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Abstract

The thermal properties of typical five Indica and five Japonica rice varieties were investigated
by Differential Scanning Calorimetry (DSC). There was no significant difference in gelatinization
temperature between Indica and Japonica varieties, but the average enthalpy of gelatinization
was larger in Indica types than that in Japonica. However, the enthalpy of melting of amylose
-lipid complex was larger in Japonica types than that in Indica types. The DSC thermogram of
hydrolyzed rice residue included a smaller peak of gelatinization with narrow range of tempera-
ture. Retrogradation of gelatinized rice kernel was also determined with DSC theremograms. The
endothermic peak areas clearly increased with increasing storage time at 4C so that the area
could be used as a measure of the relative degree of retrogradation. The results indicated that
Samgang variety(Indica) retrograded more rapidly than Chuncheong variety(Japonica).
Key words: rice starch, differential scanning calorimetry (DSC), amylose-lipid complex, gelatin-
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Fig. 1. DSC thermograms of rice starch and rice flour
with water to starch ratio of 1.0. Heating rate, 10°C,~
min; Weight of samplelmg}; rice starch, 9.1; rice flour, 8.
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Fig. 2. DSC thermograms of rice starch ot ditferent
water to starchlw,”s) ratio. Heating rate, 10°C,/min;
Weight of starchimg); 9.1 for w,/s=0.1, 9.3 for w,/'s=
0.75.
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Toble 2. DSC characteristics of rice flours with water to starch ratio of 1,/1
Peak 1 peak 2
i E 2 2
Type Variety To T Te* AH, To Te AH,
Samgang 69 80 93 0.61 102 123 0.31
Suweon 332 69 81 92 0.72 102 122 0.32
indica Taebaeg 67 80 380 0.84 101 121 0.29
Iri 362 68 79 91 1.07 101 122 0.29
Pungsan 68 78 89 0.95 102 122 0.25
Average 68.2 79.6 N 0.84 102 122 0.29
Chucheong 69 79 91 0.96 102 122 0.35
Suweon 330 69 79 89 0.70 101 122 0.35
Japonica Nagdong 69 77 89 0.47 100 122 0.31
iri 367 68 8 89 0.54 102 121 0.32
Sangpung 66 77 87 0.65 100 121 0.35
Average 68.2 18 83 0.66 101 122 0.34
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Fig. 3. DSC thermograms of rice flours at @ heating rate
of 10°C/'min and w.s of 1.0. Weight of flour from top
to bottom(mg); 8.91, 9.03, 8.19, 7.89, 9.65, 7.39, 7.95, 8.
93, 8.48, 9.05.
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Fig. 4. DSC thermograms of rice flour and hydrolyzed
rice residue at w,s of 1.0. Heating rate, 10°C_/min.
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Fig. 5. DSC thermograms of rice flour(Samgang variety!
on reheating after being stored at 4°C. Numbers desig-
nate the storage day. Heating rate, 10°C_“min; w,/s=
1.0.
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Fig. 6. Relative refrogradation degree of cooked rice
flour as a function of storage time (measured by DSCI.
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Fig. 7. Relative retrogradation degree of cooked rice
flour as a function of storage time Imeasured by dia-
stase method).
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