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Effects of Sugars on the Retrogradation of Rice Flour Gels
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Abstract

To investigate effects of sugars on the retrogradation of rice flour gels, sucrose and isomaltooligosaccharide (1,
2, and 5%, w/w on the flour basis) were added to 50% Dongjinbyeo rice flour gels and stored at different

temperature (20°C

, 4°C) for 1, 3 and 6 days. Changes on the degree of retrogradation (DR) of these rice flour

gels were measured by o-amylase-iodine method, DSC and X-ray diffractometry. DRs of rice flour gels in-
creased over storage and showed a rapid increase up to 3 days and then decreased thereafter. DRs of rice
flour gels with sucrose or oligosaccharide also increased rapidly until 3 day storage but these values were low-
er than those of rice flour gels without sugar. DRs of rice flour gels with oligosaccharide were lower than
those of gels with sucrose. Changes in enthalpy of rice flour gels measured by DSC showed the same ten-
dency with those in DRs of rice flour gels by o-amylase-iodine method, but varied with sugar levels.
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Fig. 1. Changes in degree of the retrogradation of rice
flour from stored gels with different sucrose levels at
20°C and 4°C O—O, control; A—a, 1%:; B—0, 2%;
o—®, 5%
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Fig. 2. Changes in degree of the retrogradation of rice
flour from stored gels with different oligosacch-
aride levels at 20°C and 4°C O—O, control; A—aA, 1%;
—N, 2% —®, 5%
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Table 1. DSC characteristics of rice flour from 3 day stored gels with different sucrose levels

Storage temp. ("C) Sugarcontent (%) To" (°C) Tp,? (°C) Tp,” (°C) Tc” (°C) AH” (cal/g)
0 39.24 42.36 53.30 60.14 0.87
20 1 46.74 52.14 59.60 61.97 0.57
2 47.23 52.00 61.22 67.05 0.54
5 39.25 48.11 58.18 61.48 0.54
0 38.18 45.30 50.32 57.83 0.99
4 1 46.53 52.83 60.16 62.91 0.60
2 44,95 50.99 59.27 62.04 0.66
5 34.14 48.19 62.10 63.63 0.63

"Onset temperature, Jfirst peak temperature, “second peak temperature, “conclusion temperature, “enthalpy of endotherm

Table 2. DSC characteristics of rice flour from 3 day stored gels with different oligosaccharide levels

Storage temp. (°C) Sugar content (%) To" (°C) Tp,® (°C) Tp.” ('C) Tc” (°C) AH” (cal/g)
0 39.24 42.36 53.30 60.14 0.87
20 1 40.05 49.51 59.91 62.71 0.52
2 46.04 48.87 67.27 68.48 0.39
5 47.02 52.00 55.25 61.89 0.18
0 38.18 45.30 50.32 57.83 0.99
4 1 48.75 56.22 62.00 73.07 0.54
2 46.36 48.03 56.18 65.97 0.53
5 47.46 49.63 65.17 66.26 0.36

"Onset temperature, “first peak temperature,

Ysecond peak temperature,

“conclusion temperature, “enthalpy of endotherm
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Fig. 4. Degree of retrogradation of rice flour from 3-day
stored gels with different sugar levels by DSC @—@,
4'C; A—A, 20°C
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Fig. 5. X-ray diffraction patterns of rice flour from 3-
day stored gels with different sugar levels A, 5%; B,
2%; C, 1%; D, 0%; E, Gelatinized; F, Native
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