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Library Automation

oy
Gopal Rjaram patil
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- My Kishor Ramdas Mali
Ll ian 4 4 VP Sansthi, LEDEP
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.
Abstract library management Library I8 @ /u.sle growing
This article focused on the overview of (brary automation and library npt services, Library automation refers

jcle will discuss about

ith quick and pror
hasic requirements,

y by computerizatjon This arl

organism. A properly computer ized library will help (s users
welives, need fealures,

t0 mechanization of library housekeeping operations predominant]
the definition of library automation, history of ltbrary automation, obji
implementation, planning, software, advantages, disadvantages, barriers ele ‘

Key Words- Awtomation, Library automation, ¢ ‘omputerization, Sofiware for Library Automation ((

. %

ng operation such as acquisition,
970 in few special libraries has
s with managing, controlling

system to do housekeepi

Introduction- Library automation is process of computer based
started in |

circulation, classification, cataloguing and stocking, Library automation which

now reached in most university libraries and some college libraries, Library automation concern

and automating library collections, activities and services, Automation makes library staff away from thc.t.radmonal usyal
ty of information services. Library automation

routine, manpower can be used in upgrading the management of library and quali
refers to the user of computers to serve the needs of library users. Computer has gained it’s importance in every field of
human activity because of it's speed, Accuracy, Storage, Versatility, Automation and Diligence.

In a broad sense a library network should share resources. Network is necessitated keeping in view of the following

facts.
«  Tremendous growth of literature.

. Increasing cost of documents.
. Declining library budget.
. Technological advancement.

+  Customer need satisfaction. " :
Definition- “Automation is a process of using the machineries for easy working and saving the human power and

time.” Library automation may be defined as the application of automatic and semiautomatic data processing machines (
Computer’s ) to perform traditional library house keeping activities such as acquisition, Circulation, Cataloguing and reference
and serial control. Today “Library Automation” is by far the most commonly used terms to describe the mechanization of
library activities using the computer. -

Meaning of Library Automation- Library automation, stated in single term, is the application of computers and utilization (, ( g
of computer based product and services in the performance of different library operations and functions in provision of
various services and production of output products.

There is a great impact of computers and information technology and it’s application on the libraries due to which a
process of great change is taking place in libraries. Modern technology is tending to alter radically the nature of our society
and affect the prevailing economic, political and social values and libraries are also in the process. Industrialized countries
were the first to realize that in the context of stock of knowledge, classical approaches relating to storage, retrieval and
utilization of the information were no longer adequate and effective and that the solution lay in making fullest use of new
developments in electronics, computer telecommunications and micro-recording ete.

History of Library Automation- In 1930s, the efforts of library automation system was started by Herman Hollerith of

_the US Census Bureau who invented punched card technology, with the help of Dr. Jolul Shaw Buildings, the then Director
of Surgeon- General’s Library ( Now the National Library of Medicine ). In 1935 Dr. Ralph H. Parker created a circulation
control system at the University of Texas at Austin using the Hollerith Punched Card or IBM Punched Card equipment.
However due to slow progress in the development of computer systems the efforts was put into experimental project of

library automation system.
In 1960s the first trend of library automation was developed in US, using computer for creating bibliographic databases

as library catalogues. Library of congress developed a machine-readable catalogue of its holdings records using the MARC

input format. In 1967, the OCLC ( OnlineComputerLibraryCenter ), was started the first computer-based library network.
During the 1970s the development of the integrated computer chip and storage devices led to an explosion of library B

363 ' Website : www.researchjourney.net ~ Email : researchjourney2014@gmail.com
_ - T UGC Approved Listed Journal g b



£H

Impact Factor — 6.261 1SSN — 2348-7143

Special Issue - 176 March 2019

INTERNATIONAL RESEARCH FELLOWS ASSOCIATION'S

UGC Approved Journal
One Day Multuduscuplmary National Conference

ACADEMIC AND ADMINISTRATIVE AUDIT

Organized by
Vidya Wardhini Sabha's

Arts, Commerce and Science College
Dhule - 424 001 (MS)

e T DA

m GUEST EDITOR =
Prin. Dr. Dnyaneshwar Suryawanshi

— = EXECUTIVE EDITOR = m ASSOCIATE EDITOR m » CHIEF EDITOR =
Asst. Prof. Madhukar Wankhede  Dr. Sarjerao Golde  Dr. Dhanraj T. Dhangar

1

This Journal is indexed in :
- Scientific Journal Impact Factor (SJIF)
- Cosmoc Impact Factor (CIF)
- Global Impact Factor (GIF)
- Universal Impact Factor (UIF)
- International Impact Factor Setvices (1IFS)
ARCH , - Indian Citation Index (ICI)
SRR St 10 80 - Dictionary of Research Journal Index (DRJI) .

or Details Visit To : www.r gsearchjourney.net Q%WA}‘H}??AN ‘3(3 UBLICATIONS




\  Ranedre Jmn‘na] ISSN: ‘,_
sonal Multidisciplinary E- Research | e
RMESEARCH JOURNEY" huernational A5 } Mzm

Bapact Bactor - (R0 - 828l

s 3 ——————————
Special Biawe 176 1 Avademic and Adminiiaine At e LR

et e e T
W W e

. WEW'g)
S, @ P A e SR L6 8160, U Raw weliere, Je, Y9 (VER

e : Ford) U
R T s R snfy Rl e R TR AR ﬂﬁ‘g mﬁhwm Tfauare
W Dewren readd dede R, Jeren w v fafe weid \a'mua‘wﬁ'\ fiftg wew %ﬂ-:ﬂWMﬁFﬂa
W TR R N T R, e T e demie e g sl awda wefagera U
Rl @ welieeria 3 A We R RV s s 3 e, IR @ TiRdr Sire fagrondie weaTen
NWW&WNMW\&NM&mm&mVWWWWMma“.'%a‘ﬁ~ . aa
WWWWNMW\ﬁm{nwmwéuww@ﬁﬁ‘mmwnmmﬁm
NMWW.MNMWMNﬂWW%WW : .
R 3 e i R A el i e o Rk Qe o, 36 TS e G
WUEM - 3%, T e R, W e, SIEER R, T
- T
T v R el U T R TR R e, S R s s R g @ e R s, s
Mmgm.mmn&mmm,&mmmmmmmﬁm
@Mmﬁx‘%‘im&nwﬁumnmnﬁuﬁwhmﬁwﬁm‘mg@wﬁmhaﬁrmaﬁ?ﬁa
mmwmm\mmmmmwmm&mmmm
TR W . v e Sy e i o s R, R @ T aite, S 6
hwyu&i@tmh@ﬁﬂhw&ﬁmmhim.mwmﬁmm
wwwmmmwmmmmmmmmwmmw
SR FrwEren e Rt SR IR SRR T o S IR
: T yEee i st wieg (W) :
mm‘mmmmmmwmmﬂnﬁmMHmmma
mmwmmmmwmmﬂwmmmmmmmw
@wmwﬁmaﬁmwmmmwsﬁmmﬁ.m@ﬁuwﬁ
wﬁ%‘ﬁmmm.%‘ﬁ@ww&mﬁmmmmﬁﬁmda@,aﬁ'
%‘wmmmwm.mwmmwwwm.mmw%m
TR R 3 SRR W R s e,
- TR
S TR W I R oot @ e g Qg e s guon @ e, s R s S
MRmm,ﬁ&mmgw,wm‘immmmm,mmm
mmmw,mmw,mmﬁmwmwmwwmm
TR 3@ T @y oRE w1 T I, b
I= Ry Tede SRR 3 SRR I w0,
FRNA § WA A1 U e 2,
wfes Jufre sierh anfile w61 W 7 wriey v,
mmmmm(m,m,mmmgmmmmw
ea FRsRwE wee w0 1 yefeds s,
+ I R R R @ P S e w0,
vl ~ -
mmmmmmwm,m.ﬁaﬁﬁt,w&w«m;mmm
mm,mm,mmmmmmmmm,wwamwm
T AR TR IR revrar. R SRR deTei Y wEe SR ST T e S e s veer
T i

- wevaeR sftn e 3= o 32 omka. I frew A o Remdl, ST, T I TR SR AT

2 l Website : www researchjourney.net UGC Approved Listed Journal Email : researchjourney2014@gmail.com




and UGC Listed Journal e ’ &;mﬁ
(JournalNo.40776) *~
ISSN 2277 - 5730

AN INTERNATIONAL MULTIDISCIPLINARY
QUARTERLY RESEARCH JOURNAL

.
\
t i : '3
£33 b A
25 ) & ¥
O, :
S
e 3 B 0
ay ] i
- 0 R
e S r
3 b - .
< i N
g S > b
Sy ' !
3 ]
.
3

S0

March
JanvaryZ 52019
English|RartZlIV///Marathi
IMPAGT{EFAGTORY/,
201857575

Dwmir SN Lo S——

¥, e x T4T¢e
A o o » 3 i v



VOLUME - VI 1SSUI - | JANUARY - MARCH 2019
AJANTA < ISSN 2277 - 5700 - IMPAC 1AL

\.wmwmﬁ?ﬂmmmm

(m 8.5 (wwsy.njﬂl{nvmr.cm)

o1, vivarer T ardlen
sbearer, o fyvrof) foen s atesy & o, ol o s e :qunw'x, W ’F’ ]

e - |
" e T L — ke d ———

"

STt o sl stor g sy s vl e s ol afarmd
Bt sty gweror mber, an ifsefen it ek aekdien e o famra e
e el sreryesen swe. s whrend) At sr, ade s e dne i
G SIMATE ) o wtow o feder groarand i g st afed s Ay 4
e e favprel ke o e ool S, sl frasfeamad o vt 4 apein A
cater bl st st wm sveh e, g amgor s g aAffn AT arm
e el el s s s, wfid e A s e g s
TIITRIC T T 0. 41 sren shrer geenof e e s

viverstan  sufieh, aireen, wufel wgeen, e, e, s, i, s, T
AT

ol s sfeien «qu e s wed sk, ot g i T e o
et qeetelt s, ateun g SR @) sed e wid s s, @1 wifgedia
et v firasfeen A sedeien sfehed strergaesan fafi wrotadar e s, qaafamam31

e and mmmmmmmmwmm

i, e S dectenn woram avems o s, & e e e, w?ﬁi’mraw}j
e ar dten @ o Andis Brotor gloarend) i awren o1 fava vgearn s, s s
ferretrre wrete wnfielt Svern er ond @ o fearnen o deld smen el amd v g . zh;
ARG R A e St A o, 3. gk, Framtos, i,
faadte), devte geard) an e e s snaoira gl srere e mivd) fresfaot
. e vt i R @ w o, s i s
Wi seriterar fer evarg wee e . '
wfigelt vk ara 2« e et sttt frrs Avana faem nieeet s,

A / Peer Reviewed Rmmd.aﬂ UGC Listed Journal No. - 40776







- -
-2019
VOLUME - VIII, ISSUE - I- JANUARY - M‘ARCHAcToR - 5.5 (wwWw.
AJANTA - ISSN 2277 - 5730 _IMPACTF

1. TiTaTe UM 9

YT, aﬁ.ﬁram?ﬁmmxi@%mmam.nqﬁmmmmw

feear WWWWWWWWW
35{1@:[55“ qezda JiTedn a1 a1 dard. STl a1

TEATEAT

fasTFA ST ®R TS UReds Bead AU, doRE 9 WU 9T Bid STReedl Wi gad
. WA Wt 9 o feerdicea @i gid SR fhed A freroren gfawn waiadd
e s et G SRR 3% 1S S R wae e w
FET I Qe 31 AT, VAT GATEA IR A AR AT AR Gel JUaR Ted g
T et A STt el B ST & e .
Vefrres T |
ST, e e Seiforh el Teror BoiR - g, FerhlauiR Roreteh, wreaTas diFT dEires Aifedt giavarHt
3. MR WHT HISTIIGH oo Yeiviich ST o JArerd TG Hecare SHeht sild 3R, sl
ST ISE o T T Jicie, 3ige S getet e o1 Tl e Tameridie HHar 9

b 4

MARATHI PART ~ Ill / Peer Reviewed Referred and UGC Listed Journal No. - 40776 F1Y

-
s



Peer Reviewed Heferred
and UGC Listed Journal
(Journal No, 40776,

. Volume-VIIl, Issue-|l
v? - April - June - 2019 3
Marathi Part - Il /11l

#




-

3 -2019
VOLUME — SSUE - 11 - APRIL - JUNE - 2 ik S i GUe
AJ;N’TM; - l::[ll ;277 - 5730 - IMPACT FACTOR - 5.5 (W¥ w.sjifaci

%,a.ﬁ.ui.ﬂ.zﬁﬂ?fawq

. TR T et : y o
S, sfl. ferareh forn o G &, & €1 L g, aiR fagr werfeErerd, <9 57

L

-

|

s e AR S R, A TR O ) e e i e el .
e W TR Fieett ST S, AT TS SRAA e FeeT ST Witgerell o et
AT

W FOGTE Wihdl 3. TATCTATIct SUe TohTaid! I e o ek 3Mevgeh 3R, Hher [Hhr
faera ufsrda aree Hiecarl Hoe 0T SUSH 1 brare FEER gt WO T 3T
TACTEI9Ed Qigaeiel] TaehraTel YAy ST UoRed F ST Jerermdd Tewel 3T, T HIBFER
QURAT 3 f914 VIR 37%. 3MYMHE FIBHHR TN are ised faahlid sogrgral ngearean s,
RO, Jegel 41 YehedHT T Helod] e

e WifeeaTdt AT _

A e, ST W 9 R ae s s R o aeie

,mﬁ%ﬁaarﬁﬁwﬁaamuﬁ‘swﬁq"

MARATHI PART - Il / Peer Reviewed Refereed and UGC Listed Journal No. : 40776 T



A Multidisciplinary International Level Refereed Journal
UGC Journal List No. 64768

National C'/m erence On

; RECENTTRENDSIN
LIFE SCIENCE AND
ENVIRONMENTAL STUDIES

Vol. 08 Speclausmug




Journal of Research and Development
A Multidisciplinary International Level Refereed Journal

COSMOS

IMPACT FACTOR
4.270
UGC Journal List No. 64768

National Conference
On

RECENT TRENDS IN LIFE SCIENCE AND
ENVIRONMENTAL STUDIES

Vol. 08, Special Issue 08, February 2018
ISSN — 2230-9578

Editor
Dr. R. V. Bhole

Special Issue Editor
Dr. Syed Shujaut Ali
Principal, H. J. Thim College of Arts & Science, Mehrun, Jalgaon

Editorial Board
Dr. Yusuf E. Patel ‘
¢Dr. Irfan B. Shaikh *Dr. Hafiz M. Shaikh

¢Dr. Raju S. Gaware *Dr. Tanveer A. Khan

‘Ravichandram’ Survey No-101/1, Plot No 23, Mundada Nagar, Jalgaon (M.S.) 425102
Email :info@jrdrvb.com Visit : www.jrdrvb.com




Jonrnal of Research and Davelopment

Vol « 08, Spaclal Toee < 08, Feb 2 H: INSN-2230- 057K

Biodiversity of Genus Anabeana bory from Soils of North Maharashtra (M.S. India)

= Archana Chaudhari and §,N, Mandan
‘G Department of Botany, §,5 ViPSanstha's LK. Dr, PR, Ghogrey Sclence College, Dhule (M5, India)

ABSTRACT

a .
N:‘"::re“';o Igae are known for their potential ability to add nitrogen In to soll and thus beneficial to Improye soll fertiity status. It
Is f"'l"-;‘-"‘""“ i “ﬁ ﬁ:: ;‘“""'" soll flora of Blue green algae of particular region. The extensive survey was made to study naturally growing
soll algae of North Maharashura. In present communication about sixteen taxa belonging to a heterocystous genus Anabaena Bory has

been enumerated,

KEY WORDS: Heterocystous Blue Green algae, Soll algae, Anabaena Bory.

INTRODUCTION:

Blue green algae are widely distributed on diverse
habltats. They contribute to soil micro flora and establish
themselves as a major component of it. They take part In
enrichment of soll fertility status directly by adding combined
nitrogen to soil. The distribution of such environmentally
important heterocystous forms of a particular region should
must be taken in to consideration. The avallable earlier
reports (Marathe,|969;Kottawar et al,|985;Mahajan and
Mahajan 1989;Chaudhary et al 2007) indicate that diversity
of Anabaena remained unexplored from the soils of North
Maharashtra region. Present communication describes
for the first time patural and native soil diversity of genus
Anabeana.

MATERIALS AND METHODS:

Naturally growing soil algal samples were collected
fromvarious cultivated and uncultivated solls during mensoon
season. Algal soil samples were collected in polythene bags
and bottle, preserved in 4 per cent formaldehyde. The taxa
were studied microscopically and camera lucida drawings
were made from fresh as well as preserved specimens,
The Identification was done by Monograph of Desikachary
(1959) and relevant literature.

SYSTEMATIC ENUMERATION:

| . Anabaena ambigua Rao CB. ( PLI-Fig.1)

Trichome enclosed in mucilaginous sheath, single,
sheath firm hyaline, 15 y broad,tricheme bent or straight,
cells barrel shaped with deep constriction at thejoines,4.5-
Siu broad,3.75-4.5p long, heterocyst at intervals spherical
with flattened ends slightly broader than cells 5.25 -6y in
diameter, spore formed one on each side of heterocyst,
cylindrical with rounded ends 7.5y broad, 10.5y lang.

Habitat: Low lying area soils, Dhule.

2. Anabaena aphanizomenoids Forti (Pl.1-Fig-2 )

Trichome  singlestraight  or bent, 3.75-4.5p
broad, slightly constricted at cross walls, cells are barrel
shaped,cylindrical, up to 6p long, heterocyst sub spherical
6-7.5y In diameter, as long as broad, spores 7.5 broad,up to
10.5p long, near heterocyst having smooth wall.

Habitat:Near marshy place solls, Dhule.

Recent Trendy in Life Science and Environmental Studies

3, Anabaena beckil De Tonl G.B ( Pl |+Fig.3)

Tricheme blue green about 4.54 broad , straight or
curved, without sheath, cells spherical as broad as lang
heterocyst globose 6y broad, 6-6.5p long, spore contiguous
with the heterocyst , spherical to oval, abundantly formed
7.5-12p broad, 7.5-10.5u long,

Habitat:Mear marshy place soils,Gondur, Dhule.

4, Anabaena circinalls Raben. ex. Born. et Flah var.
crassa Ghose (PL1-Fig4)

Trichome single, semi circular, loosely colled, cells
nearly spherical, 3.75-4.5y broad, generally shorter than
broad, heterocyst globose 6.75-7.5y broad,

Habitat: Paddy field solls, Pimpalner.

5 Anabaena cylindrospermoldes  Subba  Raju
(PL1-Fig.5 )

Trichomes parallel or irregularly curved, cells
cylindrical 3.75-4.5p broad, 3.75-7.5¢ leng, constricted at
cross walls, heterocyst Intercalary and terminal, terminal
heterocyst 6y broad and 7.5p long, intercalry hetérocyst
6-7.5y broad and up to 10.5y long, spores cylindrical 4.5-
.75 broad and 7.5-11.5p long.

Habitat: On solls of low lying areas, Dhule.

&.Anabaena doliolum Bhardwaja (PL1-Fig.6)

Trichome single, straight or bent, 4.5y broad
with conical apical cell, cells barrel shaped, 3.75-6u long
heterocyst barrel shaped, 5.25-6y broad, 6-7.5y long, spores
ellipsoidal with pointed apices in long chains, thick, 6-7.5p
broad, 6-10.54 leng.

Habitat: Paddy fields, Khandbara and Pimpalner.

7.Anabaena fertilissima Rao C.B. (PLI-Fig7 )

Trichome single or bent with rounded end cells, 4.5-
6y broad, cells spherical or slightly barrel shaped as long
as broad, heterocyst almost spherical 6-8.25y In diameter,
spore in long chains, whole trichome become sporogenous,
adjoining the heterocyst, 6-6.5p broad, up to 7.5u long,
nearly spherical with smooth hyaline cuter wall.

Habitar: Near marshy place solls and paddy fields,
Dhule.

8. Anabaena iyengarii Bhardwaja (P1.2 -Fig8 )

Trichome 3.75-45u broad cells 45-525 p long,
heterocyst 4.5-5.25¢ broad, 6-7.5y long, spares ellipsoidal

=14l
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1. Algal Growths in Domestic Water Reservoirs from
Dhule City (M.S.)

Archana M, Chaudhari
P. G. Department of Botany, 8. S. V. P, Sanstha's L. K. Dr. P. R. Ghogrey Science College,
Dhule (M.S. India) i

Abstract

An algal growth in domestic water reservoirs is usual problem. Algal spores and micro
fragments escaped from city water filtration system may develop into water reservoirs, Many
algal taxa were reported from domestic house hold water tanks in Dhule city. Members of
Cyanophyceae, Chlorophyceae and Bacillariophyceae were noticed to occur in reservoirs.
Sunlight and stagnancy of water triggers the algalegrowths. Regular sanitation of water tanks is
demanded to keep water free from algal growths.

Key words: Algal growths, Domestic water reservoirs.

Introduction
Algae are microscopic plants. They constitute phytoplankton community in water bodies.

Spores and fragments of algae develop readily in domestic water tanks if sanitation is not

followed regularly. Daily Municipal water supply is not possible for Dhule city, it is done after 3
or 4 days due to water shortage. Every house in Dhule city for the reason, must have to maintain

a big cement reservoir for water storage either overhead tanks or small house hold tanks.

Presence of algal taxa was noticed in such tanks.

Material and Methods
Water samples were collected from various domestic water reservoirs from Dhule city.

House hold tanks, corporation tanks, overhead tanks of many apartments were screened monthly
for algal growths throughout the year 2016-17, Watgr samples were taken from tanks as well as
algal growths observed on edges of tanks were scfapped and collected in sample bottles. The
microscopic observations of preserved algal taxa were done under calibrated microscope. The
taxa were identified with standard monograph of Desikachary(1959),Philipose(1967) Sarode

Kamat (1984) and relevant literature.
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8. Algae from Raw Waters of Some Filtration Plants
in Dhule City (M.S.)

Archana M. Chaudhari
P.G. Department of Botany,S.S.V.P.Sanstha's L.K. Dr, P.R. Ghogrey
Science College, Dhule (M.S. India).

Abstract

Growth of algae causes problems in water filtration plants, Water used for city water
supply comes from rivers and lakes, Such water sometime becomes nutrient rich and favors algal
growths. Thus the problem of algae in water supplies is connected with the status of pollution in
their ulimate water resources. Filtration plants consist of big impoundments or tanks for to store
raw water before filtration. Algal growths were noticed in such raw water. Present study includes
a report on algal taxa observed in raw waters of some filtration plants in Dhule city.

Key Words: Algae, Raw water, Filtration plants, Dhule,
Introduction

Raw water is full of physical, chemical and biological impurities. Along with many other
micro-organisms, algae are the component of raw water of any filtration plant. C ity water supply
demands pure water which is expected free from these impurities. Abundance of al gal
component not only imparts green color and fishy odor to water but also creates clogging
problems in filtration system.
Material and Methods

The algal samples were taken from raw water of filtration plant per month during year
2016-2017.The algae growing on walls of water reservoirs were also scrapped with stenle
scalpel. The samples with algal forms were preserved in 4% formalin; sample bottles were
labeled and carefully kept for further observations. The microscopic observations of al gal taxa
were done for taxonomic identification. The taxa were identified with standard monograph of
Desikachary(1959),Philipose(1967) ,SarodeKamat(1984) and relevant literature.
Observations

1] Microcystis stagnalis Lemn.

Colonies expanding, mucilage of colony diffluent, cells closely arranged spherical 1.5y
broad blue green light in color,

2| Chroococeus turgidus var.maximus (N ygaard)
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12. Species Diversity of Heterocystous Genus
Cal;)thrix Ag. from Soils of North Maharashtry
Region, India

Archana Chaudhari a |
P.G. Department of Botany, S. S. V. P. Sanstha’s L..K.. Dr. P. R. Ghogrey Science College,
Dhule (M.S. India).
S. N. Nandan | |
P.G. Department of Botany, S. S. V. P. Sanstha’s L.K. Dr. P. R. Ghogrey Science College, Dhyle
(M.S. India).

Abstract

Blue green algae can distribute themselves widely on diverse habitats. They contribute to
“Soil micro flora and establish themselves as a major component of it. It is important to explore
native soil flora of Blue green algae of particular region. Extensive survey was made to study

naturally growing soil algae of North Maharashtra. Among Blue greens,

known for their potential ability to increase

heterocystous forms are
nitrogen content in soil and thys hold considerable
importance. Fifteen Soil growing taxa of heterocystous g
been taxonomically studied from North Maharashtra region.

environmental enus Calothrix Ag. has

Key words: Heterocystous Blue Green al

gae, Soil algae, Calothrix Ag.
Introduction
Calothrix Ag.is a heterocystous Blye

green algae. It is having filament with mucilage
sheath. Trichome gradually tapers at one end

and drawn into hair giving whip like appearance.
Heterocyst is basal, generally single or rare

ly in pairs, seldom intercalary. Distribution and

species diversity of genus Calothrix Ag is enumerated here

aigae from North Maharashtra region.
aterial and Method

IS a part of floristic study of soil

»Nandurbar and Jalgaon.

- . N rainy geac : Arious
habitats like open barren lands, paddy fie]qs , _ diny season from varic
? » 8riss

. : covered soils and all possible
Ieroscopic uhservalicms, li

he drawings were made for
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R H NAL FOR INTERDI JPLINARY. DIE NS
ROLE OF LIBRARIAN IN E-GOVERNANCE ERA’: FROM COLLEGE STUD
PROACH :
i ey Science College,

Mr. Gopal Rajaram Patil, Librarian, S.S.V.P.Sanstha s K.Dr.P.R Ghogr
Deopur, Dhule.

true combination of the system and library. 'Researcher
v method of random sampling 1S used. The
Science College, Dhule (M.S.). The

dents and 90 female students) was selected from L. K. Dri. P
bjectives: 1o study the approach

deciding two major 0
the approach of college students towards

Abstract
Present study is acquired major part of the go

adopted the survey method and for ] ;
popﬁlation of the present study comprises science Students of L. K. Dr. P. R. Ghogrey
sample of 180 college students (in which 90 male stu
Ghogrey Science College, Dhule, Maharashtra State, India. There are

udents towards role of librarian in e- overnance era and to compare : g
(r’{:lzogfeg;r?:rian in e-governance {ra Tool used ir;g present study is “Scale for Measuring Role of Librarian in E—gc;\;ern;mc;
Era"”. Major finding shows that there is.a positive approach of male and female science colleg-e s_"tudents towar}'2 role (;
librarian towards e-governance; Female mean value is greater than male mean value so from it IS concluded that female
approach is greater than male approach towards role of librarian in e-governance €ra.

Keywords: e-governance, era, approach, media, ruled, e-reports, e-database, bibliography. .

INTRODUCTION: Government is a body selected by the people for people, and who wish to rule on people
with transparently. Transparency is the key points of the government ruled. In democracy there are values to the
government and the median of selection is through clection. Today there is 21% century and we found maximum
changes into that electronic media are one of important medium. Government planned for people and want to
provide their plans to people that time for saving time and implement urgently electronic media should used.
Various technologies are used in electronic media. So that technology is called e-media and government which

is used this technology is called e-governance.
RATIONAL OF THE STUDY: E-governance is a part of country administration. Today’s world 1s
f providing this type of knowledge. The

technological and need advanced knowledge. Libraries are source o
function of libraries encompasses new type of information resources, new approaches to acquisitions, new

methods of storage and preservation, new approaches to classification and cataloguing, intensive use of
electronic systems and networks and dramatic shifts in intellectual, organizational and electronic practices.The
term e-resources came from digitalization. Today in libraries e-collections are increased. Digital libraries are
providing effective service to the user like e-books, e-journals, e-content, e-reports, e-database, bibliography etc.
In library there are two major pillars, one is user and second is provider. Now users are demands new trends
therefore provider need to provide latest system to the users because user is main pillar of library management
OBJECTIVESTo study the approach of college students towards role of librarian in e-governance era :I'o
compare the approach of college students towards role of librarian in e-governance era. .
HYPOTHESISThcre is no positive approach of college students towards role of librarian in e-governance
era.Thgrf: is no positive approach of male college students towards role of librarian in e-governance era.There i
no positive approach of female college students towards role of librarian in e-governance era Thcr i
significance difference between mean score of the approach of college students towards role of li'brari:n ’isn 1;0

governance era.

- METHODS AND PROCEDURES:
METHOD OF RESEARCH: Considering the objectives, hypotheses and the nature of data to be collected, the

survey method was adopted in the present study.
SAMPLING: The population of the present study comprises F. Y., S. Y. & T. Y. B. Sc. Students of L. K. Dr. P

© R Ghogrey Science College, Dhule (M.S.). The sampl i
.; 2 S ple of 180college students (in which 9

920 f@a]c students) was selected from L. K. Dr. P. R. Ghogrey Science College, Dhule 0}\2‘}1116 :gdcnts iy
I;g%fy }:lS":ﬁ Lottery method of random sampling technique. ’ i AP,
] : For the measuring the approach of the science colle g i

m E-governance Era” was self developed by researcher. S Meais i of it

Table 1: Showing Interpretation of Science Students’ A 3 :

gl eremer governance Er f proach towards Role of Librarian in E-

Very High Positive Approach towards Role —_ Range of Marking
- A 3 of Librarian in E- | 130-105

High Positive Approach towards Role of Librarian in E-governance | 104-79

Moderate Positive Approach towards Role of Librarian in E- 7853

Items

Low Positive Approach towards Role of Librarian in E-governance | 52-27

Ver y Low Positive Approach towards Role o i 1 E- 26-0
:" E f hbraﬂan in
fo 0 Wlng wa y.
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Abstract

Lipases are water soluble enzymes that catalyze the
hydrolysis of triacylglycerols to liberate glycerol and
free fatty acids. Many organisms like fungi, bacteria,
yeast, animals etc. produce lipases; but lipases
produced by bacteria and fungi are of commercial
interest because of ease of their production, recovery
and cheaper production costs as compared to other
sources. Lipases along with other enzymes have wide
range of applications because of their versatility like
tolerance to wide pH and temperature range.

Other enzymes dominated the industry but in the last
two decades industrial interest has shifted towards
lipase production. Today many bacterial and fungal
species like Bacillus, Pseudomonas and Aspergillius
are exploited on industrial scale for the lipase
production. Today lipases are used in industries such
as food, cosmetics, detergent, pharmaceutical, leather
etc.

Keywords: Lipases, bacteria,

industrial applications.

triacylglycerols, fungi,

Introduction

Lipases (triacylglycerol acyl hydrolases, E.C.3.1.1.3) are
enzymes that catalyze the hydrolysis of triacylglycerols to
glycerol and free fatty acids. In contrast to esterases, lipases
are activated only when adsorbed to an oil-water interface
and do not hydrolyze dissolved substrates in the bulk fluid.™
A true lipase will split emulsified esters of glycerol and long-
chain fatty acids such as triolein and tripalmitin. Lipases are
serine hydrolases that display little activity in aqueous
solutions containing soluble substrates.

In contrast, esterases show normal Michaelis-Menten
kinetics in solution. The catalytic triad of lipases is
composed of Ser-Asp/Glu-His and usually a consensus
sequence (Gly-x-Ser-x-Gly) is found around the active site
serine. The three-dimensional (3-D) structures of lipases
reveal the characteristic a/B-hydrolase fold.8! Under micro-
aqueous conditions, lipases possess the unique ability to
carry out the reverse reaction, leading to esterification,
alcoholysis and acidolysis. Besides being lipolytic, lipases
also possess esterolytic activity and thus have a very diverse
substrate range, although they are highly specific as chemo,
regio and enantio selective catalysts,1138:48-50525891 The
catalytic potential of lipases can be further enhanced and
made selective by the novel phenomena of molecular

130

imprinting and solvent engineering and by molecular
approaches like protein engineering and directed
evolution.5%

Lipases find promising applications in organic chemical

processing, detergent  formulations, synthesis  of
biosurfactants, oleochemical industry, dairy industry,
agrochemical industry, paper manufacture, nutrition,

cosmetics and pharmaceutical processing. Development of
lipase-based technologies for the synthesis of novel
compounds is rapidly expanding the use of these enzymes.5’
One limiting factor is a shortage of lipases having the
specific required processing characteristics. An increasing
number of lipases with suitable properties are becoming
available and efforts are underway to commercialize
biotransformation and syntheses based on lipases.®’

The major commercial application for hydrolytic lipases is
their use in laundry detergents. Detergent enzymes make up
nearly 32% of the total lipase sales. Lipase for use in
detergents needs to be thermo stable and remains active in
the alkaline environment of a typical machine wash.

Lesser amounts of lipases are used in oleochemical
transformations.!’ Lipases can play an important role in the
processing of y-linolenic acid, a polyunsaturated fatty acid
(PUFA); astaxanthin, a food colorant; methyl ketones, flavor
molecules characteristic of blue cheese; 4-hydroxydecanoic
acid used as a precursor of y-decalactone, a fruit flavor;
dicarboxylic acids for use as prepolymers; interesterification
of cheaper glycerides to more valuable forms (e.g. cocoa
butter replacements for use in chocolate manufacture)#;
modification of vegetable oils at position 2 of the
triglyceride, to obtain fats similar to human milk fat for use
in baby feeds; lipid esters including isopropyl myristate, for
use in cosmetics and monoglycerides for use as emulsifiers
in food and pharmaceutical applications.

The increasing awareness of the importance of chirality in
the context of biological activity has stimulated a growing
demand for efficient methods for industrial synthesis of pure
enantiomers including chiral anti-inflammatory drugs such
as naproxen!?® and ibuprofen’2228.66.122 " antihypertensive
agents such as angiotensin-converting enzyme (ACE)
inhibitors (e.g. captoril, enalapril, ceranopril, zofenapril and
lisinopril) and calcium channel-blocking drugs such as
diltiazem.

Lipases are used in synthesis of these drugs.'* Because of
their wide-ranging significance, lipases remain a subject of
intensive study.®'”  Research on lipases is focused
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particularly on structural characterization, elucidation of
mechanism of action, kinetics, sequencing and cloning of
lipase genes and general characterization of performance.3*’

Applications of Lipases: Microbial lipases are widely
diversified in their enzymatic properties and substrate
specificity which make them very attractive for industrial
applications. They constitute an important group of
biotechnologically important enzymes because of the
versatility of their properties and ease of mass production.
The industrial applications of microbial lipases have been
reviewed by many researchers.?’41:4355.111 Development of
lipase-based technologies for the synthesis of novel
compounds is rapidly expanding the uses of these enzymes.®

Lipases in food processing industry: Fats and oils are
important constituents of foods and their modification is one
of the prime areas in food processing industry that demands
novel economic and green technologies.®® Most of the
commercial lipases produced are utilized for flavor
development in dairy products and processing of other foods
such as meat, vegetables, fruit, baked foods, milk products
and beer.®27 Lipases from A. niger, Rhizopus oryzae
Candida cylindracea have been used in bakery products.

Betapol was the first commercial product made by the 1, 3-
specific lipase treatment of tripalmitin with unsaturated fatty
acids that resulted in 1, 3-diunsaturated-2- saturated
triglycerides intended for infant formula.®8125 Immobilized
lipases from Candida antarctica (CAL-B), Candida
cylindracea AY30 and Geotrichum candidum were used for
the esterification of functionalized phenols for synthesis of
lipophilic antioxidants in sunflower oil.*®

A whole range of microbial lipase preparations such as
Mucor meihei (Piccnate, Gist-Brocades; Palatase M, Novo
Nordisk), A. niger and A. oryzae (Palatase A, Novo Nordisk;
Lipase AP, Amano; Flavour AGE, Chr. Hansen) have been
developed for the cheese manufacturing industry. Lipase
synthesized from Penicillium roquefortii is largely
responsible for the development of the characteristic flavor
of blue cheese.®%8 In recent years, consumers have been
increasingly confronted with functional foods and
nutraceuticals which are claimed to promote health and
wellbeing beyond their nutritive properties.®>1% Large scale
applications of lipases in industry can be found not only in
the dairy and baking industry but also for the production of
trans-fatty acid free margarines.'833128 | jpase applications
in various food industries are given in table 1.1%

Immobilized microbial lipases have been effectively applied
in the production of polyunsaturated fatty acids (PUFAS)
such as omega 3, which is important in the food industries.
PUFAs are found mostly in marine-derived products and can
be obtained by hydrolysis or alcoholysis of fish oils
catalyzed by lipases.?? Omega 3 is a nutrient that promotes
positive effects in human health, constituting an increasing
market of dietary supplements and nutraceuticals that
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contain these PUFAs. PUFAs play a vital role in brain and
retina improvement thereby enhancing learning ability,
mental development and visual acuity in young people.

Table 1
Application of lipases in various food industries
Food Action Product of
industry application
Dairy Hydrolysis of milk fat, Development of
foods cheese flavoring agents in
ripening, modification milk,
of butter fat cheese and butter
Bakery Flavor improvement Shelf-life extension,
foods volume improvement
Beverages Improved aroma Alcoholic beverages,
e.g. sake, wine
Food Quality improvement | Mayonnaise, dressings
dressings and whippings
Health Transesterification Health foods
foods
Meat and Flavor development Meat and fish product,
fish fat removal
Fats and Transesterification, Cocoa butter,
oils hydrolysis margarine, fatty acids,
glycerol,
mono and diglycerides

PUFAs are also required in adults and the aging individuals
for protection against cardiovascular diseases and improving
muscle function in older women.?*26 Immobilized lipase
from Penicillium sp. section Gracilenta (CBMAI 1583)
isolated from soil at the Atlantic Rainforest region (Sao
Paulo State, Brazil) was applied in the production of
eicosapentaenoic acid and docosahexaenoic acids from
Sardine oil hydrolysis.°

Lipase as biosensor: In clinical diagnosis and in food
industry, the quantitative determination of triacylglycerol is
of great importance. The lipid sensing device as a biosensor
is rather cheaper and less time consuming as compared to the
chemical methods for the determination of tryacylglycerols.
The basic concept of using lipase as biosensors is to generate
glycerol from the triacylglycerol in the analytical sample and
to quantify the released glycerol by an enzymatic method.*!
Lipases immobilized on pH/oxygen electrodes along with
glucose oxidase serve as lipid biosensors and can be used for
the determination of triglycerides and blood cholesterol.1%°
Lipase biosensor is also used for the determination of lipids
for the clinical diagnosis.”

Lipase from Candida rugosa has been developed as a DNA
probe.’* The enzyme lipase immobilized in a Nafion
membrane on a graphite-epoxy transducer can be used to
quantify triglycerides in food samples.® Candida rugosa
lipase was immobilized on aluminosilicate and used for the
detection of an organo phosphate insecticide (Diazinon) in
an aqueous medium.*?’
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In another study, a Candida rugosa lipase immobilized on a
mesoporous Si matrix was used for the detection of
triglycerides.** Lipase was also used as a amperometric
sensor.'? Candida rugosa lipase acts as a catalyst in the
hydrolysis of triacylglycerol to glycerol and fatty acids and
is used as biosensor for detection of B-hydroxyacid esters
and triglycerides in blood serum.?°

Immobilized lipases are fast, efficient, accurate and cost
effective as sensors for the qualitative determination of
triacylglycerol. This application is important in the food
industry, especially in fats and oils beverages, soft drinks
and pharmaceutical industries and also in clinical
diagnosis.®* The basic concept of using lipases as biosensors
is to generate glycerol from the triacyglycerol in the
analytical sample and to quantify the released glycerol by
chemical or enzymatic method.**

Lipases in ester synthesis: Lipases have been used for the
synthesis of esters. The esters produced from short chain
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fatty acids have applications as flavoring agents in food
industry.1'® Lipase from Bacillus aerius immobilized on
celite 545 was used for the synthesis of ethyl ferulate, a
compound used for anticancer properties.!’® As reported
earlier, esterification of sulcatol and fatty acids in toluene
was catalyzed by Candida rugosa lipase.> The esterification
reaction of lauryl alcohol and palmitic acid with C.
antarctica lipase (Novozym 435) as the catalyst has been
reported to give a yield of more than 90% of lauryl palmitate
under optimized conditions.1%®

Lipase immobilized on silica and microemulsion- based
organogels has been used for ester synthesis.’% In a recent
study, lipase from Aspergillus ibericus has been used for the
esterification reactions and aroma ester production.®” A
variety of fatty acid esters are now produced commercially
by using immobilized lipase in nonaqueous solvents.?%63.%
Various esterification reactions catalyzed by lipases are
summarized in table 2.

Table 2
Esterification reactions catalyzed by lipases

Lipase Acid Alcohol Solvent

Rhizopus delemar C4 C2, C4, Isoamyl Hexane
Penicillium
rogueforti

Humicola lanuginosa'?®
Mucor miehei® C12, Oleic C3-C12 -
Geotrichum Oleic Terpene alcohol, Buffer+Casein

candidum
Aspergillus niger
Rhizopus delemar

primary alcohols
(C1-C12), 2- and 3-
substituted alcohols,

Penicillium benzyl alcohol,

cyclopium®® cyclohexanol
Aspergillus niger C2-C18, benzoic, Glycerol Water
Rhizopus delemar oleic, ricinoleic,

Penicillium sebacic,

cyclopium succinic etc.

Geotrichum

candidum?2®
Aspergillus niger C3-C6, Geraniol, farnesol, -
Rhizopus delemar Isobutyric phytol, B-citronellol

Penicillium

cyclopium’®

Mucor miehei’” C4 C4 Hexane

Candida rugosal®? Oleic Sucrose, sorbitol, Buffer (pH 5.4)

glucose, fructose

Candida rugosa® Oleic, isostearic, Cholesterol Cyclohexane
12- hydroxystearic,
stearic
Candida antartica? Melted coconut acids Ethyl D- -
glucopyranoside
Mucor miehei®® Oleic, linoleic, o- Cc2 Pentane

linoleic, y-linoleic.
Docosahexanoic
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Lipases in bioremediation: Bioremediation for waste
disposal is a new avenue in lipase biotechnology. Lipases
have been extensively used in waste water treatment.?
Fungal species can be used to degrade oil spills in the coastal
environment which may enhance eco-restoration as well as
help in the enzymatic oil processing in industries.®” Species
belonging to the genera Trichoderma, Fusarium,
Penicillium, Aspergillus, Cladosporium, Mortierella,
Beauveria and Engyodontium are some examples of the
fungi that have recently been described as tolerant to a
variety of pollutants and indicated as potential
bioremediation agents in soil.*

Lipases from Aspergillus niger and Aspergillus terreus were
used for the degradation of polyvinyl alcohol films and
bioremediation of polluted soils respectively.>*"°

Lipases from Aspergillus ibericus and Aspergillus uvarum
were also used in bioremediation processes.’” Lipolytic
enzymes obtained from Aspergillus niger isolated from oil
polluted soil has been examined and found to degrade
polyaromatic  hydrocarbons  found in  petroleum
contaminated soil.”

Lipases in textile industry: The use of fungal lipase in
textile industry is becoming increasingly important. Lipases
are used to assist in the removal of size lubricants in order to
provide the fabric better absorbency for enhanced levelness
in dyeing. Commercial preparations used for the desizing of
denim and other cotton fabrics contain lipase enzymes.*
Lipases together with alpha amylase are being used for the
desizing of the denim and other cotton fabrics at the
commercial scale.® Aspergillus oryzae lipase was capable of
modifying PET (Polyethylene terephthalate) fabrics,
improving their hydrophilicity and anti- static ability.*?
Immobilization of lipase from porcine-pancreas onto
zirconia coated alkylamine glass beads by glutaraldehyde
coupling was carried out for better washing of cotton cloth.#6

Lipases in detergent industry: Fungal lipases find major
use as additives in detergents for industrial laundry and
household detergents!?® and this can reduce the
environmental load of detergent products, as it saves energy
by enabling a lower wash temperature to be used.''® An
estimated 1,000 tons of lipases are added to the
approximately 13 billion tons of detergents produced each
year. In 1994, Novo Nordisk introduced the first commercial
lipase Lipolase™ which originated from the fungus
Thermomyces lanuginosus and was expressed in Aspergillus
oryzae. Lipase from Thermomyces sp. is the most important
detergent lipase which is very commonly used (Lipolase,
Novozymes).36

A novel thermo-active and alkaline lipase from Talaromyces
thermophilus fungus showed great resistance to alkaline pH,
interfacial denaturation and a high tolerance to various
surfactants, oxidizing and commercial wash agents. This
enzyme could therefore be considered as a satisfactory and
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promising candidate for further industrial application
principally cleaning process.%

Lipase of Humicola lanuginosa is suitable as a detergent
additive because of its thermostability, high activity at
alkaline pH and stability towards anionic surfactants.
Lipases used as detergents also include those from Candida
sp.84 Laundering is generally carried out in alkaline media,
lipases active under such conditions are preferred3>%:113 for
example, the A. oryzae derived lipase. The other applications
of detergents are in dish washing, in a bleaching
composition®, decomposition of lipid contaminants in dry
cleaning solvents?, liquid leather cleaner®, contact lens
cleaning®, washing, degreasing and water reconditioning by
using lipases along with oxidoreductases which allow for
smaller amounts of surfactants and operation at low
temperatures.®®

The lipase component causes an increase in detergency and
prevents scaling. Recently, lipase from Rhizopus nigricans
showed maximum lipolytic activity as well as
bioemulsification activity indicating highest biosurfactant
production also.%®

Lipases in pulp and paper industry: The major application
of lipases in pulp and paper industry is for “depitching”
process i.e. removal of “pitch” from the pulp during paper
making.%? Pitch is generally described as the hydrophobic
components of wood (triglycerides and waxes). One of the
major problems faced by paper industries is the pitch
removal.®? These lipid components appear as sticky deposits
in the paper machines and cause holes and spots in the final
paper. Lipases hydrolyze pitch into glycerol and free fatty
acid which are soluble in water leading to their ease of
washing away from the machines.®? Lipases in paper
industry can generally increase the pulping rate of pulp,
increase whiteness and intensity, decrease chemical usage,
prolong equipment life, reduce pollution level of waste
water, save energy and time and reduce composite cost.*

Leather industry: The hides and skins contain proteins and
fat in the collagen fibers. One of the major steps in leather
production is soaking the hides and skins. This is done to
free them from common salt and protein substances such as
blood. This step is taken before the tanning step and the
rational is to ensure smooth tanning process of the hides and
skins. To remove the proteins, proteases are needed.
Proteolytic enzymes facilitate both the emulsification of
natural fat by hydrolyzing the wall of fat cells and soaking
operation.* To degrade the emulsified fats, lipases are
needed; also since they are specific in their action, lipases
will leave the leather undamaged. For sheep skins, the use of
solvent for degreasing is now being replaced by the use of
lipases and surfactants.*

Lipases specifically degrade fat and do not damage the
leather itself. Lipases represent the method of removing fat
in the degreasing process with the lowest environmental
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impact.® For bovine hides, lipases allow tensile to be
completely replaced. For sheepskins, the use of solvents is
very common, but it can also be replaced by lipases and
surfactants.

Lipases in medical applications: Lipases are evolving
rapidly and currently they are reported to show high
potential in medicine. Intensive study and investigations
have led researchers to explore lipases for their use in
substitution therapy, where enzyme deficiency during
diseased conditions is compensated by their external
administration.®® Lipases may be used as digestive aids®>118
and as the activators of Tumor Necrosis Factor and therefore,
can be used in the treatment of malignant tumors.%

Although human gastric lipase (HGL) is the most stable acid
lipase and constitutes a good candidate tool for enzyme
substitution therapy,'’ lipases have earlier been used as
therapeutics in the treatment of gastrointestinal disturbances,
dyspepsias, cutaneous manifestations of digestive allergies
etc.” Lipase from Candida rugosa immobilized on a nylon
support has been used to synthesize lovastatin, a drug which
lowers serum cholesterol levels.'?*

Lipases in cosmetics and personal care products: The
cosmetic sector lipases have been used for personal care
such as cleaning, softening, aroma and coloring. It has large
market value after food and pharma sector and accounts for
200 billion Euro.5 Lipases have potential application in
cosmetics and perfumeries because they show activities in
surfactants and in aroma production.! Transesterification of
3, 7-dimethyl-4,7-octadien-1-ol with lipases from various
microbial sources has been done to prepare rose oxide which
is an important fragrance ingredient in the perfume
industry.*” Nippon Oil and fats were also obtained a patent
for the preparation of propyleneglycerol monofatty acid
ester in the presence of lipase. This ester has been used as
emulsifier and a pearling agent in cosmetics and foods.%°
Lipases are used in hair waving preparation® and have also
been used as ingredients of topical anti-obese creams® or in
oral administration.*0%

Water-soluble retinol derivatives are prepared by catalytic
reaction of immobilized lipase.”® Non-specific lipase derived
from Candida antartica, marketed as Novozym 435, was
determined to be the most suitable for the enzymatic
synthesis  of isopropyl myristate.!’®  Immobilized
Rhizomucor meihei lipase was used as a biocatalyst in
personal care products such as skin and sun-tan creams, bath
oils etc. Candida antarctica lipase B synthesized
amphiphilic compounds receive great attention from
cosmetic industry due to a range of beneficial properties for
skin.”®

Lipases in biodiesel production: Biodiesel is a group of
esters produced by transesterification reaction between fatty
acids and an alcohol in presence of catalyst. The biodiesel
production from waste and non-edible vegetable oil greatly
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reduces the cost of biodiesel production and thus avoids the
conflict between food and energy security and is considered
an important step in reducing pollution and recycling waste
0il.3*82 The production of biodiesel has risen sharply in the
last decade from approximately 950 liters in 2000 to nearly
17,000 million liters in 2010 with the European Union as the
world’s major producer accounting for 53% of global
biodiesel production.?

In 2000, biodiesel represented around 5% of the world’s
biofuel production and in 2011 biodiesel share accounted for
around 20% of total biofuel production® This increase
seems to continue and biodiesel production is estimated to
reach 41,000 million liters in 2022 as reported by the United
Nations. Higher thermostability and short-chain alcohol-
tolerant capabilities of lipase make it very convenient for use
in biodiesel production.'%5” The majority of yeast and fungal
lipases involved in biodiesel production are A. niger, C.
antartica, C. rugosa, R. miehei, R. oryzae and Thermomyces
lanuginose.3!

Conclusion

Production of biodiesel has been reported by using
immobilized  Candida  antarctica lipase-catalyzed
methanolysis of soybean 0il.*® Immobilized lipase from
Candida rugosa on Sepabeads EC-OD was most promising
as a biocatalyst for the application of enzyme-catalyzed
biodiesel synthesis. At present biodiesel production from
Chinese tallow kernel oil has been catalyzed by Candida
rugosa lipase (CRL) in ionic liquid.27
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