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Abstract: Fungal-a-amylase which is a starch-hydrolysis enzyme was immobilized in the calcium

alginate gel at room temperature. The activities of native and immobilized enzyme were measured

with spectrometer by means of blue value method determining residual starch. The optimum pH and

temperature of fixed enzyme were 4 and 45°C, respectively. The best permeability of substrate was
shown at 3% (w/v) of the gel concentration. From the Lineweaver-Burk plot, Michaelis constants of
native and immobilized enzyme were estimated by measuring the initial velocity. Reaction with im-

mobilized enzyme gels were performed in batch, plug flow, and stirred flow reactor. The conversion
of the substrate was higher in the stirred reactor than in plug flow reactor at the same reaction condi-
tions. This result was attributable to the fact that the stagnant layer on the gel surface inhibited the

diffusion of substrate.
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Fig. 1. Apparatus for measurement of enzyme
activity.
(A) Plug flow reactor
(B) Stirred flow reactor
1. Starch solution 2. Enzyme gel
3. Reservoir 4. Incubator

5. Pump 6. pH solution

Conversion

Fig. 2. The effect of pH on the conversion of
substrate in batch system for 20 min, at
37C, by 2% gel.
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Fig. 3. The effect of gel density on the conver-

sion of substrate in batch system for 20
min, at 37C, in pH 4.
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Fig. 4. The effect of reaction temperature on the
conversion of substrate in batch system
for 20min, in pH 4, by 3% gel.
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Fig. 5. The effect of the used enzyme content on
the conversion of substrate in batch
tem for 10min, at 45C, in pH 4, by 3%
gel.
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Fig. 7. The effect of concentration of substrate
on the conversion of starch in plug flow

system as a function of flow rate at 45C

in pH 4.
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Fig. 8. The effect of concentration of substrate
on the conversion of starch in stirred flow
system as a function of flow rate at 45C,
in pH 4.
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Table 1. Values of Apparent Michaelis Constant
and Maximum Velocity as a Function of

Flow Rate
Flow type PFR SFR
Kinetic constant Ka Va Ka Va
Flow rate(ml/hr)
53 0.26 22,27 0.03 55.3
35 0.32 25.48 0.027 48.1
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Fig. 9. The effect of flow type on the conversion
of starch as a function of flow rate at
45T, in pH 4.
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