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Effects of Moisture Content on Recrystallization of Rice Starch Gels

Moo-Yeol Baik, Kwang-Joong Kim, Ki-Cheol Cheon, Yeon-Chul Ha and Wang-Soo Kim
Agency for Defense Development

Abstract

Effects of moisture content on the gelatinization and recrystallization of non-waxy and waxy rice starch gels
were investigated by differential scanning calorimetry (DSC). The recrystallization rates of the starch gels con-
taining various moisture contents (40~70%) were analyzed by Avrami equation. The waxy rice starch bad
higher gelatinization temperature and enthalpy than non-waxy one. The highest degrees of recrystallization in
both rice starch gels stored at 4°C were shown at 40%, and recrystallizations above 80% moisture content
were not found. The degree of recrystallization of waxy one was higher than that of non-waxy one in the
range of 40 to 60% moisture content. The Avrami exponents (n) of both rice starch gels were near to 1.0 and
the time constant (1/k) was increased with increasing moisture content in the range of 40 to 70% moisture
content. The recrystallization rate of waxy rice starch gel was slower than that of non-waxy onc. The re-
crystallization of rice starch gels could be explained by the change of ice melting enthalpy during storage.
The Wg's, represented the maximum practical amount of plasticizing water, were about 29.9% and 28.2% for

non-waxy and waxy rice starch gels, respectively.

Key words: rice starch gels, degree of recrystallization, moisture content, Avrami equation, differeatial scan-
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Table 1. Differential scanning calorimetry characteristics of rice starch-water systems during gelatinization

Moisture Melting temperature (°C) .
Starch AT (°C AH, (J/g)®
content (%) TV T, T. 0 g)
Non-waxy 40 53.7 95.6 105.1 513 9.2
(Dongjinbyeo) 50 529 67.4 89.9 40.0 7.3
60 50.8 61.3 80.3 29.5 53
70 50.6 62.7 76.9 26.3 37
80 48.4 59.6 74.2 25.8 1.9
90 48.0 60.2 74.3 26.3 1.4
Waxy 40 62.5 91.9 102.8 40.3 10.7
(Sinsunbyeo) 50 59.3 84.3 95.1 35.8 9.6
60 54.8 70.3 85.3 30.5 6.7
70 52.1 71.7 79.9 27.8 47
80 50.6 62.3 76.0 254 25
90 50.5 62.6 76.4 259 1.7

OT,: Onset temperature.

T,: Peak temperature.

’T Completion temperature.
4’AH Crystal melting enthalpy.
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Fig. 2. Effect of moisture content on the degree of re-
crystallization for rice starch gels. ®@—@®: non-waxy
rice starch gel, l—M: waxy rice starch gel.
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non-waxy (A) and waxy (B) rice starch gels with various
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Table 2. Avrami exponents (n) and time constants (1/k,
days) of rice starch gels with different moisture con-
tents stored at 4°C

Moisture content (%)

Starch 40 50 60 70

n 1k an Yk n 1/k n 1/k

Non-waxy” 1.00 1.377 1.06 1.611 1.09 2.865 1.07 6.329
Waxy” 1.04 1.340 1.08 2.304 1.07 3.188 1.07 13.699

"Non-waxy: Isolated from Dongjinbyeo.
Waxy Isolated from Sinsunbyeo.
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Fig. 7. Plot of ice melting enthalpy as a function of
moisture content for rice starch-water systems. ®—@:
non-waxy rice starch, l—®: waxy rice starch.
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