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Abstract

Physicochemical properties of five commercial rice products were investigated in order to select the appropriate
rice varieties for the preparation of frozen fried rice. Among the evaluated rice varieties, Onnuri (16.06%) had
the highest amylose content, while Beakjinju (11.83%) had the lowest. The water absorption index ranged from
1.45 to 1.65 g/g. Regarding the Hunter’s color values, the L and a values of all rice varieties decreased while
the b value increased with freezing-storage following the cooking process. The initial pasting temperature showed
no significant differences among the five rice varieties. The highest viscosity (peak, trough, and final) and setback
were found in the Sindongjin, while the lowest breakdown was found in the Baekjinju variety. Hardness, chewiness,
and cohesiveness of all five cooked rice varieties decreased while their adhesiveness increased after freezing-storage.
Under electron microscopy scanning, pores were observed inside the tissue of frozen cooked rices manufactured
from Baekjinju and Hopum varieties, while substantially smooth tissue structure was observed in Sindognjin, Onnuri,

and Ilmi rice vareties.
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Table 1. The proximate composition of five rice varieties
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Table 2. Amylose content and water absorption index of five rice
varieties

Water absorption index

Variety of rice Amylose (%)

Variety of rice Moisture (%) Crude protein (%) Crude lipid (%) Crude ash (%) (g HOfg)
Sindongfin 126001 649:0.09°  048:0.08"  048:0.03" Sindongjin 1527:0.19" 1.60:0.6'
Backjimju ~ 110:000°  6530.18"  085:0.15  033+0.02° Backjinju 11.83+0.3%° 1.65+0.9"

Hopum 1254000  626£0.14°  034£006°  037:001° Hopum 14.67+0.60° 16305
Onnuri 124£000°  558:006"  047:0.12°  033:002° Onnuri 16.060.05° 145:08°
Timi 126:000° 588004  0610.11"  046:005" Timi 15.05:0.36" 1.64£04°

"The present data were expressed mean+SD. Different letters indicate significantly
different at p<0.05 by Duncan’s multiple range test.

"The present data were expressed mean+SD. Different letters indicate significantly
different at p<0.05 by Duncan’s multiple range test.
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Table 3. Color values of five rice varieties

Variety of rice Color
L a b

Sindongjin ~ 86.66:0.00"  -2.39t000°  5.70:0.00"

Backjinju ~ 87.81:001"  -232:001'  624x0.00°

E‘;ZV Hopum 85.97+000° 237004  6.65%0.01°

Onnuri 86.640.12° 2411001  6.18:0.00°

Timi 86.76:0.00° 250001  5.91:000"

Sindongjin ~ 55.66t0.04'  -342:003' 374004

Backjinju ~ 57.13:001°  -334:000°  5.34:003°

Cooked rice Hopum 5647:0.09°  -3442005' 369027

Onnuri 5687:001°  -347:000°  3.59:0.02°

Timi 58.13£0.02  -333000° 378001

Sindongjin  57.05:061"  -2712015"  4.690.00°

Backjimju ~ 57.76:096°  -2.83:0.15'  8.51:0.00"

Frozen stored g ) 6037081"  -3.16:0.13°  5.02:0.00"
cooked rice

Onnuri 6094153 289+0.18"  5.89:0.00"

Timi 61.03£092°  -32620.10°  5.8240.00"

"The present data were expressed meantSD. Different letters indicate significantly
different at p<0.05 by Duncan’s multiple range test.
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Table 4. Rapid visco analyser (RVA) data for five rice varieties

Viscosity (RVU)
Variety of rice Pasting temp. (C) .
¥ 8 e Peak Trough Final %ge‘i]; Setback

Sindongjin 67.33043" 1312120.13" 80.25+1.00° 150.63+321° 50.96+0.88" 70.38+2.21°
Backjinju 68.371.38" 11258234 51.78£0.75" 90.83+3.42° 60.72£2.98' 39.06£2.71°
Hopum 68.83:0.83" 85.09+4.06° 57.17£3.11¢ 121.04£3.96° 27.92£1.50° 63.88+1.38°
Onnuri 68.48:1.18" 91.13+0.80" 58.63+021° 124.04£046° 32.500.58' 6542025
Timi 7043+1.58" 103.30+1.63° 67.6741.53 135.88+0.46" 35.63+0.63° 6821+0.54"

"The present data were expressed meantSD. Different letters indicate significantly different at p<0.05 by Duncan’s multiple range test.

Table 5. Changes in the texture properties of cooked and frozen-stored cooked rice varieties

Variety of rice Hardness (g) Springiness (%) Adhesiveness (g) Chewiness (g) Cohesiveness (%)

Sindongjin 814.19+288.44"" 0.96+0.10" 2.1143.02" 545.39+224.21° 0.63+0.08"

Baekjinju 463.82+77.33 0.93+0.09" -13.06+13.99' 23823416223 0.53+0.07"

Cooked rice Hopum 772.33+24.34" 0.89+0.13" 2.72+1.98" 415.06£188.68" 0.59+0.07"

Onnuri 10000.14+389.49" 091£0.12° -5.2143.83" 495.54+265.20° 0.630.06"

TImi 819.24+138.45° 0.95:0.12° -3.09+1.68" 586.40£307.57" 0.58+0.09"

Sindongjin 576.55+163.89" 0.97+0.08" 4.78£2.29" 507.52+127.71° 0.60+0.05"

Baekjinju 293.33+111.40° 0.90+0.10" 5118227 136.£76.69° 0.500.06"

Frozen. sured Hopum 617.92+122.44° 0.58+0.11° 2.17£0.90° 288.56+72.02° 0.53£0.03"
cooked rice

Onnuri 725.96+233.84" 0.92£0.11° -1.3540.85" 374.93+148.50° 0.560.05"

Timi 654.61+212.29° 0.89£0.11° -1.05£0.67" 318.15+140.44° 0.53+0.04"

"The present data were expressed meantSD. Different letters indicate significantly different at p<0.05 by Duncan’s multiple range test.
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Sindongjin

Baekjinju

Hopum

Fig. 1. Scanning electron micrographs (X1000) of cross-sectioned raw rice and frozen-stored cooked rices.
A, uncooked raw rice grain; B, cooked rice; C, frozen stored cooked rice for 2 weeks at 18°C.
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