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Effect of Grinding Method on Flour Quality in Different Rice Cultivars
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Abstract

Eight rice cultivars grown in Korea were analyzed to investigate the quality of flour prepared using wet
and dry grinding methods. The hardness of the kernel was related with starch damage following dry grinding
but not following wet grinding. Although Chenmaai had the hardest steeped kernel, its flour exhibited minimal
starch damage, a lower water absorption index (WAI), and a smaller difference between the RVA properties
of wet and dry ground flour. However, Seolgan and Suweon517 are soft grains, and their flours had more starch
damage and a higher WAI. In general, soft kernels produce better grinding characteristics. However, our wet
grinding results indicated that grain hardness was not the main factor affecting the grinding characteristics.
Even Chenmaai, with its hard kernels, had good grinding characteristics, whereas the softer kernels of Seolgan
and Suweon517 did not show the appropriate grinding characteristics.
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Table 1. Chemical composition (%) of rice flours
Rice Amylose Protein Lipid Ash
Manmibyeo 10.13+1.09% 6.92+0.07" 0.82+0.03 0.67+0.04
Jinsumi 14.91+1.97° 6.14+0.12¢ 1.01+0.07™ 0.60+0.02¢
Seolgaeng 16.55+1.92° 7.20+0.04° 0.76+£0.01° 0.67+0.02"
Hanareumbyeo 16.73+1.54¢ 7.95+0.18° 0.85+0.06% 0.64+0.02"¢
Chenmaai 2343+1.43" 9.23+0.14° 0.54=+0.04 0.60+0.02¢
Goamibyeo 2454+2.41° 8.23+0.13" 0.97+0.02° 0.65+0.02>
Suweon517 25.58+2.84" 7.52+0.11° 255+0.61° 0.77+0.03"
Milyang261 32.07+3.17 7.84+0.04° 1.38+0.02" 0.64+0.03"

DWithin a column, values with different letters are significantly different (p<0.05) using Duncan’s multiple range test.
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Fig. 1. Particle size distribution of wet milled rice flours.
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Fig. 2. Particle size distribution of dry milled rice flours.

Table 2. Damage starch contents (%) of wet and dry milled
rice flours

Rice Wet milled Dry milled p—valueZ)
flour flour
Manmibyeo 296+0.03"  20.40+2.71° 0.000
Jinsumi 2124009  18.80+1.99" 0.000
Seolgaeng 1.71£0.02° 15.12+0.75 0.000
Hanareumbyeo — 2.38+0.10°  18.97+2.06 0.000
Chenmaai 1.19+0.03° 11.15+0.58° 0.000
Goamibyeo 2.27+0.07° 18.94+1.74% 0.000
Suweon517 2.21+0.06% 9.91+0.60° 0.000
Milyang 261 1.69+0.02° 15.09+0.53" 0.000

YWithin a column, values with different letters are significantly
‘ different (p<0.05) using Duncan’s multiple range test.
YWithin a row, p—value: Independent sample t-test.

Table 3. Grain hardness (kg) of wet and dry polished rice
kernel

Rice Wet kernel Dry kernel p-value”
Manmibyeo 1414037 1202+1.75"  0.000
Jinsumi 1.35+0.29° 12.94+2.33"  0.000
Seolgaeng 0.65+0.25° 5.07+1.58 0.000
Hanareumbyeo 1.28+0.42° 13.36 +3.48" 0.000
Chenmaai 1.96+0.47" 9.36+1.54° 0.000
Goamibyeo 1.6940.41° 11.47+331° 0.000
Suweon517 1.01£0.29° 5.09+1.41¢ 0.000
Milyang 261 1.1940.30% 9.05+2.83 0.000

PWithin a column, values with different letters are significantly
_different (p<0.05) using Duncan’s multiple range test.
YWithin a row, p-value: Independent sample t-test.
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Table 4. Water absorption index of rice flours
. Wet milled Dry milled B 2
Rice flour flour p-value
Manmibyeo 1.16£0.02Y  1.66+0.03" 0.000
Jinsumi 1.04+0.02¢ 1.71+0.04% 0.000
Seolgaeng 1.03+0.02% 1.3340.03 0.000
Hanareumbyeo 1.0640.03° 1.6040.03° 0.000
Chenmaai 0.99+0.03° 1.30£0.01" 0.000
Goamibyeo 1.0440.03¢ 1.59+0.02° 0.000
Suweonb17 1.44+0.01% 1.37+0.01° 0.001
Milyang261 1.24+0.02° 1.52+0.03" 0.000

YWithin a column, values with different letters are significantly
_different (p<0.05) using Duncan’s multiple range test.
YWithin a row, p-value: Independent sample t-test.
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Table 5. Dough stickiness (g) of rice flours

Rice Wet milled Dry milled p*Value”
flour flour
Manmibyeo 14904594 25714618 0.000
Jinsumi 65.00+5.07*  23.11+3.40 0.000
Seolgaeng 63.44+375"  17.92+579° 0.000
Hanareumbyeo  43.47+10.77°  15.39+5.66° 0.000
Chenmaai 67244337  27.84+574" 0.000
Goamibyeo 558541053  3.93+1.04° 0.000
Suweonb17 2.73+0.19° 3.26+0.49 0.003
Milyang 261 4.69+1.55° 6.18+2.43 0.072

YWithin a column, values with different letters are significantly
_different (p<0.05) using Duncan’s multiple range test.
YWithin a row, p-value: Independent sample t-test.
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Table 8. RVA breakdown viscosity of rice flour

Wet milled Dry milled

Wet milled Dry milled

Rice flour flour pfvalueZ) Rice flour flour pfvalueZ)
Manmibyeo 593+0.01"  560+0.00 0.000 Manmibyeo 145.72+3.04"  175.39+9.27"  0.006
Jinsumi 6.27+0.00" 5.38+0.10° 0.000 Jinsumi 12558+2.11¢  185.14+2.02" 0.000
Seolgaeng 6.33+0.00° 5.9140.03" 0.002 Seolgaeng 11375 +241%  127.25+7.18° 0.037
Hanareumbyeo 6.15+0.04¢ 5.71+0.03% 0.000 Hanareumbyeo 180.75+4.94*  163.00+1.66° 0.004
Chenmaai 6.38+0.04 5.91+0.08" 0.001 Chenmaai 95.67+7.63 138.31+3.91¢ 0.001
Goamibyeo 6.53+0.00° 5.93+0.18° 0.029 Goamibyeo 45.86+£0.26° 78.61+851f 0.022
Suweonb17 6.60£0.07" 6.0540.04" 0.000 Suweon517 67.50+1.96" 77894213 0.003
Milyang261 6.71+0.03° 5.78+£0.04™ 0.000 Milyang261 23.45+0.39" 44.22+0.51% 0.000

YWithin a column, values with different letters are significantly
different (p<0.05) using Duncan’s multiple range test.
?Within a row, p-value: Independent sample t-test.

Table 7. RVA peak viscosity of rice flour

DWithin a column, values with different letters are significantly
different (p<0.05) using Duncan’s multiple range test.
?Within a row, p-value: Independent sample t-test.

Table 9. RVA setback viscosity of rice flour

Rice Wet milled Dry milled p—valueZ) Rice Wet milled Dry milled p—valueZ)
flour flour flour flour
Manmibyeo 254.08+1.74"  308.17+6.59" 0.000 Manmibyeo -86.03+4.85% -87.84+7.32° 0.739
Jinsumi 318.42+3.34"  308.80+3.78" 0.030 Jinsumi -14114+2.30° -101.64+1.49" 0.000
Seolgaeng 200.83+1.23° 280.36+11.88°  0.841 Seolgaeng 17.14+260° -2864+9.26°  0.001
Hanareumbyeo 35253+4.89°  285.17+3.42° 0.000 Hanareumbyeo — -72.44+466°  -66.14+10.16° 0.384
Chenmaai 394.92+254"  40250+£12.00°  0.344 Chenmaai 76.14+2.82° 20.61+5.78°  0.000
Goamibyeo 214.89+0.54%  207.78+4.81¢ 0.123 Goamibyeo 88.17+1.16° 26.31+1.72 0.000
Suweon517 327.25+6.79°  313.64+3.44" 0.036 Suweon517 86.61+£3.62"  137.45+500°  0.000
Milyang 261 124.31+1.32"  149.30+1.14° 0.000 Milyang261 23.55+0.82° 34.17+3.12°  0.005

YWithin a column, values with different letters are significantly
_different (p<0.05) using Duncan’s multiple range test.
YWithin a row, p-value: Independent sample t-test.

YWithin a column, values with different letters are significantly
‘ different (p<0.05) using Duncan’s multiple range test.
YWithin a row, p-value: Independent sample t-test.
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