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Abstract

This study investigated the physicochemical properties of three different types of rice flour prepared via dry and
wet milling. The powder, soft, and hard-types of rice flour were Suwon No. 542, Suwon No. 541, and Unbong
No. 30, respectively. The analysis of the proximate compositions of the different types of rice flour showed that
their moisture content was 7.03~7.99%, their crude protein was 7.94~8.35%, their crude lipid was 0.71~1.49%
and their crude ash was 0.25~0.82%. For the Hunter’s color values, the L value was highest in the wet-milled
rice flour, the a value was highest in the dry-milled rice flour, and the b value was highest in the dry-milled
rice flour. All the samples showed distinctive rice starch particles in the particle analysis using scanning electron
microscope. The dry-milled rice flour showed the greatest amount of irregular particles and the coarsest texture.
The water absorption and water solubility indices were higher in the wet-milled soft- and hard-type rice flour.
The crystallinities of the samples by X-ray diffractography were all A-type, but the crystallinity of the dry-milled
hard-type rice flour was higher in diffraction degree. For the amylogram properties, the wet-milled soft-type rice
flour showed the highest maximum viscosity, breakdown and setback. In the meanwhile, the dry-milled soft-type
rice flour showed the highest initial pasting temperature, onset, peak, and end temperatures despite of the reverse

enthalpy.
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Table 1. Proximate compositions of the different types of rice flour
using different grinding methods

(Unit: %)

Moisture ~ Crude protein Crude lipid Crude ash
Powdered type 7.68+0.06" 8.35:0.11° 148+0.01° 0.7120.01°
Soft type  7.99:0.08" 8.03:0.16> 1.32:0.03° 0.77:0.03"

Had type  7.92+0.13" 7.96:0.16" 149:003" 0.820.01°

Powdered type 7.03:0.07° 8.12:0.07° 0.86:0.06° 0.25:0.01°
Soft type  7.57+0.12% 7.95020° 0.71:0.09° 0.29+0.03*

Hard type  7.46:0.15° 7.94£0.15" 0.99:006° 0.3120.04°

DAIL the values are mean+SD, means with different superscripts in a column significantly
differed (p<<0.05) in Duncan’s multiple-range test.

Samples

Dry milled
rice

Wet milled
rice

M =

A2 g F24 Awe B4, A4, Adn] AriRe] A
A= Table 29F 2o}, Lt 578 23, A2 27 5=
95.63~96.07% WEFSEIL 52 A1E A7 96.10~96.402-
= Ueht F24A1% 279 Lite]l o =3t F4A1%
BAn] A7}27) 964022 7MY =A et A A &
AN A7LFE 956302 7P WA Ve, A g7t
o frolgh ztol 7} AATh FAAE A7HF9] Lako] &
71 pin millo]} colloid mill-& ©]-&-8Fo] 24123 29
A7HEe] JEIb wAEE] Wl Ao A glow,
HAYE EEE0] =2 AEVE o83 W= Lake =7
YERETEAL SEITh8,26). agt 578 A3, AAAE 275
©-053~0372 Yeg FAAE A7HEE -0.65~
04002 UERSTh AR A A7HEE -0372

Table 2. Hunter’s color values of the different types of rice flour
using different grinding methods

Samples L a b
Powdered type  96.07+0.11"  -037+0.10°  329:0.17°
Py milled gofi type  95.63:020° 0514014 3024007
Had type  9582¢009°  -053:007  346+004'
Powdered type  9640:008° 040007 259:007°
Wetmiled gt fype 96102004 058:006% 283039
Had type  9626:009°  065:005  3010.11°

DAIl the values are mean+SD, means with different superscripts in a column significantly
differed (p<<0.05) in Duncan’s multiple-range test.
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Fig. 1. Scanning electronic microphotographs of the different types of rice flour using different grinding methods.
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Table 3. Water absorption index and water solubility index of the
different types of rice flour using different grinding methods

Samples Water absorption ~ Water solubility index

index (%)
Powdered type 1.00£0,01" 2.5740.08°
Pry miled i type 1.06:0.04% 3744007
Hard type 1.10£0.04° 5.0940.08"
Powdered type 1.04£0,02¢ 2.7740,02°
Wet milled Soft 008 158
fce oft type 1.28+0.03 5.8940.12
Hard type 1.27+0.01° 5.8420.10°

DAIl the values are mean+SD, means with different superscripts in a column significantly
differed (p<<0.05) in Duncan’s multiple-range test.

813)2] A|22A Al2E (2015)

FIF SUHE AL AR A 9lel29) TR &/ THEAlE
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Fig. 2. X-ray diffraction patterns of the different types of rice flour
using different grinding methods.
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2]
63.51 Co 2 Yehgta, 241 d&n] 271271 66.09C
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BA7HEE 69.49~74.06C2 YN FAAIE A7HEE
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Table 4. Amylogram properties of the different types of rice flour using different grinding methods

Samples Dry milled rice Wet milled rice
Powdered type Soft type Hard type Powdered type Soft type Hard type
nitial pasting temp.(C) 65.440,84 68.62+0.31° 67.00+0.52° 64.02:+0.88" 68.20£0.45" 66.12+0.73°
Maximum viscosity (B.U.): P 427.0048.57° 397.0045.24° 419.00+15.94* 504.40£6.58° 627.60+4.77° 582.0043,74°
Temp. at maximum viscosity (C) ~ 86.78%1.45° 89.76:+1.04° 88.72£1.16™ 87.940.78" 87681072 88.30£0.77°
Viscosity at 95 C(B.U.) 303.00:4.30° 304.60+7.50° 317.40+3.78° 344.20£1.64° 437.80£11.03° 410.80£8.17°
Minimum viscosity (B.U.): H 206.80+6.57° 174.60%3.91° 187.204.97 225.60+2.61 263.20+3.11° 246.60+1.95
Viscosity at 50°C(B.U.): C 422.20+6.98° 379.0044.85° 397.20+4.38° 425.40:2.07° 492.60+4.34° 459.80£3.27°
Breakdown: P-H 220407.96° 222.00£3.46% 232.20£13.68° 279.00£7.97° 364.20£6.61° 335.20£4.76°
Setback: C-H 212.80+342° 202.20+4.32° 207.60£1.95° 197.80+0.84° 227.00:3.16" 211.00£1.87*

DAll the values are meantSD, means with different superscripts in a column significantly differed (p<<0.05) in Duncan’s multiple-range test.
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Table 5. Differential scanning calorimeter (DSC) thermal properties
of the different types of rice flour using different grinding
methods

Onset Peak End
Samples temperature  temperature  temperature  AH (cal/g)
(C) (C) ()

Powdered type 62.84:020" 69.49£0.15° 75.26£020° 2.05:0.12°

miled  Soft type  6609:022" 7406+0.19" 80.60:064' 1.7120.13°
" Had type  6435:005° 7177026 78.59+0.08° 2.07+0.09"
wey  Fowdered type 60.54+020" 68.27£0.12" 74.53:040° 2.16£0.15"
milled  Soft type  63.51:0.52° 72.50:0.25° 79.80035" 231:033"

" Had type  6185+0.14° 7041:021° 77.86+030° 2.50:0.16"

"All the values are mean+SD, means with different superscripts in a colurm significantly
differed (p<<0.05) in Duncan’s multiple-range test.
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