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Note 

Tke role of water in the hydrolysis of cellulose under water-limiting con- 
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The growth of mildew on jute and consequent damage is a serious problem’ -4, 
causing’stains, loss in strength, a musty odour, and sometimes, bad hygiene. Humidity 
is necessary for the growth of mildew. Various antiseptics have been used to prevent 
growth of miidew6, but such use may be objectionable, especially in food-packing 
bags. Moreover, the effect of some antiseptics may not be permanent’. Studies in 
our laboratory have indicated that dryin, = of jute packs below 15 o/Q moisture is 
necessary to prevent fungal attack’, suggestins that the action of cellulolytic enzymes 
is restricted by the non-availability of water. A study of the action of cellulase under 
water-limiting conditions should thus have close bearing on the mildew problem. 
This note examines the action of a pure cellulase [endo-(1 +4)-/?-D-ghrcanase] on its 
substrate under various levels of humidity. 

RESULTS 

Action of the dry enzyme on dry stibstrate after incubation at various relative 
Jncmidities. - Dishes containing mixtures of dry cellulose (20 mg) and dry cellulase 
(2 mg) were incubated in chambers at different relative humidities (r-h.) for 8, 16, 
and 32 h. After the reactions, reducing sugars produced by hydrolysis of the cellulose 
were assayed and the reaction rates, expressed as absorbance at 520 nm per mg of 
protein, were plotted against time (Fig. 1). At 65% r.h., there was no detectable 
activity, even after 32 h. At 70% r-h. cellulase activity was observed only after 16 h; 
no measurable activity was seen after 8 h. At 75 0/0 r-h., hydrolysis began at the outset 
of the experiment and its rate was proportional to the time. This proportionality of 
rate with time was seen only up to 85 % r-h. A diminished rate of hydrolysis observed 
at high r-h. values and at longer times of incubation may arise through in situ in- 
hibition of the enzyme by the product. At 100% r-h., the rate became so high that it 
could not be compared on the same scale with rates observed at lower r.h. values. 

Moisture-adsorption isotherms of cellulase and cellulose powder and their rela- 
tion to the activity of the enzyme. - Dry cellulose powder (100 mg) and dry enzyme 
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Determination of rates of hydrolysis. - Dry cellulose (20 mg) and dry cell&se 
powder (2 mg) were mixed in a cycle-mixer. The mixtures were then incubated at 
different r.h. values at 40” for various periods. At the end of each reaction, ice-cold 
water (5 mL) was added to each mixture and it was rapidly filtered. Aliquots (1 mL) 
of the fiItrates were assayed by the Nelson-Somo,& reagent14. The rate of hydrolysis 
is expressed as colour developed (A s2,-,) per mg of enzyme protein per h of incubation_ 
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