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ABSTRACT

Cellulase enzyme has the ability to hydrolyze the cellulosic materials and play a vital role in the field of Genetic
Engineering and Biotechnology. The current research enzyme producing strain was isolated from the gut of the
Slver fish. The organism was confirmed as Cellulomonas cellulans. The enzyme was produced using CDA broth
and the production of cellulase was about 2.5ml/100ml broth. Further assay of enzyme was done and the enzyme
assay was found to be 0.160 mg glucose/min/mg of protein. The molecular weight of the enzyme was determined by
SDS PAGE method, the molecular weight of cellulase enzyme was found to be 35 KD, 18KD, 12 KD.
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INTRODUCTION

The microbial cellulose utilization is examined lagher levels of aggregation encompassing the tstreicand
composition of cellulosic biomass, taxonomic diitgréetc). Cellulose utilizing microorganisms gresent in soil
and in the guts of animal. The carbon cycle isetbby the action of these cellulose utilizing mazganisms. In
animals, cellulose acts as a major source of digiestein [1]. A wide variety of bacteria and fungilizes the
cellulose and degrades it. Fungi likaisarium, Aspergillus sp and bacteria likeClostridium thermocellium,
Ruminococcus albus and Actinomycetes belong to the gener@ellulomonas sp. Cellulose — Cellulose is the most
abundant polymer in the biosphere. It occurs imfplaomass and associated with the structural anbes such as
lignin and hemicellulose. Cellulose is an unbradcpelymer of 1000-1 million D-glucose units linkéadgether
with B-1, 4 glucosidic bonds. It has a molecular weifi2, 00,000-20, 00,000 daltons [2]. The celluasiaterials
include cotton, wood, baggasse, corncob, animalesand waste paper products [3]. Cellulase enzgiie major
factor responsible for the hydrolysis of cellulosiaterials. A wide range of bacteria and fungi eapable of
degrading cellulose by the action extracellularyemz cellulase. Some organisms form a multi protaimplex
called cellulosome, which lies on the external acefof the cell.

EXPERIMENTAL SECTION
Isolation ofCellulomonas cellulans

The live silver fish was used as a sample for tlesgnt studies. The sample was collected fronbotk house and
this was transferred to sterile screw cap tubesl df sterile distilled water was added. The gilfish was smashed
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to extract the intestinal organism. A loopful aihsple was streaked on czapek’s dox media contagetiglose as
substrate. These plates were incubated at 37°C-Todays.

Identification ofCellulomonas cellulans

For the identification of test strai@ellulomonas cellulans isolated from silver fish following preliminary dn
various biochemical tests were done as per Bemggieual of determinative Bacteriology [43olony morphology
on CDA plate appeared as round, smooth, white, ugpagd convex colonies.

Cellulase purification — 1 ml of test strain contag (100x16) wells were transferred to 100 ml of CDA broth and
incubated for 4-6 days at 37°C. 10 ml of broth ved®n and centrifuged at 12,000 rpm at 4°C fo2Q5nin. The
pellet was discarded and supernatant was takearmntbnium sulphate was added at 60% saturation.cdients
were centrifuged at 10,000-12,000 rpm for 20 mifhe supernatant was discarded and the precipitaie w
dispensed in eppendorf tube. The contents ofiperedorf tube were transferred to dialysis baglyBia procedure
was performed to purify the protein from salt conitzants [5].

Estimation of Cellulase activity by DNS method del diffusion method
Estimation of reducing sugars by DNS method

Preparation of standard sugar - The standard Salysmose was prepared by adding 100mg in 100m| stflléid
H,O the con is 1 mg/ml.

Preparation of Working Standard - 0.45 ml of 1%CMC solution was pipetted out at a temperature5sfC5and
0.05 ml of enzymes extract. A set of test tubesvteken 0.2, 0.4, 0.6, 0.8 and 1 ml of standar@rssglution was
added. In one tube working standard was takere niitxture was incubated at 55°C for 15 min. Kdepdnzyme
mixture substrate in water bath and 0.5 ml DNS eaagvas added and the mixture was heated in watbrfbr 15
min. While tubes are warm add 1.0 ml potassiumwsudirtrate solution. Cool to room temperaturel agter to
make 5ml volume. Measure the absorbance at 54@tamdard graph was plotted and enzyme activity was
determined [5].

Gel diffusion method

Prepare an agar gel contain 1.7% agar and 1% CNW@& media was poured into the petridish and punthed
wells with narrow cork borer. The extracted, gedfenzymes were placed in the well and incubate@ hours at
30°C. Plates were flooded with 10 ml of 0.1 % amygesolution of Congo red. Dye was poured off foaded the
plates with 10 ml of 5M Nacl [6].

Determination of molecular weight by SDS polyacnyide gel electrophoresis
SDS PAGE (10% gel) was done to separate the egttqgubtein sample and determined its molecular ktaiging
the procedure described [7]

RESULTS AND DISCUSSION

Isolation and Identification of strai@ellulomonas cellulans - Cellulomonas cellulans isolated from the gut of silver
fish was streaked on cellulose czapek dox mediuch@rmowth was observed as white, opaque smooth ieslion
Gram staining reported as gram positive coccobacitalase positive and it was able to hydrolysedtarch and on
peptone Glucose yeast extract agar produced aircabnvex, yellow-whitish and glistening colonieich
confirmed the strain &ellulomonas cellulans [8].

The enzyme produced was further purified from tfeday broth culture by crude procedure like ammonium
sulphate precipitation and dialysis method. Tlst tesult showed enzyme production about 2.5ml/10thwth
which was collected and stored as 1ml aliquot pesroff tube.

Estimation of Enzyme by Assay method

347



J. Premkumar et al J. Chem. Pharm. Res., 2015, 7(1):346-349

TABLE 1 - GLUCOSE ESTIMATION OF CELLULOMONAS CELLULANS

S.No. Volume of working| Conc. Of working Volume of Volqme of potassium di\s/t(i)llllérc]qu/}vgier Optical density
standard (ml) standard (png/ml) DNS (ml) sodium tartarate (ml) (ml) at 540 nm
B - - 3.5 0.00
S 0.2 200 3.3 0.01
S 0.4 400 3.1 0.02
S 0.6 600 2.9 0.03
Sy 0.8 800 0.5 Lo 2.7 0.04
S 1 1000 2.5 0.05
Cellulose in
CDA 0.5 500 3.0 0.06
The amount of glucose released is 0.160 mg glusosghg of protein
Fig 1. Glucose Estimation ofCellulomonas
cellulans
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Cellulase production has attracted a worldwidenditte due to the possibility of using this enzymanmplex for
conversion of abundantly available renewable limdjotosic for production of carbohydrate for numesandustrial
applications. Although different fungi and bactehiave been used for the production of cellulaskxgtanases,
cellulose system of th€ellulomonas are increasing in usage in industries. Since hicfivities of cellulase are
reported during growth on cellulosic substrates.thie present study, an attempt was made to isdlate
Cellulomonas spp. from the intestinal juice of silver fish. One iat# theCellulomonas was isolated on CDA plates
as white coloured colonies in streaking. The igol@as further identified by Grams staining, mttjlcatalase and
starch hydrolysis. The strain showed Gram positiegalase, positive and zone of clearance on stdaths, over
layed with 1% iodine solution. The report [9]tbE strain isolated from intestinal fluid of thévsr fish Lepisma
spp. in anoxygenic condition in broth culture using wWhwan 42 filter paper. The microbes appeared agewhi
colonies on a solid medium. Morphologically thetesium is a Gram positive, non spore forming rddol was
identified asCellumonas spp. Enzyme activity was determined by the Dinitrosdlc acid (DNS) method. The test
result showed that the enzyme activity was 0.16M@fgjucose released per min per mg of protein [@dh Figure
1]. Similar study was conducted [3]. SDS-Polyaanyide (10%) Gel was used for separation of puriéadyme
using the procedure described by Daatisl., 1968. The molecular weight of cellulase enzymas found to be 35
KD, 18 KD and 12 KD. Cellulase enzyme purifiedrfrasolateCellulomonas spp. showed efficient activity by
invitro methods which can be produced in a higmeoant and can be used in various biotechnologg fiel
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