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Abstract—The immobilization of cellulase was studied to stabilize the enzyme and thus increase the efficien-
cy of the hydrolysis of cellulose. The cellulase induced from the fungus Trichoderma reeser QM 9414, was
immobilized on Ca-alginate bead. The experiments were performed in order to find the optimum conditions
for immobilization and understand the properties of immobilized enzyme systems. Experimental results show-
ed that optimal concentrations of Na-alginate and CaCl, providing the highest activity of immobilized enzyme
systems, were 3%(w/v) and 0.4 M, respectively. The gel strength of the immobilized bead was increased
in proportion to the concentration of Na-alginate but independent of the concentration of CaCl,. The activity
of the immobilized enzyme system was enhanced three folds compared to free enzyme system. Also, the
productivities of reducing sugar and glucose were increased three folds by the addition of immobilized B-
glucosidase in comparison with free fB-glucosidase system.
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Fig. 1. Experimental set-up used for evaluation of the im-
mobilized enzyme.

1. D.C. motor 9. Water out

2. Rubber stopper 10. Sampling tap

3. Impeller 11. Sampling cock
4. Thermostat 12. Peristaltic pump
5. Water jacket 13. Reactant in

6. Water bath 14. Product out

7. Thermometer 15. Cover

8. Water in
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Fig. 2. Effect of Na-alginate concentration on the activity
of immobilized enzyme; Reaction time is 30 min
for each run.
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Fig. 3. Effect of CaCl, concentration on the activity of
immobilized enzyme; Reaction time is 30 min for
each run.
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Fig. 4. Effect of Na-alginate concentration on the gel stre-
ngth of immobilized gel bead.
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Fig. 5. Effect of CaCl, concentration on the gel strength
of immobilized gel bead.
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Fig. 6. The half-life of immobilized enzyme in Ca-alginate
gel bead.
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Fig. 7. The activities of immobilized and free enzyme.
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Fig. 8. Effect of the addition of B-glucosidase on the hy-
drolysis of cellulose(in reducing sugar).
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Fig. 9. Effect of the addition of B-glucosidase on the hy-
drolysis of cellulose(in glucose).
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Fig. 10. Effect of the immobilization of B-glucosidase on
the hydrolysis of cellulose(in reducing sugar).
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Fig. 11. Effect of the immobilization of f-glucosidase on
the hydrelysis of cellulose(in glucose).
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