KOREAN J. FOOD SCI. TECHNOL. Vol. 43, No. 2, pp. 142~148 (2011)

KOREANJOURNAL OF
IR A SR

FOOD SCIENCE AND TECHNOLOGY

©The Korean Society of Food Science and Technology

4 JINES 98t Cirst Wo| BEEY
sl - AQ3| - PAD - by
=2 EA T el T

Quality Analysis of Diverse Rice Species for Rice Products

Hye-Ryun Kim, Young-Hee Kwon, Jae-Ho Kim, and Byung-Hak Ahn*
Korean Alcoholic Beverage Research Center, Korea Food Research Institute

Abstract The objective of this study was to analyze proximate composition and physicochemical properties according to
different kinds of rice. In total, 20 varieties of rice were used (Domestic-19, Imported-1). The moisture contents ranged
from 11.11£0.20 to 3.28+0.03%. The crude protein and crude lipid contents were ranged from 5.04+0.03 to 7.02+0.10%
and 0.18+0.01 to 0.73+0.05%, respectively. The mineral contents were Calcium, 3.56+0.11-6.69+0.08 mg/100 g; Sodium,
3.39+0.01-17.43+0.04 mg/100 g; Phosphorus, 64.12+0.88-102.0+£0.36 mg/100 g; Zinc, 0.95+0.01-1.75+£0.0 mg/100 g; Iron,
0.1940.0-0.69+0.02 mg/100 g; Magnesium, 9.89+0.47-23.310.21 mg/100 g; Potassium, 47.11+3.49-82.19+1.08 mg/100 g;
and Manganese, 0.47+0.0-1.14+0.01 mg/100 g. Eighteen kinds of rice exhibited small kernels. Amylose contents ranged
from 10.3£1.27 to 19.4+0.15%, while starch value ranged from 70.8+2.67 to 80.1+£5.09%. Alkali digestion value was
described as 5-6 grade and gel consistency was shown to be ‘soft’ regardless of the rice kinds.
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Table 1. Proximate composition of rice varieties (%o, W/w)
Rice varieties Moisture®*** Crude lipid****  Crude protein**** Ash**** Fiber**** Carbohydrate****
Nampyeong 12.19+£0.01% 0.2240.01" 7.00+0.09* 0.40+0.03 0.46+0.02° 79.73+0.16"
Dongjin 1 12.44+0.07° 0.30+0.02%" 6.90+0.09° 0.37+0.04" 0.28+0.01¢ 79.71£0.23!
Dongjin 2 11.80+0.08"" 0.37+0.0°1 6.57+0.09* 0.40+£0.01° 0.26+0.01° 80.60+0.20°
Dongjinchal 12.55+0.05" 0.47+0.02° 7.02+0.10° 0.32+0.01%" 0.24+0.00" 79.400.18"
Samkwang 12.01£0.09*" 0.18+0.019 5.04+0.03' 0.30£0.01"% 0.31+0.02¢ 82.16+0.16"
Samduk 12.22+0.06* 0.73+0.05* 6.29+0.00°f 0.44+0.00* 0.30+0.01° 80.02+0.12"
Saechucheng 12.54+0.07 0.3420.03%" 5.38+0.04* 0.33£0.01%" 0.30+0.00° 81.1120.15¢
Sura 13.27+0.14° 0.30+0.02%" 6.08+0.02¢ 0.35+0.04%" 0.29+0.01° 79.71£0.23
Sindongjin 13.28+0.03" 0.18+0.019 5.80+0.08" 0.37+0.03" 0.27+0.01" 80.100.16"
Odae 11.97+0.11¢% 0.38+0.02¢ 5.67£0.13' 0.36+0.01" 0.24+0.00" 81.38+0.27*
Onnuri 11.76+0.07%" 0.3120.03¢% 6.67+0.15° 0.30+0.03"% 0.33+0.02" 80.63+0.30¢
Unkwang 11.25+0.11% 0.31+0.01°" 5.74+0.10" 0.35+0.02%f 0.26+0.01° 82.09+0.25°
lmi 11.50+0.17 0.310.02°% 6.72+0.03* 0.30+0.02" 0.26+0.01' 80.91+0.25%
Ilpum 11.63+0.13" 0.27+0.01¢" 5.86+0.09" 0.35+0.04f 0.32+0.00° 81.57+0.27%
Junam 11.54+0.08" 0.66+0.03" 5.46+0.01 0.39+0.01° 0.230.02' 81.72+0.15™
Chucheong 12.42+0.17* 0.26+0.01" 5.75+0.16" 0.30+0.00% 0.28+0.02¢ 80.99+0.36"
Hopyeong 11.95+0.05" 0.3120.03¢% 5.2240.06" 0.37+0.03" 0.28+0.01¢ 81.87+0.18%
Hopum 12.48+0.17° 0.38+0.02¢ 6.45+0.04% 0.41+0.03* 0.29+0.02" 79.99+0.28"
Hwayoung 11.11+0.20" 0.47+0.02° 6.23+0.08" 0.360.03" 0.25%0.00' 81.58+0.33"
Imported (USA) 11.86+0.05%" 0.35+0.02% 6.09+0.12¢ 0.26+0.02¢ 0.31+0.01¢ 81.13+0.22°"
Mean+SD of 3 replications
*E%p<0,0001
*!Means with different letters vertical the line are significantly different at 5% level by Fisher’s LSD test.
Table 2. Mineral contents of rice varieties (mg/100 g)
RiCeVaIietieS Ca**** Na**** P**** Zn**** Fe**** Mg**** K**** Mn****
Nampyeong 4.80+0.37 9.55+0.15°"  80.06+3.53°  1.08+0.00" 0.22+0.00' 0.89+0.47™  47.11£3.49  0.48+0.01™
Dongjin 1 5.07+0.28%  17.43£0.04°  90.69+1.09°  1.01£0.02' 0.37+0.00°  14.05£0.47  59.05+3.56"  0.51=0.011"
Dongjin 2 426+£0.06"  1047+1.28%  88.39£1.09™  1.25+0.0' 0.31£0.02°7  15.60+£0.28%  63.70+3.42°%" 0.55+0.01*
Dongjinchal 5.49+0.12° 7.65£0.79"  71.45£2.44%  1.69+0.01° 0.26+0.00¢"  18.23+0.04  64.60+0.82°" 0.47+0.0™
Samkwang 3.56+0.11% 5.68+0.11"  73.09+0.4 1.22+0.00’ 0.33+£0.00*°  10.89+0.05'  81.27+0.99" 1.14+0.01°
Samduk 6.69+0.08" 10.51£0.10°  102.0£0.36*  1.30+0.00" 0.41£0.01°  23.31£0.21°  76.89+4.77™ 0.99+0.02°
Saechucheng 4.61+0.03"% 7.56+0.04"  80.86+1.8° 1.49+0.02¢ 0.41£0.00"  14.84+0.02"  73.31£2.69*¢ 0.88+0.05%
Sura 5.544+0.03¢ 8.69+0.43%  85.67+1.47¢ 1.41+0.01° 0.29+0.03%  17.09+£0.26°  68.23+9.02*% (.89+0.01¢
Sindongjin 3.82+0.23* 4.90+0.067  64.12+0.88"  1.44+0.00° 0.19£0.00/ 10.09+0.12™  51.93+1.979  0.60+0.00/
Odae 5.15+0.07¢ 8.73+0.53®  88.66+1.6™ 1.64+0.01¢ 0.35+£0.00¢  21.11+0.15°  69.21+6.80°*" 0.85+0.00°
Onnuri 427£0.03"  1532+0.09°  80.08+£0.47°  1.09+0.02 0.26+0.00¢"  11.17+0.43"  51.65+2.487  0.52+0.01*
Unkwang 6.30+0.06° 7.91£0.13%"  81.87+£1.56°  1.36+0.01¢ 0.22+0.021  16.42+0.25"  60.15+1.428"  0.82+0.02¢
Imi 5.544+0.20° 8.69+0.67%  69.60+1.588  1.27+0.01 0.42+0.03°  11.11£0.07"  61.30+2.45%" 0.48+0.00™
Ipum 4.08+0.227 4.38+0.03%  83.10+2.07*  1.75+0.00° 0.25+0.00"  17.35+£0.07°  75.69+0.39™¢ 1.05+0.00°
Junam 4.62+0.03"% 3.53+0.16" 101.75+2.0° 1.69+0.01° 0.40+£0.00°  22.45+0.07° 82.19+1.08*  0.99+0.02°
Chucheong 4.59£0.13%" 4.55+0.03  72.96:0.43"  1.40+0.03f 0.43+0.01°  14.13+£0.03"  70.52+0.8°  0.86+0.00°
Hopyeong 3.64+0.25 3.39+0.01'  72.38+0.95%®  1.30+0.01" 0.29+0.01%  13.54+0.09  58.74+1.10"  0.74+0.00"
Hopum 4.41£0.07¢" 9.79£0.72°  90.52+0.88"  1.41+0.00" 0.35+£0.04*  16.21£0.17°  59.39+6.07"  0.65+0.02'
Hwayoung 4.82+0.15%7  11.55+0.55°  91.03£0.29"  1.71=0.00° 0.69+0.02°  16.97+0.08°  70.01£3.74°* 0.87+0.01%"
Imported (USA)  4.17+0.07' 11.67£0.18°  69.43£0.758  0.95+0.01™  0.29+£0.00%  11.34+0.11%  62.34+7.61°®" 0.86+0.01%"
Mean£SD of 3 replications
*H%%p<0.0001

*MMeans with different letters vertical the line are significantly different at 5% level by Fisher’s LSD test.
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Table 3. Physicochemical properties and 1000 grains weight of rice varieties
. . Physicochemical properties (%) 1000 grains weight
Rice varieties

Head**** Broken**** Chalky**** Colored Damaged**** (29**

Nampyeong 89,4057 0.63+0.231 9.73£0.42" 0.03+0.01 0.13+0.06% 19.2+0.13"%
Dongjin 1 75.9+1.24% 1.17£0.14%" 22.77+1.39% 0.03+0.06 0.17+0.06% 18.9+0.15¢"
Dongjin 2 86.3+2.3 1% 4.4+0.30° 9.2+2.03¢" - 0.120.1° 20.7+0.43%
Dongjinchal 1.07+0.49¢ 0.07+0.06 98.8+0.51° - 0.07+0.06° 19.5+0.34°
Samkwang 92.8+1.57 2.03+0.45°% 4.57£1 2" - 0.53+£0.21%® 20.3+0.15¢
Samduk 81.8+1.91°f 16.03£0.5° 1.8+0.25" 0.03+0.01 0.3+0.26%% 18.6+0.28"
Saechucheng 95.4+0.72° 1.73+0.38'%" 2.74+0.36" - 0.13+0.06% 19.2+0.31%
Sura 79.23+1.04% 1.03+0.492" 19.4+1.09° - 0.30.12% 20.6+0.33%
Sindongjin 32.37£2.20 1.0+£0.3" 65.4+2.15° - 0.13£0.06% 24.2+0.99*
Odae 4724035 7.53+0.95° 45.3+0.26° - 0.5+0.2% 23.1+0.40°
Onnuri 89.5+0.61% 1.440.30%" 8.9+0.30¢" - 0.24+0.01% 18.8+0.24¢"
Unkwang 56.9+4.10' 7.83+0.85° 31.57+1.70¢ - 0.30. 1% 20.6+0.30%
Tmi 89.0:£0.53%0d 4.2+0.35° 6.57£0.25" - 0.170.15% 18.2+0.07'
Tpum 66.0+2.29¢" 3.03£0.67% 30.37+1.72¢ 0.070.06 0.6+0.2° 20.4+0.21°
Junam 92.3+0.86 3.8+0.69* 3.73+0.38" - 0.13+0.06% 21.2+0.12°
Chucheong 90.2+1.18%* 3.83£0.51 5.63+1.06" 0.070.06 0.23+0.12% 18.8+0.64¢"
Hopyeong 92.8+0.23% 0.83+0.31" 6.1£0.26" - 0.23+0.12% 19.6+0.06"
Hopum 79.07+8.09%" 2.97£0.3% 17.87+0.79°% - 0.13+0.01% 20.9+0.36%
Hwayoung 96.5+0.55° 2.13+0.58° 1.13+0.211 - 0.23+0.15% 21.1£0.16°
Imported (USA) 84.5+0.96f 3.4+0.87+ 11.6+0.26%" - 0.47+0.29% 21.2+0.36°

Mean£SD of 3 replications
**p<0.01, ***p<0.001, ****p<0.0001

*IMeans with different letters vertical the line are significantly different at 5% level by Fisher’s LSD test.

Table 4. Amylose contents, alkali digestion value, gel consistency and starch value of rice varieties

Rice varieties Amylose content (%)****  Alkali digestion value***  Gel consistency (mm)****  Starch value (%, dry basis)
Nampyeong 17.6£0.06"" 5.0+0.00° 71.0+1.00" 74.1£2.02
Dongjin 1 18.1£0.06%"" 5.3+0.58" 79.0+5.57%" 74.1£1.64
Dongjin 2 19.440.15° 6.0+0.00 74.3+3.51°% 71.6+8.83
Dongjinchal 10.3+1.27 6.00.00° 100+0.00° 70.8+£2.67
Samkwang 17.5+0.25¢ 6.0+0.00° 75.0+7.00°% 77.9£0.22
Samduk 17.7£0.47% 5.0+0.00° 75.0+3.89°% 75.3+£5.48
Saechucheng 18.5+£0.120fe 5.0+0.00° 79.3+5.03% 77.4+4.13
Sura 18.4+1.37% 5.7+0.58% 70.7+4.04 73.4+1.95
Sindongjin 18.1£0.82¢%h 6.0+0.00° 80.0+5.00%% 71.1+1.88
Odae 18.7+0.06°% 6.0+0.00° 75.0+6.00°% 73.4+2.87
Onnuri 19.3£0.17% 5.7+0.58% 73.0+2.00°% 77.0+4.63
Unkwang 17.7£0.17% 6.0+0.00 90.0+5.00° 80.1+5.09
IImi 17.3£0.25" 5.3+0.58" 75.7+4.04°% 76.0+6.54
Ilpum 17.5+0.44¢ 6.0+0.00 63.0+£7.0" 79.2+£11.73
Junam 19.2+0.26%* 5.7+0.58% 84.0+4.00%¢ 73.3£2.12
Chucheong 19.1£0.32%* 5.0+0.00° 77.3+9.29%" 74.1£1.85
Hopyeong 17.3+0.23" 6.0+0.00° 76.7+4.16%% 76.1£1.81
Hopum 18.9:£0.407 5.0+0.00° 78.3+7.77% 72.5+4.75
Hwayoung 17.7£0.12%" 6.0+0.00 88.0+1.00™ 75.4+5.48
Imported (USA) 17.9+0.55% 5.0+0.00° 99.7+0.58" 75.442.69

Mean£SD of 3 replications
***p<0.001, ****p<0.0001

**Means with different letters vertical the line are significantly different at 5% level by Fisher’s LSD test.
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Table 5. Pasting characteristics of rice varieties by rapid visco analyzer (RVA)

o . Viscosity (cp)

Rice varieties Pasting temp (°C)****

Peak#*** Final Visc**** Breakdown**** Setback****
Nampyeong 73.0+0.67% 2529.5+19.09' 3053+46.67< 895.0+118.79¢ 1418.5+53.03<
Dongjin 1 86.6+0.00° 2369.5£30.41" 2677.5+67.18" 985+26.87°" 1293+9.90"
Dongjin 2 71.0+0.07¢ 2509+19.80"% 2820+33.94¢ 1032+18.38% 1343+4.24"
Dongjinchal 70.2+0.07¢ 995.5+47.38 754+£16.97 442+31.11" 200.5+0.71'
Samkwang 71.8+0.04¢ 2905+12.73° 2991+39.6% 1344.5+13.44° 1430.5+13.44%
Samduk 83.3+0.07% 2136.5+4.95' 2440+26.87' 975+14.14%% 1278.5+7.78
Saechucheng 78.7+8.73%¢ 2543.5+12.02" 3060.5+7.78% 1055.5+21.92%% 1572.542.12°
Sura 71.1+0.00¢ 2485+18.38¢ 2783+36.06¢ 1253.5+61.52% 1329+2.83"
Sindongjin 72.6+0.04¢ 2784.5+13.44¢ 2690.5+£30.41" 1329.5+10.61° 1235.5+6.36
Odae 71.1+0.25¢ 2621.5426.16° 3007.5+3.54%" 1078.5+28.99% 1464.5+6.36°
Onnuri 71.0+0.11° 2497+25 .46 2991.5+14.85%F 911.5+0.71% 1406+11.31¢
Unkwang 73.0+0.67% 2846+9.90° 3213+89.10 1028.5+68.59°* 1395.5+10.61"%
Imi 73.1+0.67% 2641.5+28.99¢ 2851+1.41¢ 1092+19.80¢ 1301.5+7.78
Tpum 71.8+0.11° 2643+38.18° 3112+15.56° 1062.5+55.86°* 1531.5+2.12°
Junam 71.0+0.00¢ 2632439.6° 2941.5+79.90" 1061.5+44.55% 1371+4.24¢8
Chucheong 85.7+0.07° 2492.5+7.78" 2953.5+54.45¢ 1007+59.40%" 1468+2.73¢
Hopyeong 71.0+0.04¢ 3053+16.97° 3298.5+21.92* 1206.5+9.19° 1452+14.14%
Hopum 79.5+9.72% 2365.5£86.97" 2630.5+9.19" 977.5+55.86°" 1242.5+21.92¢
Hwayoung 73.9+0.57°% 2926+15.56 3036+35.36°* 1323.5£21.92° 1433.5+2.12%
Imported (USA) 75.10.04* 2953422.63° 3015.5+36.06%" 1253.5+61.52% 1316+2.83"

Mean£SD of 3 replications
*iREH<0.0001

*IMeans with different letters vertical the line are significantly different at 5% level by Fisher’s LSD test.
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