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Effect of Rice Varieties on the Quality of Dry Milled Rice Flour and Jeolpyeon

Kyung-Mi Kim, Hee-sun Kim, Ha-Na Ra, Ha-Yun Kim, Gwi-Jung Han*

Department of AgroFood Resources, National Institute of Agricultural Science, Rural Development Administration

Abstract

In this study, the effects of different varieties and particle sizes of dry milled rice flour on Jeolpyeon quality were
investigated. Classify particle size of dry milled rice flour according to rice variety into 50, 100, and 150 pum. A particle size
of 50 um in the varieties Boramchan and Hanareum resulted in the highest damaged starch contents (p<0.05). Additionally,
the Boramchan and Hanareum varieties had the highest water absorption index (WAI) values (p<0.05). Analysis of the
gelatinization characteristics of dry milled rice flour according to varieties revealed the peak viscosity of Dasan and

Hanareum was high (p<0.05), regardless of particle size, while the breakdown was highest for Hanareum at all particle sizes
(p<0.05). The moisture content of Jeolpyeon made with Boramchan varied between 48.83 and 53.64% among particle
sizes, with no significant differences relative to the control. The hardness of the control was 3.15 kg, while the hardness of
Jeolpyeon made with Boramchan decreased significantly 2.60-2.63 kg (p<0.05).
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<Table 1> Formula of Jeolpyeon by wet and dry milled rice flour

WRF" DRF
Ingredient
Baker’s (%) Batch (g) Baker’s (%) Batch (g)
Rice flour 100 2000 100 2000
Water 20% 400 60 1200
Salt 1 20 1 20

DWRF: Wet-milled rice flour, DRF: Dry-milled rice flour.
IThe weight of water was unconcerned about the moist content of
rice flour

Mixed ingredients
(Added water ratio 60%)

1 (1 min)

‘ Steamed ‘
! (15 min)

‘ Punched ‘
1 (10 min)

| Extruded |
1 (2 times)

‘ Jeolpyeon ‘

<Figure 1> Manufacturing of Jeolpyeon from different particle size
of dry-milled rice flour.
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<Table 2> Measurement conditions for texture properties of
Jeolpyeon using texture analyzer

Caption Parameter
Probe @ 50 mm Aluminum cylinder
Pre-test speed 2.0 mm/s
Test speed 1.0 mm/s
Post-test speed 1.0 mm/s
Strain 80%
Time 2.0 sec
Trigger force 10 g
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<Figure 2> Scanning electron micrograph of starch extracted from dry milled rice flours with different rice varieties
YControl was made from wet-milled rice flour. Test 1, 2, 3 mean the condition of milling, those testes were targeted at 50, 100, 150 pm,

respectively.
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<Table 3> Particle sizes of wet and dry-milled rice flours with rice

<Table 4> Damage starch and water absorption index (WAI) of wet

varieties and dry-milled rice flours with rice varieties
Test" Rice Median (um) Mean (pm) Test" Rice Damage starch (%) WAI (g/g)
Control” 90.078.79%*) 106.51£9.57° Control? 3.39+0.117® 1.03+0.10
Samgwang 48.06£0.27 52.27+0.35° Samgwang 5.70+0.09° 1.21+0.01%
| Dasan 46.26+0.02° 50.18+0.02° 1 Dasan 10.88+0.11° 1.29+0.01%
Boramchan 49.21+£0.47° 54.08+1.58" Boramchan 13.0120.17* 1.25+0.01°
Seolgaeng 42.50+0.16° 46.74+0.77° Seolgaeng 9.16+0.22¢ 1.14+0.01°
Hanareum 49.84+0.04° 60.048.78° Hanareum 11.81£0.24° 1.35+0.03*
Control 90.078.79" 106.51£9.57° Control 3.39£0.11¢ 1.030.10°
Samgwang 121.05+1.00° 164.91+0.46° Samgwang 4.85+0.23¢ 1.13+0.03*
) Dasan 84.76+0.21° 101.05+0.35% 5 Dasan 6.12+0.42° 1.16+0.01*
Boramchan 88.90:£0.08" 97.63+0.36™ Boramchan 7.55+0.13° 1.12+0.01°
Seolgaeng 59.87+1.63° 93.10:6.46™ Seolgaeng 6.40+0.07° 1.03£0.03°
Hanareum 81.53+0.61° 88.94:£0.49" Hanareum 7.53+0.17% 1.19+0.02°
Control 90.07+8.79¢ 106.51+£9.57¢ Control 3.39+0.11¢ 1.03£0.10%
Samgwang 175.12+3.28° 214.85+2.62° Samgwang 3.85+0.20° 1.14+0.01*
3 Dasan 144.43+0.37° 183.26+0.44% 3 Dasan 4.06+0.25¢ 1.11£0.02%®
Boramchan 126.93+2.00° 161.88+8.38" Boramchan 5.2440.11° 1.10£0.02%
Seolgaeng 115.63+0.35° 161.25+0.32° Seolgaeng 3.26+0.15 0.99+0.00°
Hanareum 122.51+11.21°¢ 163.67+39.41° Hanareum 5.68+0.28* 1.18+0.03*

DTest 1, 2, 3 mean the condition of milling, those testes were
targeted at 50, 100, 150 um, respectively.

IControl was made from wet-milled rice flour.

IMeans+SD

Values with different superscripts in the same column are
significantly different at p<0.05 by Duncan’s multiple range test.
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<Table 5> Pasting properties of wet and dry-milled rice flours with rice varieties

Test" Rice Pasting temp (°C) PVY HPV CPV Setback Breakdown
Control® 62.5+0.0Y 162.8£6.4% 83.8+1.4¢ 163.5+0.1° 79.7+1.3° 78.96+7.8%
Samgwang 63.8+1.7 208.6+1.6° 119.7£0.4° 214.4+0.8 94.7+1.1¢ 88.88+1.2°
. Dasan 63.120.5 240.7+1.5° 148.2+13.1° 267.8+11.1° 119.6+2.2° 92.5+14.3°
Boramchan 62.40.1 207.9+4.9° 122.1£1.8° 227.6£1.6° 105.6£0.2¢ 85.8+3.2°
Seolgaeng 63.0£0.4 169.9£1.2¢ 102.7+4.2¢ 206.6+3.4¢ 103.9£0.9¢ 67.2+3.6°
Hanareum 63.3£1.5 249.9+7.3 132.6+4.4° 242.6+4.0° 110.0£1.2° 117.4+6.2°
Control 62.5+0.0 162.8+6.4¢ 83.8+1.44 163.5+0.1¢ 79.7+1.3¢4 78.9+7.8¢
Samgwang 62.9£0.5 240.6+10.3° 134.2+3.1° 236.3+4.2° 102.1£1.1° 106.4+7.1°
Dasan 62.8+0.5 249 3+4.5% 145 4+4.0° 266.3+5.3 120.9£1.9° 103.9+5.9°
2 Boramchan 63.30.1 218.0+£7.0° 126.3+0.8° 2324427 106.0+1.8° 91.746.2¢
Seolgaeng 62.5£0.1 163.5+1.9¢ 93.8+0.7¢ 194.9+0.5° 101.00.2° 69.6£2.7¢
Hanareum 62.8+0.4 257.6£2.0° 130.9+1.5° 238.6+2.3° 107.6£1.6° 126.7+1.5°
Control 62.5+0.0 162.8+6.4¢ 83.8+1.44 163.5+0.1° 79.7+1.3¢ 78.9+7.8¢
Samgwang 64.2+0.0 240.3+2.7° 136.4+1.5° 241.120.5° 104.7+1.0° 103.9+1.2°
Dasan 64.1£1.5 246.242.6° 144.3+3.8° 263.742.6" 119.5+1.2° 101.9+4.7%
. Boramchan 63.30.1 215.8+4.7° 121.9+1.3¢ 225.9+3.7° 104.0+£2.4¢ 93.9+3.4°
Seolgaeng 63.9+1.0 163.5+1.4¢ 95.8+1.0¢ 189.0+2.2¢ 93.3+1.3¢ 67.7+1.6°
Hanareum 62.8+0.5 256.6+4.1° 133.0+£0.4° 240.6+1.4° 107.6£1.1° 123.6+4.3
DTest 1, 2, 3 mean the condition of milling, those testes were targeted at 50, 100, 150 um, respectively.
2Control was made from wet-milled rice flour.
YPV: Peak viscosity, HPV: Hot paste viscosity, CPV: Cold paste viscosity, Break down: CPV-HPYV, Setback: CPV-PV.
“Means+SD
Values with different superscripts in the same column are significantly different at p<0.05 by Duncan’s multiple range test.
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<Table 6> Moisture, size of Jeolpyeon made from different particle
size of dry milled rice flour

<Table 7> Hunter L, a, b of Jeolpyeon made from different particle
size of dry milled rice flour

Size Rice Test" L a b

Rice Test”  Moisture (%) Widh - 2 AT ] 8520 030 0700

idth (mm)  Heigh (mm) Control 71.87+1.43 1.85+0.03 7.44+0.29

Control”’ 50.32+0.587  48.11+£1.23°  12.07+0.09° 74.54+2.13° -1.34£0.05°  10.87+0.21°

4793035  49.75+0.62°  14.39+0.60° Samgwang 2 73.00£1.14°  -1.40+0.06° 10.04+0.31¢

Samgwang 2 48.18+0.76°  52.45+020°  14.82+0.35% 74.38+1.81% -1.28£0.07*  10.56+0.34°

4771035  51.81£0.77°  15.31£041° Control 71.87+1.43b -1.85+0.03¢ 7.44+0.29°

Control 50.32+0.58°  48.11£1.23"  12.07+0.09° 77.04+2.11° -1.50+0.02° 9.95+0.36°

1 48.13+0.69°  49.01x0.68°  13.15+0.73° Dasan 2 7646£1.61° -1.49£0.04° 9.54+0.39°

Dasan 2 4928+0.70°  50.75£047°  14.82+049° 76.85+2.39° -1.46+0.02° 9.88+0.44°

49544033  51.55+0.65°  14.67+0.53 Control 71.87+1.43 -1.85+0.03¢ 7.444+0.29°

Control 50.3240.58  48.11£123°  12.07+0.09° 1 73.97+230 -141£0.04*  11.80£0.55

1 48.83+026  50.44+£0.42°  14.33£0.09° Boramchan 2 73.78+1.81 -1.56£0.03°  11.36+0.39*

Boramchan 2 48.63+0.64  52.63+0.60°  14.97+0.58° 73.47+1.51 -148+0.05°  11.29+0.58*

53.64+797  51.74+043"®  14.93+0.54° Control 71.87+1.43¢ -1.85+0.03¢ 7.44+0.29°

Control 50.3240.58°  48.11+123  12.07+0.09° 76.69+2.17° -0.98+0.05*  11.50+0.39*

48.63+0.11°  48.46+0.14 11.43£0.15° Seolgaeng 75.73£191®  -1.03+0.05° 11.36£0.37*

Seolgaeng 2 48.71+0.09°  48.08+0.31 10.98+0.10¢ 74.79£2.15° -1.09+0.05°  11.26+0.55°

48.66+021°  48.86+0.50  11.93+0.29" Control 71.87+1.43% -1.85+0.03¢ 7.44+0.29°

Control 50.32+0.58*  48.11£1.23"  12.07+0.09" 75.81+1.59* -1.19+0.05*  10.41+0.38*

47.83+1.10°  51.13+027°  14.96+0.12° Hanareum 2 75.88+2.29° -1.25+0.03°  10.40+0.50°

Hanareum 2 47.85£033"  51.05:045"  15.12£0.48" 76.01x1.80° -1.30£0.03°  9.88+0.48"
47.59£1.10°  50.65£021°  15.04+0.38 DTest 1, 2, 3 mean the condition of milling, those testes were

DTest 1, 2, 3 mean the condition of milling, those testes were
targeted at 50, 100, 150 pum, respectively.

IControl was made from wet-milled rice flour.

IMeans+SD

YValues with different superscripts in the same column are
significantly different at p<0.05 by Duncan’s multiple range test.
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I Control was made from wet-milled rice flour.
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“Values with different superscripts in the same column are
significantly different at p<0.05 by Duncan’s multiple range test.
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<Table 8> Texture properties of Jeolpyeon made from different particle size of dry milled rice flour

Rice Test" Hardness (kg) Adhesiveness (kg) Springiness Cohesiveness Chewiness
Control? 3.15+0.459% -1.93+0.32° 0.70+0.04° 0.81+0.07° 1.81+0.38"
1 3.14+0.33" -1.98+0.37 0.73+0.05" 0.7440.03" 1.71+0.22

Samgwang 2 3.51£0.27° -1.84+0.26% 0.73+0.04° 0.72+0.03° 1.830.18°
3.67+£0.22° -1.64+0.44° 0.77+0.06" 0.70+£0.01° 1.99+0.222

Control 3.15+0.45° -1.93+0.32° 0.70+0.04° 0.810.07* 1.81+0.38°
3.66+£0.33 -2.29+0.43° 0.73+0.03 0.76+0.02° 2.03+£0.22

Dasan 2 4.16+0.42° 2.29+0.54° 0.73+0.05 0.73+0.02° 22140.15*
3.36+0.46° 2.18+0.38% 0.7440.05 0.75+0.03% 1.88+0.31%

Control 3.15+0.45° -1.93+0.32% 0.70+0.04 0.810.07° 1.81+0.38"

1 2.63+0.33" -1.76+0.35 0.72+0.05 0.79+0.02% 1.500.26"

Boramchan 2 2.60+0.32" -2.11+0.49° 0.69+0.03 0.75+0.03¢ 1.3440.14
2.62+0.21° -1.85+0.35° 0.71+0.03 0.78+0.02° 1.4440.13°

Control 3.15+0.45° -1.93+0.32 0.70+0.04° 0.81+0.07° 1.81+0.38¢

1 3.91+0.30 -1.87+0.07 0.77+0.13 0.75+0.07° 2.30+0.62

Seolgaeng 2 4.43£037° 2.23+0.35 0.78+0.04 0.75+0.04¢ 2.63+0.40°
4.35+0.69* 2.61+0.36 0.74+0.01 0.86+0.02° 2.78+0.43*

Control 3.15+0.45" -1.93+0.32 0.70+0.04° 0.81+0.07° 1.8140.38"
3.39+0.35° 2.07+0.61 0.730.04 0.72+0.03° 1.80+0.26"

Hanareum 2 3.48+0.26 -1.85+0.53 0.75+0.05 0.72:£0.02° 1.87+0.10
2.60+0.37° -1.75+0.23 0.7440.02> 0.76+0.02" 1.45+0.20°

DTest 1, 2, 3 mean the condition of milling, those testes were targeted at 50, 100, 150 um, respectively.

2Control was made from wet-milled rice flour.
YMeans+SD

“Values with different superscripts in the same column are significantly different at p<0.05 by Duncan’s multiple range test.
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