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Abstract

This study compared the physicochemical properties of domestic rice variety (‘Haiami’, ‘Hopyeng’, and ‘Hyunpum’)
after pregelatinization. The proximate composition, color value, WAI, WSI, particle analysis, X-ray diffraction, swelling
power, solubility, and amylogram pasting properties were analyzed. The results showed that pregelatinized rice flours
had lower crude ash, crude fat and crude protein contents, as compared to raw rice flours. The L values decreased
and the b value increased after pregelatinization in all varieties. The WAI increased, whereas the WSI decreased,
with the highest value being observed for ‘Haiami’. The particle size increased, and the dispersion decreased after
pregelatinization, resulting in more uniform particles. The changes in the X-ray diffraction patterns indicated the
transformation of the crystal structure into an amorphous phase due to pregelatinization. As the temperature increased,
the swelling power remained largely unchanged and the solubility increased, with the highest value being observed
for ‘Haiami’. The initial pasting temperature, peak viscosity, cold viscosity, breakdown and setback decreased, and
the peak viscosity and cold viscosity were highest for ‘Hopyeng’. Therefore, the obtained results suggest that
pregelatinized rice flours with high water absorption, solubility and low viscosity variations with temperature will
be effective in improving the texture of processed rice products and in retarding retrogradation.
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Table 1. Proximate composition of raw and pregelatinized rice flours
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Rice cultivar

Sample
‘Haiami’ ‘Hopyeng’ ‘Hyunpum’
Raw 0.45+0.04" 0.69+0.01° 0.52:+0.05°
Crude ash (%) Pregelatinized 0.18+0.01° 0.25+0.03° 0.33+£0.03"
t-value 2,193 8.794™ 14427
Raw 0.54+0.03" 0.49+0.02° 0.43+0.03¢
Crude lipid (%) Pregelatinized 0.42:£0.00° 0.40+0.02° 0.32+0.01°
t-value 7.125™ 0.324™ 4365
Raw 5.66+0.18 6.28+0.18" 5.81+0.46"
Crude protein (%) Pregelatinized 5.1320.16" 5.78+0.28" 5.19+0.12°
t-value 0.000™ 1.6617 4.186
Raw 96.47+0.21 96.58+0.15 96.64+0.16
L Pregelatinized 95.07+0.19° 94.66+0.12° 94.59+0.23°
t-value 0.062™ 0.441™ 0.436™
Raw 0.39+0.18° 0.760.09° 1.09+0.33°
a Pregelatinized 1.39£0.08" 1.5620.06" -0.59+0.09°
t-value 4.008™ 14717 1.698™
Raw 3.96+0.29 4.33+0.38" 3.69£0.27°
b Pregelatinized 6.84+0.36° 7.20+0.29° 7.82+0.05°
t-value 0.294" 2.449™" 7.194™
Raw 1.26+0.07 1.25+0.07 1.30+0.06
WAI (g/g) Pregelatinized 2.74+0.03" 2.3440.01° 2.66+0.02°
t-value 2.064™ 4.960™" 4.206™
Raw 6.40+0.25" 5.29+0.14° 4.7140.13°
WSI (%) Pregelatinized 42140.11° 2.5140.03° 2.67+0.04°
t-value L™ 8.291" 1.649™"

l)All values are meantSD (n=5).

2%Means with different superscript within a same row are significantly different by Duncan’s multiple test (p<0.05).

p<0.05, “p<0.01, ""p<0.001 by t-test.
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Table 2. Particle analysis of raw and pregelatinized rice flours

(pm)

Rice cultivar

Sample

‘Haiami’ ‘Hopyeng’ ‘Hyunpum’

Raw 6.73+0.047 6.4420.04° 6.36+0.01°

Dy Pregelatinized 19.03+0.32¢ 19.7740.15° 25.13£0.21°
t-value 9.896™ 4.000™ 9.406™"

Raw 28.53+0.75° 28.23+0.06" 26.73+0.06

Dso Pregelatinized 75.60+2.41° 103.33+2.08" 117.67+1.53*
t-value 2.110™ 9.730™" 7.084™

Raw 88.77+7.16° 105.00£1.73° 97.47+1.15°

Doy Pregelatinized 197.00£17.06° 266.00+8.19° 297.00:£5.29°
t-value 2.740” 4.900™" 7.054™

Raw 2.87+0.17° 3.4940.06" 3.4140.04°

« aiilgf(f)i/‘;io) Pregelatinized 2.35:0.15 2.38+0.04 2.31£0.01

t-value 0.216” 0.814™ 2.006™"

Do, particle size of the minimum 10% measurement; Ds, particle size of the minimum 50% measurement; Dy, particle size of the minimum

90% measurement.

i;All values are mean+SD (n=3).

Dp<0.01, "*p<0.001 by t-test.
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Fig. 1. Swelling power (A) and solubility (B) of raw and pregelatinized rice flours.

PG, pregelatinized.

Values represent the mean+SD (n=5). Means with different letters above bars are significantly different by Duncan’s multiple test (p<0.05).
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Fig. 2. X-ray diffraction of raw and pregelatinized rice flours.
PG, pregelatinized.
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Table 3. Amylogram pasting properties of raw and pregelatinized rice flours

A2AEALGETDA A7A AST (2020)

Rice cultivar

Sample
‘Haiami’ ‘Hopyeng’ ‘Hyunpum’
Raw 65.64+0.68"™ 68.58+0.60" 68.44+0.27°
nitial pa?éi“g temp. Pregelatinized 45.50+1.43° 50.38+0.65" 48.06+1.04°
t-value 2268 0.005™" 5.322™
Raw 495.00+9.17° 556.60+15.74° 575.00+5.3
Peak(gislg‘”ity Pregelatinized 178.60:9.84° 209.0049.30° 187.20+15.27°
t-value 0.001™" 1.539™ 4191
. Raw 226.20+4.02° 255.40+3.97° 265.60+3.78"
Viscosity at 95C
after 15 min Pregelatinized 178.00£9.49° 208.80+8.87° 186.40+15.27°
®Y t-value 3.181™ 6.112"™" 4973
Raw 488.80+4.55° 546.20+7.01° 548.80+3.11°
Cold (giLSSOSitY Pregelatinized 296.80+17.11° 377.80+16.65° 315.60+24.89"
t-value 6.346™ 4987 9.184™
Raw 268.00+7.81° 301.60+13.90° 309.20+8.23"
Bre(%‘l‘}()’wn Pregelatinized 0.60+:0.89 0.80:£0.84 1.20+1.30
t-value 3.669" 16.436™ 41917
Raw 259.40+3.97° 289.40+5.55" 280.80+6.38"
Sﬁg’gk Pregelatinized 117.20+7.79° 168.00+7.52° 127.00£10.93°
t-value 3.233™ 0.567"" 1.403"

DAIl values are mean+SD (n=5).

2Means with different superscript within a same row are significantly different by Duncan’s multiple test (p<0.05).

3yrex

p<0.001 by t-test.
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