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Fig. 1. Degree of retrogradation of SE1170 added rice strach gels dur-
ing storage of 20°C. B—M, 0%; A—A, 0.1%; @—@, 0.3%; ¥V—V,
0.5%.
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Fig. 2. Degree of retrogradation of oligosaccharide added rice starch
gels during storage at 20°C. B—M, 0%; A—A, 0.1%; ©—@, 0.3%;
v—V, 0.5%.
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Fig. 3. Degree of retrogradation of alum aded rice strach gels during
storage of 20°C. B—M, 0%; A—A, 0.1%; €—®, 0.3%; ¥—V, 0.5%.
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Fig. 4. X-ray diffractograms of 3 day stored rice starch gels with
0.5% SE1170, oligosaccharide and alum. A, alum; B, oligosaccharide;
C, SE1170; D, no addition.

Table 1. DSC thermogram data of rice starch gels stored at 20°C for
3 days

. Crystalline melting endotherm
Additives

To (°C) Tp (°C) Te (°C)  AH (J/g)
No additive 40.6 53.9 57.7 1.1
Oligosaccharide 41.6 49.1 58.5 14
SE1170 39.7 55.1 59.7 11
Alum 425 51.8 61.6 14
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Fig. b. Effects of additive concentration on the degree of re-
trogradation of rice starch gels with SE1170, oligosaccharide and
alum, M—M, 72 hr; A—A, 16 hr; —®, 8 hr; —, SE1170; -, oli-
gosaccharide, -+, alum.
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Retrogradation of Rice Starch Gels by Additives

Ji-Young Song, Jeong-Ok Kim, Mal-Shick Shin*, Sung-Kon Kim' and Kwang-Joong Kim’ (Dept. of Food and
Nutrition, Chonnam National University, Kwangju 500-757, Korea; 'Dept. of Food and Nutrition, Dankook
University; *Agency for Defense Development)

Abstract : The effects of different types of additives(sucrose fatty acid ester(SE), oligosaccharide and alum)
on 40% nonwaxy rice starch gels stored at 20+1°C were investigated by o-amylase-iodine method, X-ray dif -
fractometry and differential scanning calorimetry. The addition of SE retarded the retrogradation of gels
throughout storage period and the antistaling effect of SE was increased with increasing concentration.
Oligosaccharide(0.1%) inhibited the retrogradation, but oligosaccharide(0.1% or 0.5%) retarded the re-
trograda- tion at early stage of storage, and stimulated the retrogradation after 3 days. Alum of 0.1%
level retarded the retrogradation, but 0.3% level activated the retrogradation after 24 hours and 0.5% level
did after 12 hours. The effect of additives on the retrogradation of rice starch gels showed the different ten-
dencies at the level of additives. On 0.1% level, the effect of those was similar but on 0.5%, the degree of re-
tardation increased in order of oligosaccharide, SE1170, alum, no addition for up to 2 days of storage and SE
1170, no addition, oligosaccharide, alum for 3 days of storage.

Key words : rice starch gel, retrogradation, sucrose fatty acid ester, oligosaccharide, alum
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