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Changes in Quality Properties of Brown Rice after Germination

Dae-Jung Kim, Sea-Kwan Oh*, Jeong-Heui Lee, Mi-Ra Yoon, Im-Soo Choi, Dong-Hyen Lee', and Yeon-Gyu Kim

National Institute of Crop Science, Rural Development Administration
'Misillan Company

Abstract The objective of this study was to evaluate quality properties, including amylose, alkali digestion value (ADV),
and amylogram, of brown rice and germinated brown rice of some cultivars in Korea for rice processing products. The
protein content of brown rice was significantly higher than those of germinated brown rice. The amylose content of the
samples ranged from 17.09 to 18.85%. Alkali digestion value (ADV) of brown rice and germinated brown rice were
described as a grade of 2-5 and 4-7, respectively. In a rapid visco analyzer (RVA) examination, pasting temperature of
brown rice and germinated brown rice was 67.93-68.05°C. In addition, the pasting characteristics of brown rice were
significantly higher than those of germinated brown rice. A texture analysis test showed that germinated brown rice
Haiami had the lowest hardness and germinated brown rice Samkwang had the highest adhesiveness.

Keywords: brown rice, germinated brown rice, physicochemical, amylose, RVA
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Table 1. Gradient elution program for analysis of chain-length distribution (%)

Time (min) 0 6 17 34 53 113 213 223
150 mM NaOH 70 60 50 40 35 30 10 0
150 mM NaOH-500 mM NaOAc 30 40 50 60 65 70 90 100
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Table 2. Physicochemical properties of brown rice and germinated brown rice

Physicochemical properties (%)

Varieties

Germination percentage Protein Amylose ADV? (1-7)

. BR" 100.00£0.00%* 9.85+0.03° 17.09+0.25* 4.22+0.84°
Migwang 2 b bed
GBR? 100.00+0.00° 7.61+£0.21°¢ 18.48+0.29 5.50+2.12%

Boramehan BR 99.00+0.00" 8.76+0.06% 17.13£0.12* 4.56+0.51*
GBR 99.50+0.71°¢ 6.44+0.10° 18.85+0.58" 4.67+0.47%

Samiowan BR 95.50+0.71* 8.89+0.05° 16.67+0.18" 2.224+0.38°
s GBR 100.00+0.00° 6.22+0.08* 18.83+0.49° 6.17+0.24

Hoiami BR 97.5042.12° 8.66:0.12° 17.14+0.25 4.00+1.00°

cran GBR 100.000.00¢ 6.62+0.06° 18.47+0.88" 7.00+0.00°

YBR: Brown Rice ?GBR: Germinated brown rice ?ADV: Alkali Digestion Value “Different letters in the same row indicate significant

difference(by ANOVA and Duncan’s test, p<0.05).

Table 3. Pasting characteristics of brown rice and germinated brown rice

Varieties®” Pasting temp Peak viscosity ~ Trough viscosity ~ Breakdown” Final viscosity Setback®
©C) (RVU?) (RVU) (RVU) (RVU) (RVU)
Migwang BR" 68.05+0.05° 161.91£3.50° 90.86+10.93¢ 71.05+9.19¢ 176.25+11.48° 14.34+9.50"
GBR? 68.00+0.05* 8.86+0.95 3.58+0.96" 5.28+0.05° 8.31+0.32° -0.56+0.64
Boramehan BR 68.03+0.03" 160.61£1.62¢ 88.44+1.92¢ 72.17+1.42¢ 170.44+4.65% 9.83+3.91¢
GBR 68.00+0.09* 16.58+1.97° 2.11+0.81° 14.47+1.26° 9.39+1.13% -7.19+1.01%
Samkwang BR 67.95+0.00° 167.92+1.86" 85.70+1.71% 82.2242.17° 164.19+2.88 -3.7242.25%
GBR 67.98+0.06" 47.41£1.04¢ 8.94+0.34* 38.47+0.69¢ 32.78+1.81° -14.64+0.97*
Haiami BR 67.98+0.08° 154.89+1.65¢ 78.89+8.58° 76.00+8.48% 158.42+9.85°¢ 3.53+9.52%
GBR 67.93+0.08° 47.92+3.12¢ 7.06+1.05° 40.86+2.22° 29.31+1.91° -18.61+£2.20°

YBR: Brown Rice ?GBR: Germinated brown rice *RVU: Rapid Visco Units “Peak viscosity minus trough viscosity. *Final viscosity minus peak
viscosity. ®Each value is meanzstandard deviation. ”Different letters in the same row indicate significant difference (by ANOVA and Duncan’s

test, p<0.05).
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Table 4. Amylopectin chain length distributions of brown rice and germinated brown rice

DP 13-24 (%) DP 25-36 (%) DP 37-60 (%)

Varieties DP? 6-12 (%)

- BR" 33.1120.11%"
igwang GBR? 33.35+0.14°
I BR 33.07+0.12
oramehan GBR 33.810.04¢
BR 33.46+0.05°
Samkwang GBR 33.65+0.08°
. BR 33.32+0.09°
atami GBR 34.44x0.05

52.31£0.10° 10.810.16° 3.76+0.05¢
52.41+0.02°¢ 10.67+0.05¢ 3.55+0.09°
52.82+0.05¢ 10.52+0.09° 3.58+0.09°
52.32+0.08° 10.35+0.02* 3.53+0.05°
52.38+0.09° 10.59+0.11% 3.59+0.04°
52.58+0.05¢ 10.37+0.03* 3.43+0.04°
51.45+0.09* 11.31+0.06° 3.93+0.04°
52.010.04° 10.35+0.04* 3.21+0.03*

UBR: Brown Rice ?GBR: Germinated brown rice ?DP: Degree of Polymerization YEach value is mean+standard deviation. “Different letters in
the same row indicate significant difference (by ANOVA and Duncan’s test, p<0.05).
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= = +Germinated brown rice
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) Hajami = Brown rice
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Fig. 1. Palatability description of cooked brown rice and cooked germinated brown rice.
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