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Abstract

The relationships between the textural properties of cooked rice and hot water-solubles of rice
or rice flour were studied. The amounts of solubles or soluble amylose among japonica varieties were
similar, but those among Tongil type varieties were different. At the same heating conditions, japonica
varieties showed higher contents of solubles as well as soluble amylose than Tongil varieties. The
solubles and soluble amylose from rice or rice flour showed a negative correlation with hardness
but a positive correlation with adhesivess of rice cooked with optimum water.
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Table 1. Proximate composition and physicochemical properties of milled rice

Protein N
Milled rice (Nx595  Lat  Ash
(%) (%)
(%)
Japonica type
Tongjinbyeo 7.0 0.92 0.37
Chucheongbyeo 6.8 1.10 0.31
Tamjinbyeo 7.2 0.99 0.34
Tongil type
Samgangbyeo 7.8 0.90 0.35
Namyoungbyeo 8.2 0.85 0.31
Yongjubyeo 9.0 0.88 0.37

Amylose Onev kerne] Hardness Water uptaok ¢

) weight (kg) rate .at 3'OC
i (mg) (min " %)

21.0 20.8 6.1 0.033
20.8 18.8 59 0.039
20.4 20.8 6.0 0.037
19.6 17.2 6.4 0.047
185 16.7 6.2 0.046
19.5 18.6 6.2 0.048

Table 2. Changes in solubles during heating of rice

Heating time at 100C (min)*

10 20 30
Solubles A/S" Solubles A/S Solubles A/S
(%) (%) (%)

Japonica type

Tongjinbyeo 095 8.3 300 720 936 495
Chucheongbyeo 0.90 833 324 750 986 496
Tamjinbyeo 1.00 830 360 766 998 467
Tongil type

Samgangbyeo  0.85 835 2.68 746 795 448
Namyoungbyeo 0.75 847 188 638 6.16 437
Yongjubyeo 070 842 200 o645 6.00 442

“Rice i excessive water was heated with an electric coo-
ker. The time to reach at boiling temperature of water
was approximately 5 min.

PRatio of soluble amylose(A) to solubles(S). The solubles
was expressed as total carbohydrate.
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Table 3. Changes in solubles during heating of rice flour

Heating time at 98C (min)

2 4 6 8
Solubles A/SP Solubles A/S Solubles A/S Solubles A/S
(%) (%) (%) (%)
Japonica type
Tongjinbyeo 8.6 873 13.6 87.5 15.6 85.3 172 82.5
Chucheongbyeo 8.9 87.9 139 87.1 164 84.1 18.1 82.3
Tamjinbyeo 9.2 86.9 15.0 82.7 17.0 81.7 18.0 81.6
Tongil type
Samgangbyeo 8.0 83.7 11.3 83.2 13.9 83.1 15.6 78.8
Namyoungbyeo 7.2 86.1 10.3 85.4 12.8 828 14.8 777
Yongjubyeo 6.7 872 9.6 854 12.0 83.0 14.2 785

“Ratio of soluble amylose(A) to solubles(S). The solubles was expressed as total carbohydrate.
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Fig. 1. Changes in soluble amylose content during
heating of rice at 100°C
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Table 4. Values of the rate constant in leaching of solu-
ble amylose during heating of rice(100°C) and rice
flour(98°C)

Rate constant (min™!)

Rice(A) Rice flour(B) B/A
Japonica type
Tongjinbyeo 0.040 0.063 1.58
Chucheongbyeo 0.040 0.063 1.58
Tamjinbyeo 0.039 0.062 1.59
Tongil type
Samgangbyeo 0.038 0.061 1.61
Namyoungbyeo 0.034 0.060 1.76
Yongjubyeo 0.033 0.060 1.82

“Ratio of soluble amylose to solubles. The solubles was
expressed as total carbohydrate.
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Table 5. Solubles of rice flour heated at 80°C and 98°C
1 hr at 80T (A) 8 min at 98C (B) B/A
Soluble
Solubles amylose  A/S A/TA*  Solubles Soluble A/S A/TA  Solubles Soluble
S) A (%) amylose amylose
(%) (%) (%)
Japonica type
Tongjinbyeo 8.6 79 89.5 36.6 17.2 14.2 82.5 67.5 1.97 1.84
Chucheongbyeo 8.8 7.6 86.4 36.5 18.1 14.9 82.3 715 2.05 1.96
Tamjinbyeo 9.2 7.9 85.9 385 180 14.7 81.6 71.7 1.96 1.86
Tongil type
Samgangbyeo 5.2 42 80.7 214 15.6 112 71.8 57.0 3.00 2.66
Namyoungbyeo 49 4.0 81.6 21.2 14.8 10.6 71.6 56.2 3.02 2.65
Yongjubyeo 4.5 3.8 84.4 195 14.2 10.4 73.2 23.3 3.15 273
aTotal amylose content
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Table 6. Textural properties of cooked rice

Hardness(H)  Adhesiveness
(ke) @w M
Japonica type
Tongjinbyeo 0.68 0.39 0.57
Chucheongbyeo 0.66 041 0.62
Tamjinbyeo 0.69 0.37 0.53
Tongil type
Samgangbyeo 0.75 0.36 0438
Namyoungbyeo 0.86 0.33 0.38
Yongjubyeo 0.87 0.34 0.39
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Table 7. Correlation coefficients between textural properties of cooked rice, solubles and soluble amylose

Heating temperature Time
(©) (min)
Rice
Solubles 100 10
20
30
Soluble 100 10
amylose 20
30
Rice flour
Solubles 80 60
93 8
Soluble 80 60
amylose 98 8

Textural properties of cooked rice

Hardness Adhesiveness A/H
—0.9223** 0.7264 0.8241*
—0.9374** 0.7974 0.8723*
—(.0847*** 0.8823* 0.9435**
—0.9082* 0.7206 0.8173*
—0.9314** 0.7826 0.8605*
—().9880*** 0.9263** 0.9712%**
—0.9120* 0.8363* 0.8898*
—-0.9187** 0.8718* 0.8690*
—(.8980* 0.8398* 0.8876*
—0.9234** 0.8551* 0.9055*

*significant at p<0.05, **significant at p<0.1, ***significant at p<0.001
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