., (1997) peptone contains co-factor & amino

acid which match Penicillium species physiological requirement but

here ammonium sulfate and peptone both are maximum lipase

producing nitrogen source. Metallic ions are believed to influence
enzyme production & according to Tan et al., (2013). Mg2+, Na+ & K*
are beneficial for the biosynthesis of lipase. In this study MgSoy
yielded (0.77uM/min/mg) followed by FeCls, ZnSO,, & KCl are also
gh lipase enzyme. Other metallic ions like Ca** are !
Which is alter -.
nhibit the ".

produced hi
believed to for
their solubility & b
synthesis of lipase enzyme.

o lipids as substrates OT inducers for e
soybean oil provides the best lipid source even
il appeared favorable inducers. But castor 0
an, mustard & jatropha oil in this
of lipase produced was obsel.'V_'_:
s. As the incubation |
se in both o

m complexes with jonized fatty acids.
ehavior at oil- water interfaces & thus 1

with respect t xtracellular

lipase production,
mustard & jatropha o
was not as good as soybe
production is low. The amount
every 24 hrs interval till 120 hr

increases lipase production also increa
76
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According to Chaturvedi ef al., (2010) the maximum |
! pase aet y
v Vitles

“I"]"“l“‘-"l‘-\t‘rl ifler A8 e

Balaji et al "
al (2008) '-lllfl“"t that in fungal species
* Y pecies ground nut de
oiled seed cakes is Dest lipase Wf"h"'i” Ipi
ak { # lll\lt[ Souree, P b}
entetllivm
species produce highest lipase enzyme in gr
0 ground nut &
mustared
cakes at 120 hrs incubation (0.a7uM/min/mg). The oil Cake tried
dKE tried ot
were that of jatropha, castor & soybean. Jatropha |
. a. ybean. J; 12 18 useful for i
protein
content of lipase enzyme in crude & purified bacterial & fungal li
Dac al lipase
extract & after experiment high protein content in crude bacterial &
€ ‘

fungal lipase extract was obtained as compared to purified lipase
extract.
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A LAKESH2, PADMINI SAMBHAKARY AND
RIMSHA LLAKESHe

tment of Home Science Govt. Dr. W. W. Patankar Girls PG

College, Durg, Chhattisgarh

- -t

i8e main objective of this research paper is to promote the
hility and competitiveness which become key words to
@l producers/farmers in Chhattisgarh. The promotion of
e development should be a major objective of the
mental policy that will require enhanced political support. In

",‘; rh agricultural land use is considered to be contributing to

intenance of the area's biodiversity, as long as agricultural

ment is small-scale, diverse and respects the carrying
md the suitability of the local conditions. The principle for
. 4D ecological agriculture is to match ecological technology
ures (the combination of ecological and engineering measures)
al conditions. It involves using systematic management
s grass and tree planting technology, improvement of
: &nd low farmland and overall use of rural energy resources
8 tackle and improve the ecological environment. Growers

¢ efficient in production to stay competitive and they need
- and protect soil and water to be sustainable. Some
' “nclude farming technologies which degrade the natural

%ase and require high level of external inputs (including
175
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B

ABSTRACT

Dietary fibers are the important constituent of the plant food. They
- resistant to digestive enzymes or any other digestive secretions in the
imentary canal. Dietary fibers form the main components of cereals,
egetables and fruits. They are known for the health effects and prevention
f many diseases. This unique property of dietary fiber is due to the
resence of rich sources of bioactive and phytochemical compounds,
sistant starches, vitamins, minerals and antioxidants. This also attributes
their beneficial physiological actions in intestine, and implications in
uman health as well. Dietary fibers have significant therapeutic role in
mimizing the incidences of most of the common diseases such as cancer,
lovascular problems, gastro-intestinal disorders, obesity and diabetes.
.‘e‘afy fibers also influence the immune system, metabolism and mineral
“@ailability. The present paper reviews the investigations about the

Sand components of dietary fibers, their physiological effects, health

.pl’ca“'ons and therapeutic functions.

D'etary fiber is basically indigestible plant matter. It is commonly

‘?‘ Roughage'. Diet fiber is actually that edible part of plant food

n
hich g
N the form of group of compounds, non-digestible by
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Preface...

Health, fitness and longevity are the main ‘mantras’ of leading a
good and successful life. But, in the past few decades, the over-
ambitious and over-occupied life-styles of the common people have
burdened them with stress and ill-effects. The cost of such adverse
conditions is often paid in the form of dreadful diseases, viz., cancer,
cardiovascular problems, neurodegenerative disorders, and early
aging.

The fact is that the oxygen, an all important element that we
couldn’t live without, often exhibits toxic effects, and ironically
becomes the main source of destruction to the body. Oxygen,
generally favors oxidation reactions, that is an essential part of
the conversion of food into energy required for life-activity. At
times, oxidation can also be damaging, as it produces substances
called free radicals as by-products. These radicals set off chain
reactions that ultimately damage the cells, and disrupt their
functioning.

In the crucial state of the cells and the body as a whole, the
defense systems of the body get stimulated. Antioxidants, are the
active components of such natural defenses that block the harmful
reactions triggered by oxidation, and thereafter by free radicals.
They inhibit the oxidants, and combat free radicals, thereby
protecting the body against the destructive effects of oxygen. Thus,
the antioxidants fight the cumulative damages due to oxidation,
and prevent many of the degenerative changes of aging and the
age-related diseases. Not only human beings, but the animals and
most importantly, the plants, have a variety of antioxidants. These
compounds are the special class of micronutrients that are required
to provide essential support for vital metabolic functions.

The natural antioxidants found naturally in many fruits and
vegetables are like vitamin C, vitamin E, selenium and carotenoids.
Plants, which are foods high in antioxidants, are also rich in



(vi)

phytonutrients that act as antioxidants, such as catechins,
flavonoids and polyphenols. Antioxidant-rich plants, thus owe
their medicinal properties to the presence of antioxidants. Besides
certain enzymes, vitamins and minerals, the neurohormone
secreted by pineal gland in the human body, the Melatonin is the
most established antioxidant.

The present book ‘Antioxidants-The Miraculous Healers’ is all
about what one wants to know about the miraculous agents, the
‘Antioxidants’. It comprises about the glimpses of all the facets of
antioxidants, their types, classification, their assessment and assay,
mechanism and levels of actions, role and applications. The free
radicals, their damaging effects in the form of oxidative stress and
age-related diseases have been briefed in the initial chapters to
enable the better understanding regarding the importance of
antioxidants. Also, the unique relation of antioxidants with plants
and food is focused. The antioxidants to rescue through
supplements, health benefits, and their adverse effects as well,
have been also emphasized. The interesting and informative
aspects behold the colorful pictures of some of the antioxidant high
food, fruits, nuts, vegetables, spices and herbs, as well as the table
shows the names of some of the antioxidant rich species from India.
The final wrap up with basic facts, risks and special considerations,
alongwith the references, is the beneficial section for the
academicians and researchers in this field.

Dr. Nisreen Husain
Dr. Touseef Hussain Trak
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Preface....

Throughout ages, the plants and their natural products have
been the rich sources of the basic needs of the mankind. Most
importantly, the plants have formed the basis of sophisticated
traditional medicine systems that have been in existence for
thousands of years. Such plants are very important part of
human health care in the developing countries too. The
traditional medicines continue to provide human beings with
new remedies, and important clue for the development of new
drugs. The photochemicals synthesized are present in the plants
itself, attribute to the medicinal properties of the plants and owe
to their array of biological activities. One of such significant
activities of the medicinal plants is their natural wound-healing
ability. Wound, in general, can be said to be an injury to living
tissue caused by a cut, blow, or other impact, typically in which
the skin or tissue are broken or damaged. The quick healing of
the wound is necessary to avoid serious infections. Usually, the
folk medicinal practitioner or the traditional medicines make
use of the medicinal plants that have natural property of healing
the wound. The present piece of work is an attempt to enlist
some important plants with wound-healing property, along with
a brief idea about various types of wounds, factors influencing
wound healing, and the importance of some of the medicinal
plants in healing process. This book will hopefully find use as a
reference book for academicians and researchers, belonging to
the field of Science, and also as an easy-to-use handbook for the
layman.

Dr. Touseef Hussain Trak

Dr. Deepak Kumar Srivastava
Dr. Nisreen Husain
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This book is basically exploratory
in nature. The main aim of writing
this is to collect and provide
details about tourism potentials in
the newly developed state
Chhattisgarh. The state is only
known for its natural attractions
as fourty five percent forest cover
and thirty two percent (tribal
population, three national parks,
eleven wildlife sanctuaries, over
thirty waterfalls, abundant caves
and untouched topography. Even
great-scholar and traveller from
China, Huien Tsang, has visited
Sirpur in 7th century. With its rich
bio-diversity, vibrant tribal culture
and innumerable tourism
opportunities  Chhattisgarh  is
rapidly emerging as one of the top
Tourism destination on the
national and international fourism
map.




Chhattisgarh : Rising Horizon

Chhattisgarh, situated in the heart of India, is endowed with a rich
cultural heritage and attractive natural diversity. The state is full of
ancient monuments, rare wildlife, exquisitely carved temples, Buddhist
sites, palaces, waterfalls, caves, rock paintings and hill plateaus. Most
of these sites are untouched and unexplored and has a unique and
aliemnate experience to tourists compared to traditional destinations,
which have become overcrowded..

Chhattisgarh offers the tourist a destination with a difference for those,
who are tired of the crowds at major destinations. Bastar, with its
unique cultural and ecological identity, will come as a breath of fresh
air. The Green State of Chhattisgarh has forty five percentage of its area
under forests and is one of the richest biodiversity areas in the country.
The state owns varieties of fourist adventures.

CULTURE AND ETHNO

Chhattisgarh has identified and is developing ethnic villages, and
| private sector are encouraged for proper maintenance and professional
site management of important heritage sites/monuments. Bhoramdeo,
Rajim, Sirpur, Tala, Talhar and Sheorinarayan are prime sites for
heritage tourism.

PILGRIM

The state encourages development of pilgrimage centers such as Rajim,
Champaranya, Dongargarh, Sheorina Girodhpuri, Dantewada,
Ratanpur, Sirpur and others are prime destinations for pilgrim tourism.
Sirpur and Pragyagiri would be part of the wider Buddhist tourist
circuit.
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Location
Bordered by

Area
Population
Literacy
Sex Ratio

Capital
High Court
Districts

National Parks
Wilde Sanocaries

Major Cities

Minerals

AT A GLANCE

November 1, 2000, as India’s 26" state
Carved out of of Madhya Pradesh.

Central India

Bihar, Jharkhand and Uttar Pradesh
(north), Andhra Pradesh (South) Orissa
(east),"Madhya Pradesh (west).
135,133 sq km (45 % densety forested)
20,795,956

65%

990 females per 1000 makes (the Second-best
sex ratio of any state in India,

After Kerala).
Raipur
Bilaspur

27, many of them being erstwhile, princely
States.

03
11
Raipur, Durg-Bhilai (twin cities) , Bilaspur
Rajnandgaon, Korba, Raigarh, Jagadalpur.

Iron, Ore, Coal, Bauxite, Timber, Tin (found
only in chhattisgarh), Gold, Limestone,
Dolomite, Diamond, Manganese, Korendum,
Quartz.




The == s lareelv consists of plateaus streaked with high ranges of
S 0 the North, the river Mahanadi and its tributaries in the
Sesmire plans and the Baster plateaus in the South. The Pats give rise
W e man nver systems - Mahanadi, Hasdeo, Sheonath and Indravati.
Sersecied by these meandering rivers and dotted with hills and
Simcaus the state has varied natural settings of great beauty to the
= o over Shivnath. There were eighteen garhs belonging to the
8. .us and to the South there were another eighteen garhs
S onaing o the Kalchuris of Raipur.

Hence. the total of this thirty six garhs -Administrative blocks,
Sormed the basis of naming this region as Chhattisgarh.
Chhamiszarh lies between 17'-46 to 24'-5 North and 80'-15 to (1)
%220 East . Andra Pradesh in the South Maharastra in the South
West and Madhya Pradesh in the North West. Although the
sewly formed state came into existence on 1% of November 2000,
s cultural heritage is as ancient as stone age. In ancient times
Chhatisgarh was known as Dakshin Koshal.

Geographical  evidence of the place is found in
the Ramayan and the Mahabharat. Lord Rama entered
Dandkaranva from North-East of Koshal and spent some of his
enile period here. In Mahabharat’s Rajsoo Yagya episode the

dcs;ﬁtian of Dakshin Koshal has been found 1 historical
records in Samudragupta prayag eulogy, description of Koshal has

been found. After the sixth century evidence of political insurgence
of Dakshin Koshal has been found.

From sixth century to mid-twelth century Sarabhapuriya,
Panduvanshi, Somvanshi, Kaluchuri and Nagwashi rulers
dominated the region. The various documents, copper plaques,
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contributing to many health benefits. The deficient levels of antioxidants
defence mechanisms is compensated from the plant sources, helping in
prevention of diseases and delay in aging. This book, "Important Medicinal
Plants with Rich Antioxidant Potential" reviews about the antioxidant role,
and some of the medicinal plants from different parts of the world that
would help the readers understand the antioxidant activity of such species.
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research work on Medicinal Plants & Antioxidants. Dr. Nisreen has already
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CHAPTER ONE
INTRODUCTION

SIGNIFICANCE OF THE STUDY

Child is a bundle of joy-a flower incarnate in person.
The sweet smile of the child pleases everyone. The brightness
and future welfare of the society is closely interwoven with
the brightness of the child and its careful upbringing.
Childhood is the most important period of life, as it shapes
adufthood Harlock (1981) said that most of the people think
of childhood as a fairly long period in the life span, a time
when the individual is relatively helpless and dependent on
others. Childhood begins when the relative dependency of
babyhood is over at the age of two years and extends to the
time when the child becomes sexually mature at thirteen
years for the average giri and fourteen years for the boy.
Today it is widely recognised that childhood should be
subdivided into two separate periods-early & late childhood.
Late childhood extends from the age of six years to the time
the individual becomes sexually mature. At both the begining
and end, late childhood is marked by conditions that
profoundly affect a child personal and social adjustments.
Academic and interpersonal success {and failure} effect self-
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Childisa Wﬁ%le’ of joy-a flower incarnate in person. The sweet

smile of the child pleases everyone. The brightness and future welfare of

the society is closely interwoven with the brightness of the child and its
careful upbringing. Childhood is the most important period of life, as ity [

shapes adulthood Harlock (1981) said that most of the people think of
childhood as a fairly long period in the life span, a time when the
individual is relatively helpless and dependent on others. Childhood
begins when the relative dependency of babyhood is over at the age of
two years and extends to the time when the child becomes sexually
mature at thirteen years for the average giri and fourteen years for the
boy.

Today it is widely recognised that childhood should be
subdivided into two separate periods-early & late childhood. La
childhood extends from the age of six years to the time the individua
becomes sexually mature. At both the begining and end, late childhood is
marked by conditions that profoundly affect a child personal and social
adjustments. Academic and interpersonal success (and failure) effect
self-esteem, self-confidence and basic out looks of life.
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Financial Accounting

Group 1 : Paper 1 Maximum Marks 100

(a)
®)

(©)

(a)
)

@

®)

(a)

()
()

(@)

{b)

Unit I

Meaning & Scope of Accounting : Need, development & definition of accounting;
Book-keeping & accounting; Accounting principles, Accounting standard in India;
Accounting Transaction :- Accounting cycle; jounal; Rules of debit & credit;
Compound journal entry; Opening entry; Relationship between journal & ledger;
Rules regarding posting; Trial balance; sub division of joumnal,

Capital & revenue; classification of income; classification of expenditure,
classification of receipts.

Unit 11

Final accounts; Manufacturing a/c, Trading a/c; Profit & Loss a/c; Balance Sheet;
Adjustment entries,

Rectification of errors; classification of errors, Suspense a/c; effects on profit.

Unit I

Depreciation, Provisions and Reserves : Concept of depreciation; Causes of
depreciation; Depreciation depletion, amortization, and dilapidation; Depreciation
accounting; Methods of recording depreciation; Methods of providing depreciation;
Depreciation of different assets; Depreciation of replacement cost; Depreciation
policy; as pet Indian Accounting Standard : Provisions and Reserves.

Accounts of Noa-Trading Institutions

UnitIV

Joint Venture Accounts : Meaning of joint venture; Joint venture and partnership;
Accounting records. -

Branch Accounts : Dependent Branch; Debtor system, stock and debtor system.
Hire-purchase & Instalment purchase system : Meaning of Hire purchase contract;
Legal provision regarding hire-purchase contract; Accounting records for goods of
substantial sale values, and accounting records for goods of small values; Installment
purchase system; After sales service.

UnitV

Partnership Accounts : Essential characteristics of partnership; partnership deed;
Final accounts; Adjustments after closing the accounts; Fixed & fluctuating
capital; Goodwill; Joint life policy;change in profit sharing ratio.

Reconstitution of a parmership firm : Admission ; Retirement ; Death of a partner;
Dissolution of a partnership firm :- Modes of dissolution of a firm; Accounting
entries; Tnsolvency of partners; Gradual realization of assets and piecemeal
distribution,
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Entrepreneurship plays a vital role in the economic development of a
country.Economic development of a country depends primarily on its
entrepreneurs. An enlrepreneur is very often considered a person who sets
up his own business or set up his own industry. Women entrepreneurs may
be defined as the women or a group of women who initiate, organise and
operate a business enterprise. Empowering women particularly in Tribal
Community has emerged as an important issue in recent times. The
economic empowerment of women is 2 vital element of strong ecenomic
growth in a country. Enirepreneurship happens to be one of the best
ways towards self sufficiency and poverty alleviation for women in a
country where employment is not guaranteed. Involvement of women in
entrepreneurial activities would ensure effective utilization of labour,
generation of income and hence improvement in quality of life. Economic
empowerment of women by entrepreneurial aclivities led 1o the
empowerment of women in many things such as soco-economic
opportunity, property rights, political representation, social equality,
personal right, family development, community development and at last
the nation development.
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