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Abstract

Pasting properties of 35 traditional (Japonica) and 23 high-yielding (J/Indica) rice
varieties having various hydration rates at 23°C were investigated. Amylograms
showed that high-yielding rice varieties had higher values for peak (P), hot-paste
(H) and cold-paste (C) viscosities than those for traditional rice varieties. P had a
highly negative correlation with H/P, C/P and C/H. P of traditional rice varieties
was positively and negatively correlated with protein amylose contents, respectively.
However, H and C showed no correlation with protein or amylose content. No cor-

relation was observed between amylograph indices and hydration rate of rice grain.
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Table 1. Amylograph indices of milled Japonica nonwaxy rice flour
Hé‘iﬁiﬁ.ﬂ? " Variety (B?U.) ’ (BI.{U.) (B?U.) (E}.Sttj.) /P C/P C/H. BDr
I Pungok 310 220 380 160 0.71 1.23 1.73  0.56
Kwanakbyeo 390 240 430 190 0.62 1.10 1.79 0.79
Suwon 320 370 260 350 90 0-70  0.95 1.35 1.22
Nonglim 6 340 240 440 200 0-70 1.29 1.83  0.50
Odaebyeo 350 200 360 160 0.57 1.03 1.80  0.94
I Jinjubyeo 340 230 410 180 0.67 1.20 1.78 0.6l
Sangpungbyeo 260 190 350 160 0.73 1.34 1.84 0.4
Sasanishiki 360 210 320 110 0.58 0.89 1.52 1.30
Sulakbyeo 350 210 350 140 0.60 1.00 1.67  1.00
Chugwangbyeo 420 250 430 180 0.59 1.02 1.72  0.94
Suwon 306 270 200 300 100 0.74 1.11  1.50  0.70
Sobaegbyeo 360 210 320 110 0.58 0.89  1.52  1.38
Taechangbyeo 350 220 380 160 0.63 1.08 1.72 0.8
Namyang 1 390 240 410 170 Q.62 1.05 .71 0.88
i Palkeum 220 170 290 120 0.77 1.32 1.71  0.42
Nakdongbyeo 330 220 400 180 0.87 1.21 1.8  0.65
Bonggwangbyeo 290 200 360 160 0.69  1.24  1.80  0.56
Sumjinbyeo 330 210 360 150 0.64 1.09 1.71 0.78
Tongjinbyeo 280 210 350 140 0.75 1.25 1.67  0.50
v Samnambyeo 3200 210 330 170 0.66 1.19 1.81  0.65
Boggwangbyeo 370 220 350 130 0.59 1.02 1.72  0.94
Seonambyeo 310 220 400 180 0.71 1.29 1.82  0.50
Chiakbyeo 360 210 360 150 0.58 1.00 1.71  1.00
Nongbaeg 380 220 390 170 0.61 1.08 1.77 0.82
Nonglim 8 280 200 350 150 0.71 1.25  1.75  0.53
v Tobongbyeo 510 250 410 150 0.49 0.80 1.64  1.63
Mean + S.D B 3 o8 o o em @5
2 : Hydration group [ has the lowest rate and group V the highest (see reference
22 for details).
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Table 2. Amylograph indices of milled J x Indica nonwaxy rice flour
o foup " Variety ®U) @Bu) Bu) Bo) WP /P CH  BDr
1 Kayabyeo 400 230 390 160 0.57 0.98 1.70 1. 08
1 Seogwangbyeo 490 290 460 170 0.59 0.94 1.58 1.17
Mansukbyeo 490 300 500 200 0.61 1.02 1.67 0.95
Yushin 480 300 500 200 0. 62 1.04 1.67 0.90
Youngpungbyeo 420 240 390 150 0.57 0.93 1.62 1.20
Taebagbyeo 510 300 530 230 0.59 1.04 1.77 0.91
biid Pungsanbyeo 460 270 440 210 0.59 0. 96 1.63 0. 90
Shingwangbyeo 480 250 430 180 0.52 0.90 1.72 1.27
Iri 357 480 260 460 180 0. 58 0. 96 1.64 1.20
Chupungbyeo 600 330 520 190 0.55 0.87 1.58 1.42
Baegyangbyeo 520 260 450 190 0.50 0.8 1.73  1.37
Iri 360 480 270 440 150 0.56 0.92 1.63 1.27
Milyang 23 500 300 480 180 0. 60 0.96 1.60 1.11
N Nampungbyeo 470 290 430 140 0.62 0.91 1.59 1.29
Milyang 30 420 280 490 210 0.67 1.17 1.75 0.67
Suwon 318 450 280 450 170 0.62 1.00 1. 60 1.00
A Sujeongbyeo 420 250 390 140 0. 60 0.93 1.56 1.21
Samgangbyeo 400 240 400 160 0.60 1.00 1. 67 1.00
Iri 362 420 280 420 140 0. 67 1.00 1.50 1.00
| Cheongcheongbyeo 670 310 400 90 0- 46 0.60 1.29 4.00
Mean=+S.D @ G5 Gy G 0o oIn Gy @
kok-1 el S5
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SBt = Total setback=C —H

H/P = Breakdown ratio

C/P = Setback ratio

C/H = Total setback ratio

BDr = Relative breakdown= (P —~H)/(C—H)
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RATIOS OF VISCOSITIES
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Fig. 1. Ratios of visicoties of Japonica (@) and JXIndica ()
milled rice at various peak yiscosities.
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Table 3. Properties of nonwaxy milled rice within each hydration group

Hydration No. of * Protein Amylose Hydration Amylograph indices
group varieties content content rate(X10%)
(%) (%) (cm/min) H/P C/P C/H BDr

Japonica
I 6 7.6~9.1 19.9~22.5 6.77~7.91 0.57~0.73 0.95~1.29 1.35~1.83 0.50~1.22
1 13 7.1~9.4 18.5~24.4 8.12~8.58 0.48~0.77 0.89~1.34 1.50~1.84 0.42~1.36
I .5 7.1~9.0 19.3~21.8 8.66~8.90 0.64~0.75 1.09~1.25 1.67~1.80 0.50~0.78
v 6 7.3~10.6 19.3~23.5 9.05~9.40 0.58~0.71 1.00~1.29 1.71~1.82 0.53~1.00
A 1 8.9 16.5 10. 24 0.49 0.80 1.64 1.63

J x Indica
I 1 8.5 21.3 7.59 0.57 0.98 1.70 1.06
I 5 86~10.3 19.8~21.5 8.21~8.43 0.57~0.62 0.93~1.04 1.58~1.77 0.91~1.20
I 8 8.6~9.4 18.3~22.0 8.60~9.00 0.50~0.60 0.86~0.96 1.58~1.73 0.90~1. 42
v 4 7.8~8.9 20.1~22.6- 9.20~9.34 0.62~0.67 0.91~1.17 1.59~1.75 0.67~1.29
A 3 8.2~8.8 18.4~20.8 9.51~9.82 0.60~0.67 0.93~1.00 1.50~1.67 1.00~1.21
Vi 2 8.2~9.2 19.1 10.39~10.72 0. 46 0.60 1.29 4.00

Table 4. Correlation coefficients between amylograph indices

and rice properties®

Amylograph indices

P H C SBt H/P C/P C/H BDr
Protein J 0.41*  0.11 0.19 0.17 —0. 57%* ~0.37 0.16 0.33
/1 0.38 0.24 0.28 0.20 —0. 34 —0.19 0.06 0.15
Amylose © ] —0.51* —0.05 0.08 0.14 0. 76** 0.70%*  0.18 -—0. 62%*
A 0.31 0.06 0.14 0.09 0. 50%* 0.42 0.18 —0.31
Water gain® J 0.29 0.15 0.16 0.00 —0.15 —0.07 —0.12 0.20
Jjs  —0.02 ~—0.14 —0.12 0.01 —0.13 —0.05 0.08 0.04
Water uptake .
rate J .10 -0.11 —0.07 ~—0.05 —0.28 —0.17 0.07 0.21
n .18 0.20 —0.29 —0.59** —0.09 —0. 43* 0.26 0. 58**
P ] 0.78%*  0.55%* 0.16 —0. 86** —0.78%* —0.18 0. 78%*
/1 0.72%%  0.33 —0.18 —0. 67** ~0.73%%  —0.50%  0.75%*
H J 0.71%*  0.26 -0. 39*% —0.43* —0.18 0.43*
/1 0.73%*  0.17 0.02 —0.16 —0.33 0.27
c J 0.86%* —0.27 0.06 0.52%* —0.10
1/1 0.76™* (.22 0.39 0.38  —0.31
SBt -] —0.06 0. 42* 0.87%* —0.42*
n 0.31 0.67**  -0.80%* —0.69%*

: Waxy rice was excluded.

: J=Japonica; J/I=JaponicaXIndica.
: Water gain of milled rice after 5 min of hydration

at 23°C.

and ** : Significant at 5% and 1% level, respectively.
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