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Cooking Conditions and Textural Changes of
Cooked Rice Added with Black Rice
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Abstract

Rice (Dongjin-byeo) added with black rices (Chindo and Suwon-415) was cooked and the changes of texture
and color of this cooked rice were investigated by texture analyser and color & color difference meter. The
hydration time to come to the equilibrium condition was at least 11 hr in black rices. The optimum ratio of
water to cooked rice added with black rice was 1.6 (ratio of water to rice) and the hardness of cooked rice.
added with 5% Chindo black rice was 5.66 kg, Regardiess of ratio of water to rice, Hunter a value increased
as the ratio of black rice addition to rice increased, while L value decreased. The color elution rate of Suwon
415 was 4 times greater than that of Chindo black rice. The pH of the steep water of Suwon 415 at 20°C dur-
ing 120 min decreased from pH 6.40 to pH 6.16 as the steeping time increased. The optimum heating time
by microwave oven of cooked rice added with black rice was between 90~120 sec to recover the original tex-

ture after cold storage treatment of 7 days.
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Fig. 1. Water absorption curves of rices. $—&: Brown
rice (Dongjinbyeo), M—M: Black rice (Chindo), A—A:
Black rice (Suwon)
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Fig. 2. Changes of hardness of rice grains during soak-

ing at 20°C. @—@: Milled rice (Dongjinbyeo) ¢—@:

Brown rice (Dongjinbyeo), M—M: Black rice (Chindo),
A—A: Black rice (Suwon)
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Fig. 3. Effect of soaking temperature on the extraction
of anthocynin pigment from black rices. 8—M: Black
rice (Chindo) at 20°C, A—A: Black rice (Suwon) at 20
°C, —: Black rice (Chindo) at 40°C A—A\: Black rice
(Suwon) at 40°C
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Fig. 4. Changes of pH during soaking of black rices.
E—®&: Black rice (Chindo) at 20°C, A—A: Black rice
(Suwon) at 20°C, [0—: Black rice (Chindo) at 40°C, A—A\:
Black rice (Suwon) at 40°C
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Hardness+= §-¢j3 <l z}o](a=0.01)E Holv] z}z}
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yehlH A Zhashe 3 3S vehi g ohFig. 5). Ad-
hesiveness ™ hardness®] B](A/H)"= 7}ako] =r}3}
o we} 5, 10% 3vE A71E o z+z} 0.03~0.16,
0.06~0.132 F7}3l+= A2 B oy} chewiness
Ev)E 5, 10% H7FE o zH2) 0.65~0.13 kg, 0.83~
0.17 kg2 Z} A8l 73S vy
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Table 1. Effect of ratio of water to the cooked rice added with Chindo black rice

Ratio of water to rice

Adding rate  Factor

1.2 1.4 16 18 2.0 22 F-value

Hardness 9.89* 7.83% 5.67¢ 5.28° 4.50° 3.31° 326.53**
5% A/H 0.03* 0.04"® 0.05% 0.06° 0.08° 0.16° 65.14**
Chewiness 0.65* 0.44*® 0.29% 0.25¢ 0.19° 0.13° 25.97%*
Hardness 11.05* 8.08° 5.90° 5.91° 4.64° 417° 165.8%*
10% AH 0.06* 0.07* 0.08"° 0.10° 0.11¢ 0.13° 47.92+*
Chewiness 0.83* 0.54° 0.25% 0.33¢ 0.21° 0.17° 62.39%*

F test, ** Significant at P<0.001
“Groups with same transcript do not differ (P<0.001)
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Fig. 5. Relation between hardness and ratio of water
to the cooked rice added with Chindo black rice.
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kg, 4.55 kg2, 9 4155 4.03 kg, 4.71 kg 02
4] &u)2] Hrjefko] vko}l Aol ujz} hardness’} Eo}
A glch. 22 chewinesst 0.14 kgo]|l o),
E-g1te] A chewiness= 0.16~0.19 kg o2 1] =3t

Table 2. Texture of cooked rice added with black rices

Table 3. Color changes of cooked rice added with black
rices .

Dongjin Chindo Suwon 415

Adding rate 0 500 09, 5% 10%

Factor
L 61.5 473 40.0 31.3 24.2
a -2.5 2.7 3.8 54 5.6
b 8.3 5.1 4.3 2.0 2.2
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i

Table 4. Effect of cooking method in cooked rice add-
ed with 10% Chindo black rice

Dongji Chind 4 -
o ongin e Suwon 415 F Electric cooker Pressure cooker
ing rate actor

Factor £ 0% 5% 10% 5% 10% Control 10%  Control  10%
Hardness (kgr) 3.81 4.00 455 4.03 471 Hardness (kg 381 4.55 4.73 5.56
Adhesiveness (kg;) 0.30 029 042 035 041 Adhesiveness (kg) .30 0.42 0.40 043
AH 0.07 007 009 010 0.07 AMH 0.08 0.09 0.08 0.08
Springiness 0.26 026 026 030 0.27 Springiness 0.26 0.26 0.24 0.26
Cohesiveness 0.14 0.17 014 0.14 0.15 Cohesiveness 0.14 0.14 0.15 0.16
Chewiness (kgy) 0.14 0.18 0.16 0.16 0.19 Chewiness (kg) 0.14 0.16 0.18 0.23

Gumminess (kg 0.52 0.68 0.64 056 0.69

Gumminess (kg 0.52 0.64 0.73 0.89
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Fig. 6. Effect of microwave heating of cooked rice add-
ed with Chindo black rice during storage at 4°C. ¢—#-:
1 day, @—M: 4 day, A—aA: 7 day
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