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Abstract

This study was carried out to investigate milling's effect on the pasting properties and storage stability of dry-milled
rice flour. Rice flour's moisture content was increased from 9.48% to 9.80% after going through a rice polisher, and
the crude fat content of rice flour was decreased from 0.91% to 0.62% after going through a rice polisher. In the
color index of rice flour, the rice polisher was only affected by yellowness. The pasting properties were verified
through RVA, and it was confirmed that the use of a rice polisher had no significant effect on the pasting properties.
As a result of observing the changes in fatty acid value, it was ascertained that the storage period could be increased
using the rice polisher. These results suggest that the rice polisher can increase the storage period without changing

the pasting properties.
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Table 1. Change of moisture contents and crude fat of different milling process during different temperature storage

Moisture contents (%)

Storage duration

Before rice polisher

After rice polisher

(month) RT-SK* RT-HG" LT-SK* LT-HG RT-SK RT-HG LT-SK LT-HG
0 9.46£0.24"  9.510.15° 9.46+0.24¢ 9.51+0.15°¢ 9.78+0.42°  9.81+0.24°  9.78+0.42° 9.81£0.24°
3 9.45+0.15° 9.14£0.20°  9.04+0.20° 8.81+0.09¢ 9.74£0.15°  9.610.24° 9.50+0.23° 9.30+0.19°
6 10.46+£0.07*  10.64+0.11* 9.98+0.09°  10.20+0.13°  10.92+0.24° 10.97+0.10 10.25+0.13°  10.58+0.09°
9 10.55+0.04* 10.87+0.15* 10.49+0.07* 10.53+£0.16° 10.66+0.01° 10.98+0.16* 10.59+0.07*  10.77+0.54*
12 10.07£0.11°  10.21£0.07°  9.79£0.31°>  9.98+£0.06° 10.37+0.09® 10.13£0.12°  9.74+0.10° 9.73£0.17°
Crude fat (%)
Storage duration Before rice polisher After rice polisher
(month) RT-SK RT-HG LT-SK LT-HG RT-SK RT-HG LT-SK LT-HG
0 0.82+0.06* 1.00£0.06"  0.82+0.06° 1.00+0.06* 0.50£0.10°  0.73+0.03*  0.50+£0.10*  0.73+0.03"
3 0.75+0.03° 1.00+£0.03*  0.63+0.02° 0.74+0.04° 0.52+£0.02*°  0.67+0.03*  0.48+£0.00°  0.58+0.01¢
6 0.53+0.05° 1.00£0.02*  0.72+£0.02°  0.77+0.02° 0.26£0.02°  0.55+0.02°  0.31+0.02°  0.77+0.03°
9 0.74£0.03°  0.78+0.03°  0.73£0.02°  0.98+0.02° 0.47+0.03*  0.59+0.03°  0.35+0.02° 0.65+0.02°
12 0.53+0.04° 0.80£0.03°  0.74£0.03°*  0.88£0.06®  0.29£0.01°  0.47+0.02° 0.45£0.01°  0.65+0.01°
“RT: room temperature (25°C), LT: low temperature (4°C), SK: Samkwang, HG: Hangaru
" Values with the same letter in a column are not different significantly according to Tukey test, p<0.05.
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Fig. 1. Effect of polishing on the free fatty acid value with different storage temperature. A: Before rice polisher, B: After rice polisher,
SK: Samkwang, HG: Hangaru, RT: room temperature (25°C), LT: low temperature (4°C), error bar represents standard deviation.
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Table 2. Change of color with different milling process during different temperature storage

Lightness (L)
Storage duration Before rice polisher After rice polisher
(month) RT-SK" RT-HG® LT-SK" LT-HG RT-SK RT-HG LT-SK LT-HG
0 95.04+0.59°  95.16+0.15° 95.53£0.22° 95.18+0.22° 95.42+122° 94.99+0.55° 96.54+0.30° 95.46+0.22°
3 95.61£0.37°  96.60+0.26° 95.66£0.27° 95.71£0.33* 96.39+0.16° 96.44+£0.30° 95.83+0.10° 91.31+0.29°
6 96.67£0.27*  96.44+0.16* 96.54+0.33*  95.63£0.77* 97.39+0.12*  96.56+0.17°  96.69+0.13"  96.51+0.23°
9 96.26+0.17*  95.69+0.33® 97.50+£0.12%  96.12+0.59*  96.49+0.35" 95.71£0.12° 97.31£0.15*  96.20+0.22°
12 95.65+0.14°  95.53+0.14° 95.07£0.47° 9537+0.39 96.21+0.09° 95.84+0.03° 9536+0.32° 95.54+0.19°
Redness (a)
Storage duration Before rice polisher After rice polisher
(month) RT-SK" RT-HG® LT-SK" LT-HG RT-SK RT-HG LT-SK LT-HG
0 0.25+0.03"  0.18+0.02°  0.27+0.03"  0.21+0.02°  0.20+£0.09°  0.17+0.04°  0.27+0.03°  0.21+0.02°
3 0.36+0.02* 0.26+0.03* 0.36+0.01* 0.30+0.02* 0.33+0.02* 0.30+0.02* 0.32+0.02®  0.45+0.02"
6 0.12+0.00° 0.02+0.01¢ 0.14+0.01° 0.04+0.03° 0.12+0.02¢ 0.05+0.00¢ 0.07+0.01¢ 0.05+0.01¢
9 0.09:0.00¢ 0.06+0.00° 0.13+0.00° 0.03+0.02° 0.09+0.00¢ 0.01+0.01¢ 0.11+0.02¢ 0.04+0.01¢
12 0.27+0.02" 0.20+0.02° 0.23+0.02" 0.19+0.02* 0.25+0.02° 0.20+0.01° 0.23£0.04*  0.17+0.02°
Yellowness (b)
Storage duration Before rice polisher After rice polisher
(month) RT-SK" RT-HG" LT-SK" LT-HG RT-SK RT-HG LT-SK LT-HG
0 4.014£0.13*  4.254+0.07* 3.94+0.10*  4.21+0.02* 3.53+£0.22*  4.01£0.09* 3.38+0.09° 3.96+0.03"
3 3.89+0.06" 3.68+0.09" 3.74+0.02*  4.19+0.07* 3.23+0.07" 3.64+0.06 3.35+0.08° 3.46+0.06°
6 3.36+0.09" 3.52+0.03" 3.31£0.03" 3.62+0.06°  2.87+0.03" 3.23+0.08° 2.80+0.01° 3.25+0.04¢
9 3.31+0.05" 3.76+£0.09"  2.88+0.04°  4.01+0.03" 3.05+0.05" 3.44+0.05¢ 2.90+0.01° 3.55+0.04°
12 3.81+0.03*  4.03+0.06" 3.76+0.11° 4.09+0.10* 3.26+0.06 3.65+0.06 3.38+0.10° 3.58+0.06

“RT: room temperature (25°C), LT: low temperature (4°C), SK: Samkwang, HG: Hangaru
D Values with the same letter in a column are not different significantly according to Tukey test, p<0.05.
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Fig. 2. Changes of pasting properties of two type of rice flour and two type of milling process during different storage temperature.
A: before polisher for Samkwang, B: after polisher for Samkwang, C: before polisher for Hangaru, D: after polisher for Hangaru, 3M:
storage for 3 month, 6M: storage for 6 month, 9M: storage for 9 month, 12M: storage for 12 month, R: room temperature (25°C), L: low

temperature (4°C), number in the legend is storage duration.
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Table 3. Changes of pasting properties of two type of rice flour and two type of milling process during different storage temperature

Storage Sample Storage duration Peak viscosity =~ Through Breakdown  Final viscosity Setback Pasting
temperature (°C) P (month) (RVU) (RVU) (RVU) (RVU) (RVU) temperature (°C)
0 239.90+5.16" 159.25+11.76" 86.42+7.04° 253.63+3.60° 13.39+3.92°  68.15+0.06*"

Samkwang 3 291.54+1.52¢ 164.0244.84° 127.52+6.06" 267.98+1.61° -19.00+4.62°  68.11:£0.06°
with rice 6 299.52+4.90° 146.29+5.37° 153.23+7.53" 263.44+3.81" -31.23+3.68'  68.16+0.05"
polisher 9 313.04+1.55" 155.15+3.59" 157.943.26° 280.77+4.93* -23.79+3.96°  68.15+0.04°
12 304.17+1.93* 171.88+6.02° 132.29+46.00° 289.56+7.37* -11.73£6.85°  68.14:0.03°
0 231.65¢4.21° 148.89+15.36° 89.98+4.13° 240.23+4.62° 19.09+5.76°  68.09+0.06"
Samkwang 3 272.8448.16° 157.6048.75° 115.23+5.19° 281.00+£10.26" 2.79+7.40°  68.18+0.03"
without rice 6 280.38+6.28" 155.48+2.73" 133.90+6.41° 28521+4.97°  1.1247.23"  68.16+0.05°
polisher 9 290.90+1.88° 154.11+1.78" 136.79+3.59° 289.1743.54° 13.88+8.44°  68.19+0.08"
s 12 292.79+7.43% 169.2349.78° 119.67+8.53" 302.63+10.02° 20.10+10.20° 68.20+0.04°
0 182.27+3.13° 117.27+8.58°  70.60+2.49° 261.67+3.25° 28.04+1.75°  68.16+0.06"
u " 3 208.46+4.50° 130.1546.73*  78.3242.62° 210.67+4.74° 39.58+4.15"°  68.21+0.05"
rice polisher 6 218.98+1.48" 136.65+2.10' 8233+3.19° 249.27+1.55° 44.40+336"  68.140.08"
9 215.79£1.72¢ 129.81+1.17°  85.98+0.75° 248.90+3.59" 53.04+2.56°  68.19+0.09"
12 219.13+1.72¢  140.48+4.08°  78.65+2.43° 265.98+4.60° 49.77+4.49°  68.23+0.10°
0 176384227 112.3245.99°  67.67+2.67° 266.29£3.96° 34.95+2.33°  68.16+0.09"
Hangaru 3 201.27+1.85" 122.4842.14° 78.79+0.57° 257.96+3.92° 60.65+2.66°  68.20+0.07"
without rice 6 211.754321° 131.3444.39°  80.42+537° 273.1044.17° 68.96x1.41°  68.16+0.08"
polisher 9 213.00£1.28° 136.3843.93°  76.63+4.26° 282.9448.50° 79.06+3.93"  68.15+0.04°
12 209.06+1.39° 141.3142.55° 67.75+2.80° 290.36+3.28° 82.89+10.77° 68.18+0.05"
0 246.67+4.67° 159.25+11.76° 79.10+7.07° 274.58+2.80° 13.39+3.92°  68.15+0.07*
Samkwang 3 250.79+4.43 160.08+5.12°  90.71+4.24* 264.02+10.76" 5.75+6.00°  68.18+0.06"
with rice 6 250.25+4.31° 157.0242.53° 9323328 24525+6.71° 15.9+11.04*  68.19+0.06"
polisher 9 246.94+4.76° 160.75£6.37°  86.19+1.80° 261.23+10.06° 6.25+5.92°  68.14+0.03*
12 258.444227% 172.75¢4.42°  85.69+6.37° 260.29+3.09° 18.67+4.66°  68.16:+0.08"
0 234.75¢1.36° 148.89+15.36" 75.00+2.89° 274.90+1.52° 19.09+5.76°  68.16+0.03"
Samkwang 3 246.17425.77° 156.21£10.99° 89.96+14.81° 260.13+16.41" 18.07+4.03°  68.21+0.08"
without rice 6 239.10+1.50° 146.71+2.87°  92.40+3.06° 252.06+4.50° 10.54+4.35°  68.13+0.03°
polisher 9 237.73+2.12° 152.0242.39"  85.7143.51° 256.63+4.28" 20.79+2.25"  68.19+0.06°
s 12 24246136 163.69£5.87° 78.77+6.01° 267.46+4.55" 25.50+3.31°  68.15+0.04°
0 186.67+1.43* 117.27+8.58"  63.33+2.53" 211.38+2.13° 28.15+1.75"  68.14+0.13
u " 3 187.94+1.55° 119.67+527° 68.27+6.47° 213.3143.45¢ 28.58+2.56°  68.21+0.03*
rice polisher 6 186.15£0.93* 1163141.13°  69.83034' 219.79+2.73° 30.36+3.08°  68.11:0.03"
9 185.9242.16° 118.31+1.76"  67.60+0.54* 217.98+1.33" 30.00£1.76°  68.15+0.04*
12 190.85+0.63° 128.60+2.73%  62.25+2.44° 227.79+0.74° 34.06£0.93°  68.18+0.05"
0 179.63+2.03° 112.3245.99°  63.06+3.71° 214.36£1.79" 34.95+2.33"  68.14+0.09"
Hangaru 3 176.7741.04° 108.9242.27°  67.86+1.48" 210.96+2.99° 36.88+3.26"  68.13+0.06"
without rice 6 181.1942.21° 112.52+1.30°  68.67+0.97" 214.06+1.92° 35.90+0.79"  68.14+0.03°
polisher 9 183.36£1.62° 119.06+2.82°  64.2942.08° 223.2342.69° 39.38+2.52°  68.15+0.03
12 183.90+1.33° 123.02+1.65°  60.88+1.77° 227.60+1.61° 42.58+4.03°  68.23+0.03"

D Values with the same letter in a column are not different significantly according to Tukey test, p<0.05.
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