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Cooking and textural properties of specialty germinated brown rices
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Abstract

Germination is a well-known economical technique that has been utilized to enhance the nutritional value of

brown rice. Owing to its higher nutritive quality, germinated brown rice has received significant attention in the past
decade. In this study, the physicochemical and cooking properties of specialty brown rice (SBR) were analyzed before and
after germination. Germination enhanced cooking properties such as water absorption, expanded volume, and increased
solid solubility of cooked SBR. The SBR texture measured using tensipresser, was significantly improved by germination.
The hardness of cooked SBR was decreased by germination, but stickiness was increased. Pasting analysis of the SBR
flours revealed a decrease in all viscosity values (peak viscosity, breakdown, setback, and final viscosity) after germination.
However, the gelatinization temperature remains unchanged upon germination. Additionally, amylose content and
amylopectin chain length distribution of SBR starch were slightly changed by germination. These results indicate that
germination leads to a substantial improvement in the cooking properties and texture of SBR.
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Table 1. Changes in the water absorption ratio (%) of brown rice before and after germination

. Soaking Water absorption ratio (%)
Variety Sample Tem - - - - - -
p- 10 min 20 min 30 min 60 min 90 min 120 min 15h
Samkwang  BR" 10°C 3.7+0.689 5.0+1.4" 5.3£1.2° 6.1£0.5° 7.5+0.9° 9.0+2.1° 20.6+0.6°
GBR? 11.6+0.9° 13.6+0.8° 16.6£2.0° 22.1£1.0° 25.241.3¢ 27.5+1.2¢ 43.6+1.2¢
Keunnun BR 5.1+0.8" 6.4+1.1 8.3+0.3¢ 10.2+0.7¢ 13.1£1.2¢ 14.5£1.6° 31.3+0.9¢
GBR 17.9+£1.1° 22.8+1.1° 26.0£2.1° 34.5+1.5° 39.5£1.9° 44.3+3.0° 61.4+1.7
Suwon595 BR 5.6£0.6" 7.6£1.6% 8.9+0.7" 10.8+1.1¢ 13.1£1.6 16.3£2.2° 31.742.9¢
GBR 17.9+1.4° 22.6+1.3° 25.9+2.5° 33.0£2.7° 39.0+.2.1° 423+2.7° 62.6x1.7°
Goami 4 BR 6.7+1.0° 8.7+0.6" 10.1£0.8* 11.0£1.2¢ 14.9+2.0¢ 16.1£0.8° 42.9+0.8°
GBR 22.1£1.0° 28.3+2.3% 33.1£2.0° 39.9+3.4° 47.0£2.0° 49.8+1.8" 68.9+2.9*
Heugkwang  BR 4,602 5.6+0.7" 6.1£0.9° 6.6+0.6° 8.5+1.1° 9.5+1.6" 22.9+1.1°
GBR 8.8+1.0¢ 12.5+0.9° 15.7£1.0° 20.1+0.7° 26.2+1.0° 30.1£1.2° 35.8+1.3¢
Samkwang BR 25°C 4.4+0.7" 5.3+0.5' 5.5+2.8¢ 9.240.4¢ 11.5+0.8' 13.3£1.0" 27.8+1.4"
GBR 12.5+0.9¢ 17.5+1.4 20.3£1.5° 27.14£2.2¢ 30.7£2.2¢ 32.9+1.0¢ 44.7+0.7¢
Keunnun BR 7.120.6 8.8+1.5¢ 10.6+1.8"  154%1.07  17.5£1.3""  20.8+0.7" 37.7+1.5
GBR 23.7+1.2° 28.0+0.9° 33.4+£2.4° 39.6+2.1° 443+1.7° 49.1+1.3 62.6+2.5°
Suwon595  BR 7.5£1.0¢ 10.2+1.1° 12.0£0.7% 16911 20.7£0.4%  222+0.5" 38.5+0.5"
GBR 21.541.6° 26.4+1.1¢ 31.4+1.1° 41.1£1.5° 43.742.8° 49.5+2.2° 61.7+1.7°
Goami4 BR 8.6£0.9" 10.7+0.6" 13.7+0.6" 19.2+1.0¢ 23.0+0.8" 27.4+0.7° 52.34+2.8°
GBR 26.0£3.6" 34.5+1.5% 40.242.2* 48.8+1.2° 52.942.0° 58.0+1.4° 74.5+1.3*
Heugkwang  BR 5.3+0.6" 7.240.3" 8.7+1.41 11.9+1.1° 14.4+1.8" 16.4+1.6° 34.4+1.1¢
GBR 7.9+£1.1° 9.8+0.9° 11.0+£0.4° 14.6+0.7° 17.8+1.2¢ 22.1£1.0° 43 4+1.74
YBR: brown rice
YGBR: germinated brown rice
YEach value is meantstandard deviation
YDifferent letters in the same column indicate significant difference by ANOVA and Duncan’s test (p<0.05).
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Table 2. Changes in the cooking characteristics of brown rice
before and after germination

Water absorp- Expensibility Soluble solid

Variety  Sample oo %) (%) (%)
Samkwang BR" 151.1£1.5%%9  128.9+0.7° 6.1+0.3°
GBR?  176.6+3.7° 133.7+0.2° 8.2+0.4¢
Keunnun BR 163.2+5.2¢ 131.0+0.7¢ 9.3+£0.4¢
GBR  187.8+2.1° 134.740.5°  13.7£0.3"
Suwon595 BR 163.4+1.4¢ 131.7+0.2¢ 9.0+0.0°
GBR  195.5+1.1° 137.4+0.1°  11.4+£0.9°
Goamid BR 107.3+0.7" 133.5+0.3¢ 3.6+0.1"
GBR  138.4+0.8% 124.3+0.5¢ 6.2+0.6°
Heughkwang BR 153.246.4° 129.2+1.1° 6.2+0.4°
GBR  146.2+0.8 127.4+0.1° 6.4+0.3¢

YBR: brown rice

JGBR: germinated brown rice

YEach value is meantstandard deviation

“Different letters in the column row indicate significant difference by
ANOVA and Duncan’s test (p<0.05).
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Table 3. Changes in the textural properties of brown rice before and after germination

Variety Sample Hardness (dyne/cm?)  Toughness (dyne/cm?) Adhesiveness (dyne/cm®)  Stickiness (dyne/cm?)
Samkwang BR" 67.42+4.18%Y 27.64+0.72° 17.20+5.05¢ 12.83+1.17¢
GBR? 61.46+6.58° 28.13+0.85¢ 34.96+4.18° 19.86+2.72¢
Keunnun BR 65.53+4.08° 27.66+0.88" 55.10+£5.03 34.78+6.05"
GBR 44.76+5.38" 24.56+1.10¢ 59.32+4.26" 37.65+10.16"
Suwon595 BR 80.23+7.96" 31.19+1.12°¢ 18.57+2.63¢ 12.80+0.86"
GBR 40.61+£2.51° 23.38+0.55¢ 55.12+3.51° 27.86+2.91°
Goami4 BR 156.40+5.69° 42.42+5.40° 0.59+0.15" 0.80+0.44"
GBR 149.16+11.98* 31.97+1.53¢ 3.52+1.44" 5.43£1.67¢
Heughwang BR 142.05£9.93% 37.232.02° 8.96:2.54¢ 6.771.12¢
GBR 134.64+10.67° 38.28+2.88" 9.23+0.87¢ 6.30+0.93¢

YBR: brown rice
GBR: germinated brown rice
9Each value is meantstandard deviation

“Different letters in the same column indicate significant difference by ANOVA and Duncan’s test (p<0.05).
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Table 4. Changes in the pasting properties of brown rice before and after germination

Variety Sample Peak viscosity (cp)  Trough (cp) Breakdown (cp)  Final viscosity (cp) Setback (cp)  Pasting Temp. (°C)
Samkwang BR" 2734.0£13.2%9  1776.3+51.3° 957.7+£48.2° 3197.3£27.0° 1421.0431.2° 66.5+0.0°
GBR? 223.3£7.5" 13.5+5.0" 209.8+6.3" 63.5+10.4" 50.0+12.28 66.6+0.1°
Keunnun BR 2697.7+13.6" 1519.3£56.2° 1178.3+46.5* 2941.7497.5° 1422.3+41.3 66.7+0.3%
GBR 128.7+2.9' 20.0+5.0" 148.7+5.8" 4.0£13.1" 24.0+8.2¢ 66.5+0.1°
Suwon595 BR 2211.347.6° 1365.0+33.9 846.3+36.6° 3326.7+35.6 1961.7£2.9* 67.6+0.0"
GBR 118.742.9' 57829 124.3+2.9 11.0+5.0" 16.7+7.68 66.6+0.0°
Goami4 BR 1675.7£20.2° 1430.3£16.1° 245.3+5.8" 2644.7+32.3¢ 1214.3+£25.5¢ 76.3+1.1*
GBR 673.3£20.2 492.3+20.2° 181.0+0.0¢" 1167.3£10.4 675.0£13.2° 76.6+1.1°
Heugkwang BR 1853.8+10.3¢ 1052.8426.3¢ 801.020.4 2137.3428.5° 1084.5+11.2¢ 67.4+0.6™
GBR 385.7+16.1¢ 130.3£10.4¢ 255.345.8° 438.3£2.9¢ 308.0+8.7" 66.5+0.1°

YBR: brown rice
YGBR: germinated brown rice
9Each value is meantstandard deviation

“Different letters in the same column indicate significant difference by ANOVA and Duncan’s test (p<0.05).
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Table 5. Amylose content (%) in starch of brown rice and germinated brown rice

Samkwang Keunnun Suwon595 Goami4 Heughkwang
BR" 18.60.1°% 16.3£0.1° 18.8+0.1 31.5+0.3 16.3+0.2°
GBR? 19.9+0.4° 16.2+0.1° 19.6+0.1° 38.3+0.4* 16.1+0.2°

YBR: brown rice
YGBR: germinated brown rice
9Each value is meantstandard deviation

“Different letters indicate significant difference by ANOVA and Duncan’s test (p<0.05).

Table 6. Changes in the amylopectin branched chain length distribution of starch isolated form brown rice before and after germination

Distribution (%)
Variety Sample Average chain length
DP 6-12 DP 13-24 DP 25-36 DP>37

Samkwang BR" 20.3+0.149 27.740.1% 47.9+0.4° 12.8+0.2" 11.5+0.3¢
GBR? 21.8+0.4° 27.0£0.6° 44.3+1.0¢ 13.420.6° 15.3£0.9°
Keunnun BR 20.9+0.3° 27.8+0.2% 46.1+0.6° 13.00.5™ 13.1£0.9¢
GBR 21.1+0.1° 27.7+0.2% 45.9+0.1° 12.8+0.1% 13.6+0.2°
Suwon595 BR 21.6+0.2° 27.7+1.0% 44.1£0.6° 13.3£0.3° 14.9+0.1°
GBR 20.8+0.1° 28.9+0.7° 45.3+0.5% 12.3+0.1° 13.4+0.1°
Goami4 BR 23.7£0.1* 15.3+0.2° 50.2+0.1* 15.7+£0.2* 18.9+0.1*
GBR 23.8+0.1* 14.9+0.1° 50.1+0.2% 16.0+0.1° 19.1+0.2°
Heugkwang BR 20.9+0.1° 28.9+0.6" 44.90.4< 12.540.1¢ 13.6+0.1°
GBR 21.0+0.1° 27.9+0.9® 45.8+0.7° 12.8+0.2% 13.5+0.0°

YBR: brown rice
JGBR: germinated brown rice
9Each value is meantstandard deviation

YDifferent letters in the same column indicate significant difference by ANOVA and Duncan’s test (p<0.05).
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