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Cooking Techniques to Improve the Taste of Cooked Rice:
Optimal Cooking Conditions for Top Rice Cultivars

Gwi-Jung Han', Hee-Joeng Park, Hye-Yoen Lee, Young-Hee Park and Yong-Sik Cho
Rural Resource Development Institute, NIAST, RDA, Suwon, Korea

Abstract

This study was carried out to determine the optimal cooking conditions for various rice cultivars (Jlpoom,
Saechucheong, Sindongjin, and Sura-top rice) using trial preparations with different soaking times (0, 30, and
120min) and cooking equipment (electric pressure cookers, electric cookers, gas pressure cookers, iron pots, and
stone pots). In adddition, the texture and sensory characteristics of the rice prepared with the electric pressure
cookers, gas pressure cookers, and stone pots were analyed. The results showed that the moisture, amylose and
physicochemical compositions of the four rice varieties were similar. According to RVA, the Sura, cultivar had
generally high viscosity, and the Ilpoom, cultivar presented the highest hot and peak viscosities. Saechucung had
the highest initial gelatinizing temperature and Sindongjin showed the greatest setback. The optimal amounts of
added water as well as heating conditons were dependent on the rice varieties, soaking times, and cooking
equipment. A longer soaking time reduced the hardness of the cooked rice, amount of added water, and the
heating time. The pressure cooking equipment provided the best cooked rice texture, reduced the affect of the
soaking time, and decreased the heating time. In general, all the variaties of cooked rice had high overall
acceptability, which tended to increase when the rice was soaked for 30min prior to cooking, had a 1.2-fold
amount of water to rice added, and was cooked in the pressure equipment.
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AR & 4 2 AA2A(Shin WC Song JC 1999)
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Table 1. Moisture content and physicochemical compositions
of Rice (%)

Iipoom 154  78.3(16.1) 57 0.1 0.3
Saechucheong  13.5 79.5(23.0) 59 0.4 0.4
Sindongjin 124 80.6(20.0) 6.1 0.2 0.4
Sura 172 76.4(18.5) 5.7 0.1 0.3
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Table 2. Pasting characteristics of rice flour by Ripid Visco-Analyzer

Iipoom 66.28" 236.69" 129.03° 107.67 227.92* .
Saechucheong 68.35° 221.29° 117.72® 103.50 212.97° -8.25°
Sindongjin 67.30° 224.94° 113.97° 110.97 205.08° -19.86"
Sura 66.15° 253.22° 122.39® 130.83 233.89° -19.33°
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Table 3. Cooki

ditions for rice of different cultivars and different cooking equipment

Rice

(g) - ol s
Ilpoom 300 0, 30, 120 460 -
. Saechucheong 300 0, 30, 120 440 -
Electric cooker
Sindongjin 300 0, 30, 120 440 -
Sura 300 0, 30, 120 460 -
1lpoom 300 0, 30, 120 380 -
Electric pressure  Saechucheong 300 0, 30, 120 360 -
cooker Sindongjin 300 0, 30, 120 360 -
Sura 300 0, 30, 120 380 -
0 450 H:6min 10sec, M:40sec, L:4min
llpoom 300 . .
30, 120 410 H:6min 20sec, L:1min 40sec
0 H:6min, M: L:5mi
Saechucheong 300 440 6mfn, 50sec, : min
Gas pressure 30, 120 400 H:5min 45sec, L:1min 40sec
cooker 0 410 H:6min, M:50sec, L:5mi
Sindongjin 300 i, Viotsee, Leomit
30, 120 390 H:5min 45sec, L:1min 40sec
0 450 H:6min 10sec, M: 40sec, L:4min
Sura 300 .
30, 120 410 H:6min 10sec, L:1min 40sec
0 520 H:7min30sec, M:1min 15sec, L:14min
Iipoom 300 . . .
30, 120 500 H:6min, M:Imin, L:9min
0 500 H:7min 45 M:2min, L:15mi
Saechucheong 300 mfn 5€S, mfn I?m
Iron pot 30, 120 480 H:6min 30sec, M:2min, L:9min
P . .. 0 520 H:9min, M:2min, L:14min
Sindongjin 300 . . .
30, 120 480 H:6min 35sec, M:2min, L:9min
0 520 H:7min 30sec, M:1min 30sec, L:14min
Sura 300 . . .
30, 120 500 H:6min 40sec, M:1min 30sec, L:10min
0 460 H:13min 50sec, M:2min, L:10min
Ilpoom 300 . . .
30, 120 450 H:13min 35sec, M:2min, L: 9min
0 44 H: 12mi
Saechucheong 300 0 rTnn . .
30, 120 410 H:11min 40sec, M:2min, L: 9min
Stone pot - -
. .. 0 410 H:11min 45sec, M:2min, L:10min
Sindongjin 300 . . .
30, 120 410 H:11min 25sec, M:2min, L: 9min
0 460 H:13min 50sec, M:2min, L:11min
Sura 300 . . .
30, 120 450 H:12min 35sec, M:2min, L:10min

Y Heating power; H, high; M, middle; L, low
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T3 AIZKO, 30, 120%) ¥ FHu Z|FEEIILEE, A
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43 FHAMEZA(Table 3)o) @&} 4a/WLE, AFH, A5
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o8 M &L AY¥E BY, Kim MH(1992)2] A Azt
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a2 F2E 8t A A 244 A 2E (2008)
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Table 4. Change in texture properties of Ilpoom and Saechuchung cook rice according to the soaking time and the cooking

equipment

Tlpoom

0 B€547 05° ~720.49* 476241 B583.53° ©508.85°
Hardness 30 B519.04° 4683.73% £691.55° 501.85" B543.84°
120 €438.19° %663.96° 4665.25° 8534.96® P369.81°
0 4.53.90 €.196.34° B_138.05 2.69.87 A44.73°
Adhesiveness 30 A.50.12 €.132.46" L.185.62 P 61.87 B¢.101.05°
120 A 41.14 B 162.43" B_146.30 £.55.78 *.55.25°
0 *B0.666 *0.706 20.738 *P0.687 B0.643°
Springness 30 AB0.678 480,673 AB(.698 50.637 %0.705°
120 4P0.638 40.713 AB0.697 4B0.652 50.626°
0 €P0.201° 40.262 B0.251 ©P0.213 Pp.185°
Cohesiveness 30 80.219° £0.266 £0.247 %0.201 20.254°
120 50.202° %0274 50.232 €0.197 Bo.2s51°
0 B¢73.89° A133.39 #130.87 $86.09° ©60.98°
Chewiness 30 BC77.53° A122.93 £120.05 €65.60" ABg9 11
120 B56.77° 4129.52 A17.44 68.10° B58.49°
Saechuchung
0 ©516.86° B653.42 A791.49° 658.92° P695.19°
Hardness 30 €473.52° B642.84 A773.14° 5602.32° $629.01°
120 454.93° *B656.39 *680.11° €585.30° BC504 59
0 47532 512330 5.146.71 *.65.85" 4.66.48°
Adhesiveness 30 #7091 .148.42 5.100.73 A.64.05" 5.89.02°
120 A.58.37 €.146.98 €.128.41 A.41.94* ®.96.92°
0 0.668 0.687 0.712 0.657 0.660
Springness 30 0.667 0.734 0.672 0.712 0.714
120 0.679 0.727 0.695 0.665 0.634
0 "€0.214 2Bp.234° 40.237 “°0.203 Po.190°
Cohesiveness 30 P0.224 40.267° Bp.224 50.214 B0.226°
120 0.198 A0.269° ~B).245 ©0.208 0.240°
0 “74.15 5106.52 4134.40 BCgg.64 ®C88.05
Chewiness 30 P71.50 4126.15 #116.88 €92.39 8C103.43
120 P64.89 4128.97 5117.20 Pg1.13 5C99.31

ABCD Values with different letters within the same row are significantly different at 5% level by Duncan’ s multiple range test.
P Values with different letters within the same column are significantly different at 5% level by Duncan’ s multiple range test.
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Table 5. Change in texture properti f Si

Sindongjin
0 €498.81 #733.59 ABER5.84 B639.57° ABg76.43
Hardness 30 €495.27 A726.66 2692.97 618.39* 62741
120 529.00 2664.69 AB609.86 B555.41° AB592.90°
0 A.76.34 15215 4.95.10 A.62.33° 49437
Adhesiveness 30 ~B_78.00 €.151.47 5.104.07 5.95.68" A58.22°
120 AB€_90.11 €.127.75 BC115.72 .68.53% AB_g2.83%
0 50.612° 20.727 4B0.670 AB().664 40.754
Springness 30 50.640™ 20.736 20,716 *80.673 280,696
120 0.737° 0.712 0.681 0.649 0.695
0 0.203° £0.233° 50.204 50.193b 0.203
Cohesiveness 30 50221 40.262° 50.229 80242 50.224
120 0.238° 0.246™ 0.223 0.217" 0.216
0 ©62.34 *124.16 593 61 BCg2.29 #B105.70
Chewiness 30 ©70.47 *M41.25 5113.47 51011 B97.79
120 894 62 *117.05 *B94.80 $80.06 *P90.99
Sura
0 B580.12° 4751.09° *749.29 5588.43 B581.86
Hardness 30 €537.25° AP635.34° 4655.53 BC569.55 €551.24
120 €474.39° $609.79° A718.59 €495.91° ©538.50
0 A.66.02 A74.15° B_144.74 2.9437° A71.49
Adhesiveness 30 A.51.74 A.79.10° 5.137.71 A.63.84° A.55.94
120 ~.60.16 ?.150.96" 5.161.01 A.66.55" A.73.00
0 *0.685 0.662 20.764° AB0.736 480,719
Springness 30 P0.642 B0.672 0.667° 40.764 50.669
120 40.659 40.697 40.708% 40.704 *0.739
0 0.201 0.216b 0.208" 0.215 0.212°
Cohesiveness 30 €0.208 80.231° 40.253" 5C.216 BC0.224%
120 0.210 *0.269° AB(.252° ©Pp.228 BC0.237°
0 $82.06 *8108.52 4120.12 %9312 590.68
Chewiness 30 ©72.95 4899.53 A111.36 ABCo3 91 BCe3.72
120 P67.48 AB115.79 £128.52 €P79.77 ¥C94.30

ABED Values with different letters within the same row are significantly different at 5% level by Duncan’ s multiple range test.
*® Values with different letters within the same column are significantly different at 5% level by Duncan’ s multiple range test.
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Table 6. Sensory characteristics of 4 varieties of cooked rice with different soaking times and cooking equipments

Ilpoom
0 5.50 5.80 4.80° 5.10 5.40 5.50 5.70 5.60
Elecrtic pressure cooker 30 5.70 6.10 6.30" 6.00 5.50 6.30 6.80 6.40
120 5.60 5.90 5.50° 6.20 6.30 5.80 6.40 6.50
0 5.80 6.30% 4.80° 5.10 5.40 5.30 5.30 530
Gas pressure cooker 30 6.30 6.80" 6.20° 6.20 5.70 6.00 6.30 6.30
120 5.80 5.50° 6.20° 5.20 5.40 5.40 5.50 5.70
0 6.60 6.10 5.70 5.80 5.50 5.50 5.20 5.80
Stone pot 30 7.20 6.20 6.40 6.30 6.60 6.30 6.00 6.40
120 7.20 6.20 6.40 6.20 6.40 6.20 6.30 6.60
Saechuchung
0 6.80 6.90 6.70 5.80 520° 5.30 5.20 6.10
Elecrtic pressure cooker 30 7.10 7.00 6.90 6.40 6.30° 6.30 6.60 6.90
20 6.80 6.60 6.80 6.30 6.60™ 5.80 6.50 6.90
0 6.30 6.70" 6.90 6.00 5.60° 5.90 5.80 6.40
Gas pressure cooker 30 7.20 7.70° 7.40 6.40 6.90" 7.00 6.80 7.20
120 730 7.30% 7.20 5.90 6.30% 6.10 6.40 6.80
0 6.90 6.30 6.70% 6.10 5.50 520 5.00 5.70
Stone pot 30 7.40 7.00 7.30° 6.10 6.40 6.60° 5.90 6.40
120 6.90 6.60 6.20° 6.10 6.30 6.30 5.40 6.70
Sindongjin
0 5.60 5.90 6.20 5.70 5.10° 5.00° 5.30° 5.40°
Elecrtic pressure cooker 30 6.10 6.20 6.80 6.60 6.60" 6.60" 6.70° 6.80°
120 6.70 6.80 6.30 6.00 6.20° 6.60" 7.10° 7.00%
0 5.00b 6.60 6.80 6.20 6.60 6.20 6.80 6.50
Gas pressure cooker 30 6.80a 6.30 6.20 5.80 6.50 6.40 6.50 6.30
120 6.402 7.00 6.40 5.70 5.80 6.00 6.00 6.40
0 7.30 6.30 6.50 5.90 6.20 6.10 6.00 6.20
Stone pot 30 7.00 6.50 6.60 6.00 5.90 5.90 5.80 6.10
120 6.90 6.80 6.50 6.20 6.30 5.90 5.80 6.40
Sura
0 5.00b 5.80 6.20 5.90 5.50° 5.80 5.60 5.70°
Elecrtic pressure cooker 30 6.20ab 6.60 6.90 6.40 6.80" 6.30 6.10 6.80°
120 6.60a 6.40 6.70 5.60 6.50% 6.10 6.10 6.20"
0 6.90 6.80 5.80 5.60 5.80 6.00° 6.10° 6.40°
Gas pressure cooker 30 6.60 6.90 7.30 6.40 6.70 7.10° 7.10° 7.30°
120 6.70 6.10 6.80 6.00 6.00 6.50% 6.30® 6.40°
0 6.30 6.40 6.40 5.80 6.30 5.40 5.70 5.90
Stone pot 30 7.20 6.30 6.50 6.00 6.40 6.20 6.00 6.40
120 7.30 6.70 6.40 6.00 5.50 5.70 5.50 5.70

** Values with different letters within the same column are significantly different at 5% level by Duncan’ s multiple range test.
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