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Abstract

The relationship between the molecular structure of acid-hydrolyzed rice starch and the retrogradation rate of
starch gel was investigated. The molecular structure of starch was modified by acid hydrolysis with 1 N HCI at
35°C. The molecular weight of starch decreased as acid hydrolysis time was increased. At the early stage of hy-
drolysis up to 3 hr, the branching point of amylopectin was degraded and thereafter both a-1.4 and o-1.6 link-
ages were hydrolyzed. The starch gel (50%) stored at 20°C revealed that the rapid retrogradation occurred dur-
ing 4 hr of sterage which was more pronounced as the hydrolysis time increased. The degree of retrogradation
of starch gels after 4 hr storage showed a linear relationship with the vield of hydrolyzate. These results sug-
gested that the retrogradation of starch gel was accelerated by degradation of o-1.6 linkages with acid.
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Fig. 1. Yield of hydrolyzate of rice starch with 1 N
HCI at 35°C.
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Fig. 2. Iodine reaction of acid(l N HCl-hydrelyzed
rice starch.
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Fig. 3. Maximum wavelength for iodine reaction of a-
cid-hydrolyzed rice starch.
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Fig. 4. Molecular weight distribution of acid-hy-
drolyzed rice starch. a: Dextran (M.W. 5X [0°~40X 10°),
b: Dextran T-500 (M.W. 50X 10%), ¢: Dextran T-40 (M.W.
4% 10", d: Dextran T-10 (M.W. 1X 10"), e: Glucose.
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Fig. 5. Elution profiles of starch-iodine complex on
Sepharose CL-2B of acid-hydrolyzed rice starch.
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Fig. 6. Elution profile on Sephadex G-50 of rice starch
debranched by isoamylase.
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Table 1. Carbohydrate proportion(%) of fractions in
gel chromatography of acid (1 N HCl)-hydrolyzed rice
starch debranched by isoamylase

Acid hydrolysis

time () F1 F2 F3 F3/F2

0 15.4 15.7 68.9 4.39

0.5 15.6 15.7 68.7 437

1 15.5 15.7 68.8 438

3 15.6 15.9 68.5 4.31

6 15.1 16.1 68.8 4.28

12 14.2 16.0 69.8 4.36

24 13.3 16.1 70.6 4.39

72 11.5 16.1 724 4.50
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Fig. 7. Effect of acid-hydrolysis time on the degree of
retrogradation of rice starch gels stored at 20°C.
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