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Optimum Conditions of Cellulose-Hydrolysis Reaction with Mixed Enzymes

of Cellulase and B -Glucosidase
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Optimum conditions of the cellulose-hydrolysis reaction with mixed enzymesl(cellulase extracted from Penicellium funiculosum mixed
with B -glucosidase extracted from Almond) were investigated to increase the production of glucose from cellulose. Experimental
results showed that optimum conditions for pH, activity ratio of B-glucosidase to cellulase, concentration of mixed enzymes,
concentration of cellulose as a substrate, and temperature range were 4.2, 0.4, 0.8 U/mL, 40 g/L, and 37+3 C, respectively. In
these conditions, quantities of glucose productions by using mixed enzymes were larger than those by using celiulase at optimum

conditions.
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Table 1. Activities and glucose concentrations with cellulases at
pH 438, 37C.

Cellulase | Activity(U/mg)” | Glucose concentration(g/L)”
TRC 2.941 4879%107°
PFC 6.035 8.319%x107

@ Experimental conditions: cellobiose conc.=0.375 g/L, enzyme
conc.=0.008 g/L, reaction time=5 min.

» Experimental conditions: cellulose conc.=0.735 g/L, enzyme
conc.=0.0375 g/L, reaction time=5 min.
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Figure 1. Variations of relative activities of cellulase and B-
glucosidase with pH at 377C.

Cellulase: enzyme conc.=0.0075 g/L and substrate(cellobiose)
conc.=0.375g/L.

8 -Glucosidase: enzyme conc.=0.00125 g/L and substrate(p-
nitrophenyl 8 -p-glucopyranoside) conc.=0.765 g/L.
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Figure 2. Effects of pH on glucose concentrations with various
activity ratios of A-glucosidase(B) to cellulase(C) and reaction
times at 37C.
Experimental conditions: cellulase conc.=0.2 U/mL and cellulose
conc.=10 g/L.
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Figure 3. Effects of activity ratios of #-glucosidase to cel-
julase on glucose concentrations with various reaction times
at pH 42, 37C.

Experimental conditions: cellulase conc.=0.2 U/mL and cellulose
conc.=10 g/L.
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Figure 4. Effects of total activities of mixed enzymes on
glucose concentrations with various reaction times at pH
42, 37TC.

Experimental conditions: cellulose conc.=10 g/I. and activity
ratio of 8 -glucosidase to cellulase=0.4.
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Figure 5. Effects of cellulose concentrations on glucose con-
centrations with various reaction times at pH 4.2, 37C.
Experimental conditions: cellulase conc.=0.125 U/mL and
8 -glucosidase conc.=0.05 U/mL.
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8 -glucosidase conc.=0.05 U/mL.
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Figure 8. Variations of activities of mixed enzymes with
reaction times and temperatures at pH 4.2.

Experimental conditions: cellulase conc.=0.0026 g/L and
p-nitrophenyl £ -p-glucopyranoside conc.=0.755 g/L.
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