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Abstract

The physicochemical properties of rice flour produced by 3 different grinding methods using various steeping
times (3, 6, 9, and 12 hrs) were investigated. Roller mill gave coarse rice flour; the pin mill, intermediate flours;
and mixed when both (roller & pin mills) were used. With the increase of steeping times, the rice flours became
finer and the contents of crude protein, crude fat and crude ash decreased. Damaged starch was noticeably
high in rice flour by roller & pin mills compared to those by roller or pin mills alone. Amylose contents, solubility
and swelling power increased as the steeping times increased. Water binding capacity was the highest in roller
& pin mills, followed by pin mill. In scanning electron microscope (SEM), pin mill showed distribution of
separated fine particles of rice flours. The physicochemical properties of rice flours showed many differences
by steeping times of rice and grinding methods. With sufficient steeping times, the rice flours obtained from
pin mill were relatively fine having less damaged starch.
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Fig. 1. The effect of grinding
methods and steeping times
on the particle size dis—
tribution of rice flours. -@-:
Roller mill, -- O - -: Pin mill, -w
- Roller & pin mills.
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Table 1. Proximate composition of non-waxy rice flours prepared at various steeping times using different grinding methods

(%)
) Steeping time (hr)
Mill 3 6 9 12

Crud Roller 8.65+0.11°" 8.61£0.01" 8.260.03" 8.23+0.02"*
rﬁ? Pin 8.35+0.04°" 7.77+0.01"° 7.66+0.02< 758+0.01%
proten Roller & pin 8.77+0.02*4 8.65+0.03" 777+0.02% 7.73+0.06"
Crude Roller 0.35+0.02* 0.34+0.01"" 0.33£0.017A8 0.31£0.02°
fioid Pin 0.34+0.01"" 0.34+0.01** 0.30+0.01" 0.29+0.02"
D Roller & pin 0.37£0.01%° 0.3540.02% 0.3440.03** 0.3140.01"48
Crude Roller 0.48+0.01"* 0.4540.02P4 0.434+0.01"* 0.3840.03*
ey Pin 0.46+0.01"® 0.45+0.01** 0.42+0.01"* 0.38+£0.01
Roller & pin 0.47+0.01°" 0.46+0.02** 0.43+0.01" 0.40+0.02*

YMean+SD (n=6). Means with the different superscripts in each row (a-d) and each column (A-C) are significantly different (p<0.05).
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Table 2. Hunter color values of non-waxy rice flours prepared at various steeping times using different grinding methods

Hunter color Steeping time (hr)

values” Mill 3 6 9 12

Roller 92.20+0.04” 92.50+0.01 93.360.02 93.62+0.04

L Pin 93.10+0.01 93.63+0.07 94.43+0.15 94.81 +£0.04
Roller & pin 92.91+0.03 93.16 £0.18 93.55+0.01 93.96 +0.02

Roller -0.44+0.01 -0.41+0.03 -0.41+0.01 -0.41+0.01

a Pin -0.36+0.01 -0.36+0.01 -0.33+£0.01 -0.32+0.01
Roller & pin -0.44+0.01 -0.39+0.01 -0.37+£0.01 -0.36 £0.01

Roller 5.16+0.01 5.16+0.01 5.14+0.03 5.12+0.01

b Pin 4.50+0.07 4.33+0.05 4.27+0.02 4.10+0.01
Roller & pin 4.84+0.01 4.31+0.01 4.32+0.01 4.25+0.05

DL measures lightness and varies from 100 for perfect white to zero black, a: measures redness when plus and greenness when
‘ minus, b: measures yellowness when plus and blueness when minus.
“Mean+SD (n=6).
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Table 3. Damaged starch, amylose content and water binding capacity of non-waxy rice flours prepared at various steeping
times using different grinding methods (%)

Steeping time (hr)

Mill 3 6 9 12
Damaged Roller 20.95+0.68"Y 18.82+0.25™ 16.85+0.24<C 16.21+0.98"
A gh Pin 22.3940.28"" 19.45+0.44"® 18.06+0.48" 15.29+0.25%
stare Roller & pin 24.33+0.55" 23.12+0.40" 2251 +0.51" 21.63+0.44*
Roller 18.13+0.09% 20.63+0.47°" 22.12+0.26"8 23.28+0.23%
Amylose Pin 17.19+0.19" 22.46+0.43"* 26.03+0.59** 26.30+0.56**
Roller & pin 16.91+0.14" 21.12+0.19" 25.29+0.14** 25.90+0.14**
Water bindin Roller 14052 +1.12° 170.00+0.61" 180.17+1.22° 182.33+0.64
canacit g Pin 152.16+1.83" 183.91+0.81™ 186.52+0.61""" 189.04+0.42"
pacity Roller & pin 159.57+£0.52* 189.57+1.23"* 191.67+1.86" 202.17+1.84*

YMean+SD (n=6). Means with the different superscripts in each row
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(a-d) and each column (A-C) are significantly different (p<0.05).
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Fig. 2. Solubility patterns of non-waxy rice flours prepared at various steeping times

using different grinding methods.

A Roller mill, B: Pin mill, C: Roller & pin mills. -@- 3 hr, --O-+ 6 hr, -v- 9 hr, ~-A- 12 hr.
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Fig. 3. Swelling power patterns of non-waxy rice flours prepared at various steeping times using different grinding methods.
A: Roller mill, B: Pin mill, C: Roller & pin mills. -@- 3 hr, --O
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Fig. 4. Scanning electron micro photographs of non-waxy rice flours prepared at various steeping times using different
grinding methods (x3000). A: Roller mill, B: Pin mill, C: Roller & pin mills.
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