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Varietal Variation of Cooking Quality and Interrelationship
between Cooking and Physicochemical
Properties of Rice Grain

Kwang Ho Kim* and Ki Ho Yoon*

ABSTRACT : Cooking characteristics of ninety five non-glutinous and twenty six glutinous
varieties were checked for understanding the varietal variation and interrelationship between the
cooking and physicochemical properties of rice‘grain.

The greatest variation in non-glutinous and glutinous rice varieties was observed in iodine blue
value and the next large variation was recognized in amount of soluble solid in cooking water. Av-
erage values of volume expansion rate, iodine blue value and amounts of soluble solid in cooking
water were different among domestic-bred japonica, Korean local and foreign rice varieties.
Korean-bred japonica rice cultivars can be classified into several groups having same cooking qual-
ity such as <(Jangan-: Seoan), (Jinmi - Ilpum - Daeseong), {Seohae - Namwon - Yeongduk),
{Chucheong - Bongkwang), {Odae - Keumo) and {Hwacheong - Donghae - Palgong) by the distri-
bution on the plane of 1st and 2nd principal components contracted from four cooking
characteristics. '

Glutinous rice cultivars can be grouped into several different cooking quality types such as
(Nonglimna 1 - Suwon 357 - Jodo - Inbujinado), <{Sangnambatbyeo - Jeokdo), {Mujudo - Daigol-
mochi), {Daegoldo - Jindo), {Jinbuchal - Colored Daegoldo), <{Shinseonchal - Hung-Tsan} and
{Agudo - Irakdo) by the same analysis.

Positive correlation was found between volume expansion rate and water absorption rate at 21¢C.
Iodine blue value was correlated negatively with amounts of soluble solid, and positively with
amylose content in non-glutinous rices. In glutinous rices volume expansion rate showed positive
relationship with iodine blue value, amounts of soluble solid and gel consistency. Iodine blue value
was also positively correlated with alkali digestion value in glutinous rice.
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Table 1. Cooking characteristics of rice grain of non-glutinous and glutinous varieties

Non-glutinous Rice (n=95)

Glutinous Rice (n=26)

Exp. Iddine Soluble Exp. Todine Soluble

rate* index pH solid({mg) rate index pH solid(mg)
Ave, 2.69 0.7712 6.95 34.09 2.95 0.0501 6.91 35.75
Max. 3.34 2.0000 7.10 64.80 3.44 0.0794 7.10 58.40
Min, 2.26 0.1785 6.60 9.90 2.39 0.0301 6.60 22.90
STD 0.23 0.3856 0.10 9.07 0.21 0.0130 0.12 8.35
CV(%) 8.55 50.000 1.44 26.61 7.12 25.950 1.74 23.36

* Expansion rate : Volume after cooking /volume before cooking
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Fig. 1. Scattering diagram of Korean-bred rices
on the plane of 1st and 2nd principal
components contracted from cooking
characteristics.

C : Cheongmyeong, J : Jangan,
S : Seoan



Table 2. Cooking characteristics of rice grain of non-glutinous varieties derived from different
sources

Commercial var. (n=24) Local var, (n=24) Foreign var. (n=22)

Exp. I. index S. solid Exp. I. index S. solid Exp. 1. index S. solid

rate* (mg) rate (mg) rate (mg)
Ave, 2.55 0.5854 34.74 2.86 0.8321 34.78 2.69 1.7377 26.86
Max. 2.77 0.7496 46.50 3.30 2.0000 46.80 3.26 2.0000 40.40
Min, 2.34 0.3716 24.90 2.97 0.4789 18.40 2.26 0.4622 9.90
STD 0.13 0.0984 5.93 0.19 0.3641 6.40 0.24 0.4773 7.62
CV(%) 5.10 16.809 17.07 6.64 43.756 18.40 8.92 27.467 28.37

* Expansion rate : Volume after cooking /volume before cooking

Table 3. Classification of Korean-bred rice varieties by the distribution on upper two principal
components contracted from cooking characteristics by principal analysis

Group Variety Group Variety
1 Janganbyeo, Seocanbyeo, 7 Dobongbyeo
2 Seohaebyeo, Namwonbyeo, Yeongdukbyeo 8 Daegwanbyeo
3 Hwacheongbyeo, Donghaebyeo, Palgongbyeo 9 Nagdongbyeo
4 Jinmibyeo, Ilpumbyeo, Daeseongbyeo 10 Hwajinbyeo
5 Odaebyeo, Keumobyeo 11 Koshihikari
6 Chucheongbyeo, Bongkwangbyeo 12 Tamjinbyeo
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Fig. 2. Scattering diagram of glutinous rice

varieties on the plane of 1st and 2nd
principal components contracted from
cooking characteristics. ‘
8 : Daegoldo(wx), 12 : Daegoldo(colored),
13 : Sanghaehyanghyeolla, 16 : Daigol mochi,
20 : Inbyjinado, 22 : Jodo

Table 4. Classification of glutinous rice varietiés by the distribution on upper two principal
components contracted from cooking characteristics

Group Variety

Group  Variety

1 Nonglimna 1, Su 357, Jodo, Inbujinado
Sangnambatbyeo, Jeokdo

Mujudo, Daigol mochi
Daegoldo(waxy), Jindo(waxy)
Jinbuchalbyeo, Daegoldo(colored)
Sohung(waxy)
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7 Shinseonchalbyeo, Hung-Tsan

8 Agudo, Irakdo

9 Nokdudo

10 Daeribchalbyeo

11 Sanghaehyanghyeolla(colored)

12 (EM21), {Heukgaeng), {Hongjeong)

Table 5. Physicochemical properties of non-glutinous varieties showing different cooking

characteristics
ADV(1-7) Gel. Hard- Amy, Water uptake rate
Variety Group ———— ness
1.2% 1.4% (mm) (kg) (%) 10° 30 30° 50°min,

Chucheong 6 4,34 4.83 79.5 8.45 21.1 1.06 1.21 2.55 3.20
Dobong 7 1.10 1.50 99.0 9.93 17.8 1.10 1.14 1.68 2.07
Ilpum 4 3.94 4.33 77.0 9.28 20.8 1.08 1.18 2.63 3.23
Koshihikari 1 3.59 4.42 87.5 9.18 18.0 1.08 1.19 2.54 3.23
EM 140 13 3.89 5.17 51.0 8.55 12.0 1.09 116 2.69 3.23
M 23 14 311 3.83 66.0 10.98 18.5 1.08 1.13 2.32 3.17
IR 50 15 1.50 2.00 90.0 8.15 27.8 1.09 1.13 2.38 2.81
Jakwangdo 16 3.50 4,30 81.0 12.48 21.6 1.16 1.22 2.65 3.52
Josaekdo - 3.00 3.90 84.0 10.73 19.4 1.18 1.29 2.31 3.21
Jungdo 17 2.00 3.00 68.5 8.38 271 1.11 1.16 1.65 2.20

a : water uptake rate at 21°C, b : at 77¢C



Table 6. Amylogram properties of non-glutinous varieties showing different cooking characteristics

Initial Viscosity (BU) Break- Set- Consi-
Variety Group pasting down back stency
' temp. (¢) Max Min, Final (BU) (BU) (BU)
Chucheong 6 75.0 445 390 710 55 265 320
Dobong 7 78.0 600 490 700 110 100 210
Ilpum 4 69.0 495 420 725 75 225 300
Koshihikari 11 72.0 585 440 695 145 110 255
EM 140 13 65.3 245 220 440 25 195 220
M23 14 79.5 455 415 665 40 210 250
IR 50 15 76.5 410 400 800 10 390 400
Jakwangdo 16 79.5 445 400 675 45 230 275
Josaekdo - 76.5 485 420 690 65 205 270
Jungdo 17 69.0 170 140 340 30 170 200

(BU) : Brabender units

Table 7. Physicochemical properties of glutinous varieties showing different cooking characteristics

ADV(1-7) Gel. Hard- Amy, Water uptake rate
Variety Group E— ness
1.2% 1.4% (mm) (kg) (%) 10° 30° 30° 50°min.

Sangnambatbyeo 2 2.67 3.33 85.0 9.34 7.7 1.11 1.19 2.62 3.47
Daeribchal 10 3.09 4.09 86.0 10.35 - 1.07 1.14 2.15 3.09
Shinseonchal 7 2.83 3.33 82.0 8.99 7.3 1.10 1.24 2.58 - 3.08
Jinbuchal 5 3.92 4.00 83.0 8.40 7.2 1.12 1.20 2.87 3.57
Sohung(waxy) 6 3.59 5.42 86.5 8.35 - 1.15 1.33 2.51 3.60
Nokdudo 9 4.00 6.00 92.5 6.05 8.2 1.17 1.29 2.86 3.68
Jindo(waxy) 4 3.50 4.09 96.0 7.48 7.2 1.15 1.30 2.85 3.82
Sanghaehyang- 11 4.00 4.75 90.5 10.48 8.0 1.22 1.40 2.77 3.42
hyeolla

a : water uptake rate at 217, b : at 77

Table 8. Amylogram properties of glutinous varieties showing different cooking characteristics

Initial Viscosity (BU) Break- Set- Corsi-

Variety Group pasting down back stency
temp. () Max Min, Final (BU) (BU) (BU)
Sangnambatbyeo 2 63.0 295 280 485 15 190 215
Daeribchal 10 61.5 485 230 305 255 —180 75
Shinseonchal 7 65.3 295 250 320 45 25 70
Jinbuchal 5 65.3 240 200 275 40 35 75
Sohung(waxy) 6 61.1 245 120 175 125 -70 55
Nokdudo 9 63.0 155 95 150 60 -5 55
Jindo(waxy) 4 63.0 180 125 190 55 10 65
Sanghaehyang-hyeolla 11 61.5 320 170 240 150 —80 70

(BU) : Brabender units
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Table 9. Correlation coefficients among cooking and physicochemical characteristics of milled rice

grain
1 2 3 4 5 6 7 8

1 Exp. rate 0.186 -0.235 0.067 0.269 —0.129 0.090 0.352*
2 I. index 0.531* 0.053 -=0.205 —0.240 —0.223 0.679* —0.122
3 pH —0.032 —=0.075 —0.058 0.241 0.207 0.231 —0.432"
4 S.solid 0.476* 0.448 —0.260 0.455* —0.038 —0.570* 0.217
5 ADV 0.425 0.626* -0.115 0.451 —0.399* —=0.502* 0.714*
6 Gel 0.508* 0.445 0.173 0.089 0.432 0.199 —0.252
7 Amylose 0.152 —0.318 —0.230 —0.155 —0.047 0.045 —0.383*
8WURY —0.067 -0.287 0.016 0.259 0.288 0.032 0.403

Note : Upper part is for non-glutinous variety, and lower part is glutinous variety. © Water uptake rate at 21C.

*and * mean significant at 5% and 1% level, respectively
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