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ABSTRACT

It's a study about the production of cellulose aneyfrom vegetable waste using Trichoderma atrowjrilrough
solid state fermentation process. The cellulosgrmezproduction was studied, by optimising the ptgisparameters such
as incubation time, temperature and pH. By optitiopaof these three parameters, the maximum aietsvidf cellulose
produces by Trichoderma atroviride were observeéer &.5 days of incubation atp of 5.50 and 32.5°C temperature.
The high activity of cellulase produced by the fusdiad high activity, which inturn proves its pdigihfor commercial

scale production and thereby having various intalsipplications.
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INTRODUCTION

The attention on cellulose has increased to meetfuture demand for fuel as it is a renewable nesou
The primary cell wall of plant biomass is cellulpgéiich is a polymer of-1, 4 linked glucose units. This is an abundantly
available waste from agriculture and is a rich oarbource that is renewable. The big challengeffiaymatic hydrolysis
is due to its crystalline structure and insolubstune. Enzyme celluloses which is a multi complexcured, degrade
cellulose. Cellulase, that belongs to the classnafyme plays an important role in natural biodegtiad. Priority of these
in industry is due to its major role, in the protoie of fermentable sugars and ethanol, organidsaaind chemicals.
The further claims of cellulose are in the bio-#gn bio-polishing and paper recycling. This canused as animal feed
additives, due to its efficiency in refining thetritional quality and digestibility for the animalBaper industry uses it for
de-inking purposes and textile industry, to enhgmale drainage. Cellulase has its importance irdfeciences for food
processing, drying of beans in coffee and someradpplication. Certain processes in food industke lextraction,

clarification and stabilization of fruit juices andgetables requires cellulase enzyme.

Production of cellulase from fungi is highly usefal the enzyme production when compared to itsipction
from other microorganisms. Fungis likeichoderma sp., Aspergillus sp. and Penicillium sp. belong to the class of most
generally used fungi for cellulase production. ldgellulose degrading fungi, particularfyichoderma sp. is the most
commonly and widely used fungi to produce celluloSbe growth parameters and extracellular enzynwalymtion
circumstances will vary among the individual iselatFermentation conditions that critically affdet yield and those that
play vital role are incubation period, carbon seyttemperature, pH etc. In this comparative stinlget parameters such

as temperature, pH, time period were analysed usimg different methods like statistical analysis endn data is
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represented on the basis of average of three atpti@nd response surface method where data ésegped based.

METHODOLOGY

Cellulase Production

A250 ml Erlenmeyer flasks containing mandel and eveledia is used to produce the cellulase by stttk
fermentation. This is supplemented with 5 g of velgle waste which act like a substrate. Autoclare2D min at 121°C
is then carried out. After cooling for a period ®fays, each flask are inoculated with 2 ml of $pere suspension of
Trichoderma atroviride. Crude enzyme has to be extracted from fermenibdtiate by adding of 0.05 M citrate buffer.
This is then mixed for 1 hr at 180 rpm in an orb#taaker. Filtration need to be done in which almudoth is used and
it's squeezed to get the enzyme out. Centrifugatibthe extract at 10,000 rpm for 10 min is dond #me supernatant

collected to determine the activity of enzyme.
Statistical Analysis

Data was presented as the average of three regdiCBBE) obtained from their independent experiment
Response Surface Method

Here parameters like temperature, time and pHedrfdhowing range was analysed.

Parameter Range
Temperature 20-4%C
Incubation Time 2-9 days
pH 2.0-9.0

RESULT AND DISCUSSIONS
Optimization by Statistical Analysis: Production of cellulase enzyme is affected by tleameters like
temperature, pH, incubation time and they havegaifitant impact on the enzyme activity. Based tatistical analysis

the following parameters were optimised:

Parameter Range
Temperature

Time 5 days
pH 6

Optimization by Response Surface MethodBased on response surface method, the same paramptdysed

in the previous study was optimised.

Effect of Ph: pH is a physical parameter that plays an importate by inducing morphological changes in
microbes and in enzyme secretidnichoderma atroviridewas allowed growing in the media of different pkigang from
2.0 to 9.0 and least enzyme activity was observeébealowest and highest pH, whereas maximum agtivas observed
for a pH of 5.50

Effect of Temperature: Temperature is another physical factor that imptetscellulase production. Even slight
changes in temperature can affect enzyme produclioa optimised temperature for maximum cellulas®pction was

studied as 32.5°C. Temperature ranging from 20-484€ selected for optimisation.

Effect of Incubation Time: Incubation time have a major influence on the pobdiormation. Enzyme
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production is directly correlated the incubation time. In this the time course requifed the production of cellulase
enzyme is examinednd fermentation for a pericwill be carried out for duratioonf 2 to 9 days. It was observed that

incubation period of 5.5 days give the maximumdi@hd highest enzyme activi
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CONCLUSIONS

The cost-effectivgroduction of cellulases using vegetable wasteubstsaterequire: cost effective technologies.
Multiple factors like incubation time, pH, tempara and etcaffect the cellulaseAmong this only the prime physic
factors that affect théermentation proce were studied andptimised. There are several other factors likesgmee o
carbon, nitrogen and detergent sources which a¢sml o be optimise This was awork on the fungiTrichoderma
atroviridethat resulted in the production cellulase under recommended condigsicandfurther study on this will be

convenient for its production in industrial levalaell as in industrial applicatic
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