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ABSTRACT

The use of enzymes for digestion process provides a cleaner option when compared to conventional chemical
methods. However there is need to improve the efficiency of these unit operations involving bioprocess by way of
process intensification techniques. In this project commercially available enzyme is used for the digestion process.
Three different cellulosic substrates, namely, rice husk, bagasse and cotton were used for the degradation by two
different concentrations of commercially available Cellulase. Two different approaches were employed for this
purpose. In one of the experiment was conducted on fresh samples and in the other it was conducted on the
samples which were incubated overnight. Various standard process parameters such as, enzyme concentration,
time, temperature and pH were followed in this enzyme assisted digestion process. The results indicated that
cellulase enzyme based digestion system gave results when the samples were incubated for longer hours. Although
more work is proposed to know the yield patterns, the present work clearly indicates that it is a novel and eco-
friendly procedure.
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INTRODUCTION

In recent years, enzyme aided bioprocess of daegtiovides potential alternative to chemical bgzeatessing. In
fact there is a need for developing viable, cledsieprocess techniques for extraction because ®fgttowing
environmental concern in chemical processing inglustsing many of the chemicals to extract the pobvdvhich

possess environmental problems. Consequently ¢xmgarocess has been given wide attention for ldgweent of
chemical free process in product making. One ofetieymes useful in degrading cell wall in ordebtimg out the
cell products is cellulase enzyme. This enzyme wused for digestion process. Several eco-friendtyaeton

systems have been studied earlier for their paebénefits and review on the subject matter haentavailable in
the literature. Enzyme based applications are usefiualso involved diffusion and can break thd edll in the

material. There is need to improve extraction systeore effectively by way of enzymatic methods

CELLULASE:

In the present paper, the use of enzyme in digegifocess has been studied in order to harvesbehefit of
enzyme for intensification of bio process of digast presently named enzyme assisted technologhul&se
enzyme can be isolated from fungi nameigpergillus niger. This enzyme is also commercially available. The

present study used commercially available Celluasgsyme for digestion efficiency under particulancentration,
time, temperature and pH.
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Cellulase refers to a suite of enzymes produceeflghby fungi, bacteria, and protozoans that catlgellulolysis
(i.e. the hydrolysis of cellulose). However, thame also cellulases produced by a few other typesganisms,
such as some termites and the microbial intestijabionts of other termites. Several different kird cellulases
are known, which differ structurally and mecharizsiy.

COTTON:

Cotton is a soft, fluffy staple fiber that growsdrboll, or protective capsule, around the seea®tdn plants of the
genusGossypium. The fiber is almost pure cellulose. Under natemiditions, the cotton bolls will tend to increase
the dispersion of the seeds. Cotton fiber reprethenpurest natural form of cellulose, containingrenthan 90% of
this polysaccharide.

RICE HUSK

Rice hulls (or rice husks) are the hard protectiogerings of grains of rice. In addition to protegtrice during the
growing season, rice hulls can be put to use ddibgimaterial, fertilizer, insulation material furel. Rice husk was
collected from rice mill near Chennai, India. Itsvsun dried for more than a week to remove the mmaicontent
from the material.

BAGASSE
Bagasse is the fibrous matter that remains afigarsane or sorghum stalks are crushed to extraat jthice. It is
currently used as a biofuel and in the manufaatfipulp and building materials.

The high moisture content of bagasse, typicallyol80%, is detrimental to its use as a fuel. Inegeh bagasse is
stored prior to further processing. For electrigityoduction, it is stored under moist conditionad ahe mild
exothermic reaction that results from the degradatif residual sugars dries the bagasse pile Blighdr paper and
pulp production, it is normally stored wet in orderassist in removal of the short pith fibers, ethimpede the
papermaking process, as well as to remove any rengasugar. Bagasse was collected from juice shum@ai. It
was dried well at sunlight more than two weeksstmave the moisture content of from the material.

The aim of the present work is to understand tlieagfy of commercial cellulase enzyme on the digesof
cellulosic materials like rice husk, bagasse antfonoat different incubation conditions. Celluloghe major
constituent of all plant materials forms about Halfone third of plant tissues and is constantlylemished by
photosynthesis. In particular cellulose is the n@instituent of higher plants, including sugarchagasse and rice
husk, attempt has been made to analysis structhiahges in cotton fibre accrued during bio polighirsing
cellulose obtainedrichoderma reesei. Cellulase hydrolysis results in weight loss o samples, which in turn
result in the splitting of fibres and removal offage irregultarries of the fibre. Raw cotton fibneere used as the
substrate and were used to eliminate influencénefrical pre treatment on enzymatic hydrolysis. biggllulose is
one of the cheapest complex organic carbon thatsexn nature in abundance in the form of plantmaiss.
Cellulose, hemicelluloses and lignin are the thmegor constituents of lignocellulosic substratels Rice straw is a
main agricultural by products in many countriesvinich rice is the major crop [2]. Being consideesda renewable
resource, rice can be converted to biofuels thrahghapplication of biotechnology. An environmelytdtiendly
method of rice straw disposal save energy by cawerof these agricultural wastes into value aduediucts [3].
Cellulases are currently regarded as the thirdeltrgolume of industrial enzymes [4]. Cellulyticzgmes have a
wide range of applications in industry includingtmiass hydrolysis for the production of biofuels.

It is estimated that approximately 20% of the lidol US dollars of the world’s sale of industriadizymes consists
of cellulases, hemicellulases and pectinases. Simeeproduction of cellulase enzyme is a major esscand
economically viable, much work has been done on pheduction of cellulases from lignocellulosics. €Th
bioconversion of various complex cellulosic wastatenials such as baggase, Corncob saw dust rile ave
been reported [5, 6, 7, 8, 9]. The crystallinityl dignification limit the accessibility and suscidyility of cellulose to
cellulolytic enzymes and other hydrolytic agent®][1Therefore pretreatment of these materials esgary to
increase the rate of hydrolysis of cellulose tonfentable sugars [11].

Pretreatment of cellulose opens up the structuteramoves secondary interaction between glucosm<lznd
make more accessible to cellulase producing migarasms [12]. The application of enzymes in thetilex
industry is becoming increasingly popular becausthe mild conditions of temperature and pH tha eequired
and the capability of enzymes of replacing harspaoic chemicals. Also important is that wastewdtem
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enzymatic treatments is readily biodegradable acdordingly, does not pose any environmental hafe8H At
present, the typical applications of enzymes featiment of cotton can be summarized as desizirgyrisg
bleaching cleanup, bio-finishing, bio-stoning, gannlaundering and dyeing [14, 15, 16, 17]. Enzyo@atocessing
of cotton, like any wet processing system, involveass transfer from the processing liquid mediumos the
surface of the textile substrate.

MATERIALSAND METHODS

Experimental set-up
The digestion process was performed using orbitakar incubator in a glass vessel (220 rpm). HoO&en was
used for drying the sample. Experiments were chwoig at 37°C and pH 5.5 with gentle agitation.

Purified cellulase enzyme was purchased from Si&esearch Laborites Pvt. Ltd., Mumbai, India. Distilwater
was used in all the digestion experiments whenesquired. Specification of enzymes are cellulaseaegure
(0348215) (9012-54-8) extracted frakapergillus niger, activity-22,000 CMC units/gm.

PROCESSDETAILS

Dried Bagasse, rice husk and commercial cotton mahteere collected from varies place at Chennadid. The
materials were cut in uniform size. The enzyme wapared in two different concentrations for thigraction

process. Solution (A) consisted of(0.1 mg) of eneyand the volume was made up to 50ml by addintilelis

water in the 50ml SMF. Solution (B) was preparedaldging (0.2 mg) enzyme in 50 ml distilled wategrams of
dried materials were taken into conical flasks.|5frSolution A was taken and 45ml of distilled eatvas added.
Similarly 5ml of solution (B) was taken into anotfe®nical flask containing 5 gms of sample and 46hdistilled

water was added. 5 ml of 50 m Mol. Sodium citratéfdr were added to maintain, pH 5.5. 5 ml of SolutA was

into each flask and were gently agitated for fewnutes for proper mixing of enzyme solution and thdfer

solution. These conical flasks were kept in orbdtladker incubator at 220(rpm) for eight hours. Ewero hours
5ml of sample was taken and tested for reducingrsiog 8 hours.

The second experiment was done using the sameasplit& B with the difference that the material wemixed
with 10ml of enzyme solutions and incubated ovdrhigd5ml of distilled water were added to the cahiflasks
and agitated in shaker incubator for next 8 hourd analysed for reducing sugar activity at everhatrs.
After eight hours the left over extract was fil@rand taken and centrifuge at 5000 rpm for 15 mmd the
supernatant were stored in 4 degree centigradi tilas analysed for reducing sugars. The pellet gtared and
used for the presence of polysaccharides.

Polysaccharide was assayed using a method destaybgddegraff, 1969 [18].

M ethodology for Assay of Polysaccharidein the pellet

A liquid of 3ml of acetic/nitric reagent was addeda known amount (0.5g or 1gm) of the sample tesatube and
mixed in a vortex mixer and placed in a vortex mixea water bath at 100°C for 30 min, cooled aentéfuged for
15-20 min and the supernatant discarded. Thendhetpvas washed with distilled water.10ml of 67368), was
added and was allowed to stand for 1hrs.1ml of alsmution was diluted to 100ml. To 1ml of thisudédd solution
10ml of Anthrone reagent was added and mixed Wéle tubes were kept in a boiling water bath fornii,
cooled and colour was measured at 620nm usingiowter. The values are given in Tables 1-4. All@h® values
were measured at 620nm.

ASSAY FOR POLYSACCHARIDE IN SUPERNATANTS:
1ml of sample was taken in test tube and 1ml oihe@deagent was added and the appearance of Hiogr ezas a
confirmation of polysaccharides in supernatant amp

Assay for reducing Sugarsin the supernantants

i. 2ml ml of the supernatant solution was takematgmount of Benedict's reagent is added and tiéate boiling
water bath for few minutes. A reddish brown preeitgi was formed indicating the presence of Redusugar in
supernatant.
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ii. 2ml of the supernatant solution was taken, égmaount of Fehling’s reagent is added and heatea boiling
water bath for few minutes. Reddish orange prestipitvas formed indicating presence of reducingrsuga

ii. Iml of sample was taken in test tube and 1fibdine reagent was added to it. The appearanbduefcolour is
confirmation of polysaccharides in supernatant damp

RESULTSAND DISCUSSION

Table 1: At enzyme Conc. 0.1mg/50 ml (of fresh samples)

Fresh Materials) O.D valuep
Husk 0.09
Cotton 0.12
Bagasse 0.10

Table: 2 At Enzyme Conc. 0.1 mg/50 ml. (Incubated at over night samples)

Ovelnight Material: | O.D values
Husk 0.12
Cotton 0.14
Bagasse 0.11

Table: 3 At enzyme Conc. 0.2mg/50 ml. (of fresh samples)

Fresh Materials| O.D valuep
Husk 0.12
Cotton 0.14
Bagasse 0.11

Table: 4 At enzyme Conc. 0.2mg/50 ml. (Incubated over night samples)

Overnight Materials| O.D values
Husk 0.12
Cottor 0.1<
Bagass 0.11

From the above results it was inferred that at lwotiicentrations of enzyme(0.1 and 0.2 mg/50 mi)At® values
for the presence of polysaccharides in the peltendt vary perceptibly. It was also observed thalysaccharides
were present in the supernatants also.

Reducing sugars were present in the supernatahtgtathe concentrations of the enzymes.
CONCLUSION

It was concluded from the above experiments thaiféerent cellulose concentrations and at particydH and
temperature, cellulose was degraded from all theetsamples namely, rice husk, bagasse and cettoch were

taken as samples for cellulose. Further work igrogress to ascertain the quantitative values efdggradation of
cellulose. This knowledge will help in suggestirte tefficacy of the use of enzyme cellulase in digasof

cellulose for different sources as compared todtiher industrial processes that involve chemicalsckellulose
digestion. If the efficacy proves to be better thla@ use of chemicals for the process it can redlaeempact of
pollution caused by the traditional use chemicald prove the importance of using enzymes for dexiand of

cellulose, which is ecofriendly and cheap.
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