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Quality and Antioxidant Characteristics of Cooked Rice Influenced by the Mixing Rate
of Glutinous Rice and Cooking Methods

Mi-Jung Kim', Kyung Ha Lee', Hyun-Joo Kim', Jee Yeon Ko?, Seuk Ki Lee', Hye Young Park', Eun-Yeong Sim',
Sea Kwan Oh', Choon Ki Lee', and Koan Sik Woo"'

ABSTRACT This study was carried out to compare the cooking and antioxidant characteristics of rice containing varying
amounts of glutinous rice and cooked by two methods. Rice containing glutinous rice was cooked by general and high-pressure
cooking methods with and without fermented alcohol. Pasting characteristics of cooked rice were decreased with increasing
amounts of glutinous rice. The water binding capacity and swelling power were significantly decreased with increasing amounts
of glutinous rice; however, water solubility indices were significantly increased. Palatability characteristics of cooked rice
containing glutinous rice were similar to those of cooked rice without glutinous rice. Total polyphenol contents of cooked rice
containing glutinous rice and fermented alcohol were quite different, but this difference was not significant. Total flavonoid
contents were increased with increasing amounts of glutinous rice. Total flavonoid content by general cooking method for rice
containing 20% glutinous rice and fermented alcohol was 23.20 £ 0.61 ug CE/g. DPPH radical-scavenging activities for samples
with and without glutinous rice were 2.97-5.19 and 3.19-5.45 mg TE/100 g, respectively. ABTS radical-scavenging activity by
high-pressure cooking method for rice containing 20% glutinous rice and fermented alcohol was 19.48 = 0.63 mg TE/100 g. In this
study, cooking and antioxidant characteristics of cooked rice containing glutinous rice generated data useful for manufacturing
processed products.

Keywords : eating quality, flavonoid, glutinous rice, radical scavenging activity, water binding capacity
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AlEzize| YutME 9l 2y|akf ZHa, 24 FYlE, YEE 5 F7148E T Table |

AEZ ARSH wu)of o] B SR 2ok zd 3p o] wjum|o] A9 zkzb 12338, 9.59, 63.43 X 16.35

2 EhslE So] oubgdE SRS KA @ﬂ able 17} mg/100 go|glom, 2o 7k7} 31.95, 472, 15.36 & 9.93

o] Wim|ef o] = Fokere Zb2F 11.30 3l 1149 ¢/100  mg/100 go|ith. 2, 2w B viadls a2 WAy &
gollen, 3]&2 Z17F 0.71 9 0.13 /100 g, %Hﬁ% Zt A o] FAASRE FYAQl AolE YEhSith

7} 6.15 @ 6.12 g/100 g, A 7k7E 1.20 9 0.69 ¢/100

g, B3RS 77} 80.64 2 81.58 /100 g & UERgT),
R o GRS AT 3 o] FAH R §9
231 zpol 7}k il o, B, A 9 weshkE2 #9142l
Zpol & YEFY UTh. Park er al. (2016)2] toflA 4 W)
oo gl 2k 3|2 RS 247 4.60, 0.21 2 0.67
g/100 go & W3ty AR, AT Sof o3t
xpo| & AYZE T} Song ef al. (2013)2] Ao 4] wiLzto]

e HoHHIgE S35y

T W7Pg] HE SIS ASHESAARVAIS
ARgSlo] 2|31 T (peak viscosity), A E(trough viscosity),
745} = (breakdown viscosity), %7 =(final viscosity) 2
2| 9HY T (setback viscosity) 52 =43¢ A1} Table 29} 2+
of P 27 Ilgo] Z7hgto] ket feld o gashs 4
& e wu|o] A4S 7k7F 195.0, 127.9, 67.1, 252.0

AEHE

Table 1. Proximate and mineral compositions of white rice and glutinous rice.

Proximate (g/100 g) Moisture Ash Crude protein Crude fat Carbohydrate
White rice 11.30+0.09" 0.710.02 6.15+0.04 1.20+0.05 80.64+0.14
Glutinous rice 11.49+0.10 0.13+0.03 6.12+0.03 0.69+0.02 81.58+0.16
t-value” -2.362 28.770"" 0.85 17.665"" -7.611"

Mineral (mg/100 g) K Ca Mg Na
White rice 123.38+36.38 9.59+2.13 63.43+17.44 16.35+5.50
Glutinous rice 31.95+15.58 4.72+1.69 15.36x 5.99 9.93+2.21
t-value 4.00° 3.10° 4.52° 1.874
Y Each value represents mean = S.D. (n = 3).

D*P < 0.05; Significantly different between white rice and brown rice by Student's t-test. ~P < 0.01; Significantly different

ok

between white rice and brown rice by Student's t-test.
rice by Student's t-test.

P < 0.001; Significantly different between white rice and brown

Table 2. Pasting characteristics of glutinous rice with different ratios.

Mixing ratio of Peak viscosity Trough viscosity Break down? Final viscosity Set back®
glutinous rice (%) (RVUY) (RVU) (RVU) (RVU) (RVU)

0 195.0+ 1.49% 127.9+ 2.5° 67.1x 3.9 252.0+ 2.3 57.0+ 3.6

5 185.6+ 0.4 125.4+ 1.5° 60.2+ 1.8° 239.5+ 1.0° 53.9+ 1.1°

10 175.7+ 0.7° 118.1+ 2.4° 57.6+ 2.5° 223.5+ 3.4° 47.8+ 3.5°

15 164.4+ 0.9° 112.1+2.2¢ 523+ 2.1° 208.1+ 1.8¢ 43.7+ 1.3

20 142.9+ 0.8¢ 97.5+ 1.5¢ 453+ 0.8¢ 186.1+ 1.5° 433+ 0.8°

100 97.4+ 0.9° 29.8+ 0.2° 67.6+ 1.1° 41.6+ 0.3° -55.8+ 0.6°

Y Rapid Visco Units.

? Peak viscosity minus trough viscosity.

% Final viscosity minus peak viscosity.

Y Each value represents mean = S.D. (n = 3).

% Any means in the same column followed by the same letter are not significantly (P < 0.05) different by Duncan's multiple range test.
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Zsh= AL WITHWi & Shin, 2013). 3-8 (swelling
power)> R H7bulgo] Skl uheh frolH o
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5t CHKim & Lee, 2006). 12t} 3-S5}
A= 20%7H A= FHE wEel Ao & J3F

TA e Aoz Az
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161.57~177.50 g GAE/g®] #9|= vrebgton, 34 27}
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Table 3. Water binding capacity, swelling power, and solubility of glutinous rice with different ratios.

Mixing ratio of glutinous rice (%) Water binding capacity (%)

Swelling power (%) Water solubility index (%)

0 187.31+ 2.46"
5 131.59+ 1.04°
10 134.32+ 5.65%
15 136.92+ 2.26%
20 142.32+ 1.70°
100 141.71+ 1.08™

162.37+ 4.04* 5.35+ 0.16¢
139.97+ 16.4° 5.70+ 0.56%
126.80+ 4.44° 5.93+ 0.15%
114.95+ 2.10° 6.224 0.15
97.58+ 0.77¢ 6.63+ 0.03°
36.22+ 2.87¢ 13.59+ 0.53°

Y Each value represents mean + S.D. (n = 3).

? Any means in the same column followed by the same letter are not significantly (P < 0.05) different by Duncan's multiple

range test.



aa aolet

FErgEo ME HEF 2Ol EE X GUUEDY 101

Table 4. Palatability characteristics of glutinous rice using a rice taste analyzer.

Mixing ratio of

alutinous rice (%) Appearance Hardness Stickiness Balance Palatability
0 4.75+ 0.07V 7.18+ 0.05° 436+ 0.07° 4.59+ 0.08° 45.39+ 0.94°

5 5.83+ 0.10° 6.43+ 0.06° 5.32+ 0.10° 5.85+0.11° 55.34+ 1.03°

10 5.76+ 0.21° 6.52+0.11° 537+ 0.29° 5.80+ 0.27° 54.30+ 1.63°

15 6.11+ 0.20° 6.37+ 0.05" 5.87+ 0.29° 6.23+ 0.21° 57.34+ 237"

20 6.04+ 0.30° 6.38+ 0.17° 5.71+ 0.37™ 6.13+ 0.38° 57.01+ 2.26°

100 9.08+ 0.17° 4.85+ 0.02° 9.62+ 0.16" 9.57+ 0.20° 85.91+ 1.40°

Y Each value represents mean + S.D. (n = 3).

? Any means in the same column followed by the same letter are not significantly (P < 0.05) different by Duncan's multiple

range test.

OGeneral rice cooker (water)

2 955 | COHigh pressure rice cooker (water)

g mGeneral rice cooker (10% alcohol)
% 2 mHigh pressure rice cooker (10% alcohol)
22200 F
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25 100
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Mixing ratio of glutinous rice (Oryza sativa cv. Baegokchal, %)
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g g -High pressure rice cooker (10% alcohol) a
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235 15
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5 10
o2
=

o
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Mnung ratio of glutlnous rice (Oryza sativa cv. Baegokchal, %)

Fig. 1. Total polyphenol and flavonoid contents of the ethanolic extracts with mixing ratios of glutinous rice.
Y Any means in the same column followed by the same letter are not significantly (P < 0.05) different by Duncan's multiple

range test.
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Fig. 2. DPPH and ABTS radical scavenging activities of the ethanolic extracts with mixing ratios of glutinous rice.
Y Any means in the same column followed by the same letter are not significantly (P < 0.05) different by Duncan's multiple

range test.
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