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Abstract

The product specificity of Bacillus a-amylase on raw rice starch has been studied

by using HPLC and scanning electron microscopy (SEM). Analysis of starch deg-
radation products digested by a-amylase showed considerable differences between

raw and gelatinized rice. The hydrolysis of raw rice starch resulted in formation

of more glucose and maltose than those of gelatinized starch.

SEM revealed characteristic enzyme degradation patterns.

Hollow curvatures

were observed in gelatinized starch, indicating the substrate is hydrolyzed in the

interior of the starch chain by Bacillus a-amylase. In contrast, raw starch were

hydrolyzed from the end of the substrate, resulting in pinholes over the surface

of the starch granules.
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Fig. 2. z-Amylase digestion of raw rice flour
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enzyme concentration.
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Fig. 3. Glucoamylase digestion of raw rice
flour as a function of time at various
enzyme concentration.
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Fig. 4. Reducing sugar production from rice
gtarch by starch degrading enzymes.
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Fig. 5. Glucose production from rice starch
by starch degrading enzyme.
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Fig. 6. HPLC chromatogram of rice starch hydrolysate by the reaction of starch

degrading enzymes.
(A) raw starch-tglucoamylase
(C) raw starch4-a-amylase
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Fig. 7. Changes of sugar concentration during
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Fig. 8. Changes of sugar concentration during
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Table 1. Digestion of rice starch by the re-
action of glucoamylase (G) and a-
amylase (A) at 30°C for 60hr

Eniy}fgé ‘ Glucoser Ejg;rcing
concentration(%) (mg/mli) (mg/mi)
Raw G0.250 83.2 83.1
starch G0.500 9.0  92.3
G1.000 99.1 97.4
A0.125 47.0 64.4
A0.250 49.8 67.6
A0.500 51.5 71.0
A0. 254 G0.50 154.0 158. 4
G0.500 152.0 153.0
Gelati- A0.250 13.4 68.5
nized
starch  A0.25+G0.50 159.9 163.5
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Fig. 9. Scanning electron photomicrographs
of rice starch
(A) raw starch
(B) degraded by a-amylase



*— 253 —

&

Fig. 10. Scanning electron photomicrographs
of gelatinized rice starch.
(A) gelatinized starch
(B) degraded by «-amylase
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