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ABSTRACT

Cellulose is one of the most abundant polymer faonthture (EC 3.2.1.4). It occurs in almost puoenfi in cotton
fiber and in combination with other materials, sueh lignin and hemicelluloses, in wood, plant leaged stalks,
etc. It has already been used in processing oéeofh textile industry and in laundry deterged@sllulose is a long
chain polymer, made up of repeating units of glecassimple sugar, joined together wii,4 glycosidic linkages.
Cellulases cause hydrolysis of the individual deBe fibers to break it into smaller sugars units fikally
producing glucose molecules. The soil samples wbtained (10gm) from Hardoi district, Uttar Pradedhdia.
Bacterial colonies were grown over CMC-Agar medilinMaximal cellulase production was obtained af& h
of incubation at 45 °C in medium containing 1.5%boxymethyl cellulose (CMC) as substrate. The aptinpH
for the enzyme was found to be ranging betweear&5/.5 at which it was found to be most stablet&#logical
studies indicated Bacillus subtilis to be the nfosjuent cellulolytic bacteria to be found in thgrigultural fields. .
The purpose of the current investigation was t@eorthermophilic Bacillus species isolated from sobrder to
study its suitability with regard to waste treatmhé agricultural fields (bioremediation).
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INTRODUCTION

Cellulose is the most common organic compound athEH is well known that plants are the most commourse
of renewable carbon and energy on the earth. @skuhas no taste, is odourless & is hydropl#lic Cellulose is
derived from D-glucose units, which condense thhoffl—4)-glycosidic bonds [3].Cellulose is the structural
component of the primary cell wall of green plantsany forms of algae and the oomycetes. Some spefie
bacteria secrete it to form biofilms. Cellulolysis the process of breaking down cellulose into fmnal
polysaccharides called cellodextrins or compleiely glucose units, this is a hydrolysis reactiBacause cellulose
molecules bind strongly to each other, cellulolysisrelatively difficult compared to the breakdowh other
polysaccharidesSome ruminants like cows and sheep contain cestaitbiotic anaerobic bacteria in their normal
micro flora, and these bacteria produce enzymegdalellulases that help the microorganism to brdaivn
cellulose, the breakdown products are then usetthdoypacteria for growth. The biological degradatidrcellulose
has been studied for many years, and a numbedlofodgtic enzymes, especially cellulases produbgdungi and
bacteria, have been isolated and characterizedddlulose is the major constituent of paper, papart and of
textiles made from cotton, linen, and other plaberfs. Thus, in our agricultural fields cellulose found in
abundance and there are great possibilities ofesds of bacteria that will consume cellulose dssate. The aim
of the current study is isolation and productionceflulases, which will have applications in theatment of
agricultural waste. Optimum conditions required floe stability of the enzymes are also studiedcé&ithe final
product of hydrolysis is glucose, which a soluhlgar, bioremediation can be done.
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MATERIALSAND METHODS

The soil sample(10gm.) was obtained from the aditical fields. Isolation and screening of thelulase producing
microorganisms was done[5The cellulolytic activity of the isolateBacillus was determined through the amo
of reducing sugar released by ustigitrosalicylic acid (DNS) method [6T.0 evaluate the effect of cultivation tir
on cellulase production, the selected bacteridhisowas grown at ©C in CMC broth adjusted to pH 7. Aft
incubation for 24, 48, 72 or 9®urs, culturébroths were centrifuged to obtain supernatants hwvere later used 1
measure cellulase activityn order to determine the effect of temperaturecetiulase production, the select
bacterial isolate was grown @arboxymethyl celluloseCMC) broth and incubated at % 25C, 35°C, 45C, 55C
and 68 C for 48 hours. Culture broths were then centriflito obtainsupernatants which were latused to
measure cellulase activityhe effect of initial media pH on cellulase prodastwas conducted badjusting the
CMC broth to pH 3.5, 4.5, 5.5, 6.5.5, 8.5 or 9.%efore bacterial inoculation. After 48 hours oftibation at 4°C,
culture broths were then centrifuged to obtain sogants which were later used to measure cellwdateity. In
order to obtain optimum substrate concentration dazyme production the CMC broth was supplied !
carboxymethyl cellulosen a range of 0.5%, 1%, 1.5% ¢ 2% . After incubation of 48hrculture broths were then
centrifuged to obtain supernatantsich were later used to measure cellulase activity.
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RESULTSAND DISCUSSION

Strains ofBacillus species were isolated and identified from agricaltdields from the district Hardoi, Utt:
Pradesh. The morphological and biochemical chaiaat®n revealed the presence Bacillus subtilisin the
samples. All theBacillus isolates were Gra-positive, rodshaped, spore formers and hydrolyzers of cellulbs
this study, the activity of cellulase produced @aged from 0 to 48 h with a reducing sugar contént.25
mg/ml(Figure 1).The temperature stability result of cellulase aldi fromBacillus subtilic is shown in (Figure 2).
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The figure revealed that the enzyme remained s&h#5C. The enzyme stability declined at temperatures/ab
50°C. The maximum activity was displayed at 45°Cwith enzymatic activity 15 IU/ml. The optimum péf the
enzyme comes out to be ranging between 6.5 & 7.%if& enzyme activites of 11.5 IU/ml & 12 IU/mli(gire 3).

The optimum substrate concentration for enzyme yxtion came out to be 1.5% with enzyme activity26f
IU/mi(Figure 4).

14
12
10 P \
= / e —
£ 38
2
5 2
<
g O T T T T T T 1
> 3.5 4.5 5.5 6.5 7.5 8.5 9.5
&
pH
Fig. 3 Effect of pH
__ 25
E 20
2 /\
> 15
g 10 /
()
€ 5
2
5 0 T T T 1
0.5 1 1.5 2
Substrate Concentration(%)

Fig.4 Effect of Substrate Concentration
CONCLUSION

In the current study cellulase enzyme is isolated i#s optimum conditions for production are deftiered. It is
found that maximum production of enzyme took platéhe incubation period of 48hrs. The optimum terapure
of the enzyme was 46. The optimum pH at which the enzyme was stabls between 6.5&7.5. The optimum
substrate concentration for enzyme production wa%1

Future work of the present work includes purifioatof enzyme in order to gain higher specific attiof cellulase

by the help of sophisticated purification proceduiiacluding Salt precipitation, Dialysis & lon BExage
chromatography.

The present study thus, reveals that agriculturastev harbours cellulolytic bacteria[9] that can greduced

commercially for its industrial applications andr fthe treatment of agricultural waste in the preceds
bioremediation[10].
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