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5 -1  SIIMEIEZ 

Mast cL:11u1,)sic substances contain an appreciable amounts 

of cellulose an0 hemicellulose which on enzymatic hydro-

lysis yield simple sugars which could be emverted to a 

variety of useful products such as food, feed and chemicals. 

Blgasso n complex cellulosic waste residue was chosen as 

a model substrate for determining the mechanism of its 

hyfi2nlysis by the cellulase enzymes because of its abundant 

availability and being an energy crop. Since cellulases 

prQduced by T.viride (one of the most potent producers of 

etAlulase enzyme) was not effective in hydrolyzing bagasse, 

a mixed enzyme derived from cellulases of T.viride and 

a.n.,211, was prepared. It was found that the mixed enzyme 

prepared from the culture filtrates of these two fungi on 

the basis of the same protein level in 1:1 proportion was 

most effective in solubilizing bagasse. The effectiveness 

of the mixed enzyme was found to be due to the presence of 

a LlefinitQ combination of all the components taking part 

in the cullulolytic process. 

The specific adsrption of cellulase components was found 

to be maximum at 50°C and pH 4.8, the conditions optimum 

for bagasse hydrolysis, suggesting a relatively higher 

adsorption of the active cellulase components compared to 



the non-active proteins be,7ause of their higher affinity 

with thu substrate. 

Repeated adsortion of the celiulse enzymes on fresh 

bagasse (Ind the repeated washing of the adsorbed enzyme 

substrate complex revealed that there exist an equilibrium 

distribution of activities in the liquid and the solid 

phases. The (Ids.)rption of cellulase components on bagasse, 

therefore, followed the Freundlich adsorption isotherm, 

= KY, in which the value of exponent, n, was unity. 

Continuous adsorption and desorption studies revealed 

that it was possible: to desorb the cellulase components 

in a manner that the: ratios of activities in desorbed 

phrisu nre the same as that on the adsorbed phase. 

Since the adsorption of cellulase components on cellulosic 

maturi7l1s is a pro-requisite stop for their hydrolysis, 

simultaneous adsorption of exo-glucanase, endoglucanase 

and xy1.11nase on hydrolyzable cellulosics corroborates 

the mechanism of synergistic enzyme action postulated by 

W),JO, Puttersson and Eriksson (16, 17, 76). Preferential 

adstion of endoglucanase compared to that of exoglu-

conose suggests that these are the enzymes which go in 

first and cause disorganization in the cellulosic chains. 

since the interactions of the cellulase components present 



in the mixed enzyme have not been identified in the studies 

mentioned above, the four major enzyme components viz, 

exoglucanase, endoglucanase, xylanase and -glucosidase were 

purified using solvent purification, gel filtration and 

ion-exchange chromatographic procedures. The extent of 

adsorption of the cellulase components on bagasse was 

observed to be comparatively less when these purified com-

ponents were present in mixture compared to their individual 

•3dsorption. It tuggests that the bagasse surface contains 

somu common sites on which atleast a part of these com-

ponents could bo adsorbed. The low activation energy values 

9f the individual components indicate the physical nature 

oi adsorption phenomenon. 

Xylanaso pretreatment has been shown to create more avail-

able cellulosic surface because of the higher hydrolysis 

rat's observed with xylanase pretreated bagasse by exo- and 

ondoglucan,lsos. The xylanase action was, however, most 

effective when present in combination with the endo-and 

exe-glucanasos suggesting that all the three components 

act synergistically for solubilization of bagasse. The 

production of glucose by the hydrolysis of.P-glucosidase 

free enzyme solution suggest the presence of some additional 

route for its appearance in the hydrolysis products other 

than that offi-glucosidase.. 
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