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Abstract

To improve the properties of non-waxy rice flours for baking, soaked-wet milled rice flour (SWRF) was adjusted
moisture content (MC) to 30 and 50 % and heated at 50 and 70°C in a shaking water bath for 6 and 18 hrs,
respectively. Moisture-heat treated rice flours were investigated with regard to particle size distribution, and
morphological, physicochemical and pasting properties for comparing dry and wet milled flours. The particle size
of rice flour treated with 30% MC was distributed between 4-20 um and 100-200 pm, like SWRF. The particles
above 200 um in the flour were produced at higher heating temperature. By SEM, starch granules were found in
the rice flours treated with 30% MC, whereas aggregated starch granules were shown in the flours treated with
50% MC. Moisture-heat treatment using higher MC and heating temperature decreased the lightness and increased
the yellowness of non-waxy rice flours. Water binding capacity of 30% moisture treated rice flour was similar to
that of SWRF. In the same moisture treated rice flour, swelling power was higher, but solubility was lower at 50°C
than at 70°C. The initial pasting temperature by RVA increased after moisture-heat treatment. The peak viscosity
of moisture-heat treated rice flour was higher for 30% moisture than that of the others. The rice flour treated with
30% MC and heated at 50°C showed low setback and increased stability for retrogradation.

Key words: moisture-heat treatment, soaked wet milled rice flour, particle size distribution, physicochemical

properties, pasting properties
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Fig. 1. Particle size distribution of moisture-heat treated non-waxy rice flours with 30% (A) and 50% (B) moisture contents.
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Fig. 2. Scanning electron microphotographs of moisture-heat
treated non-waxy rice flours with 30% moisture content
and different heating temperature and heating time; 50°C
and 6 hr (A, a); 50C and 18 hr (B, b), 70TC and 6 hr (C,
¢), 70C and 18 hr (D, d), and soaked wet milled rice flour
(SWRF, E, €). Magnification X 500 (A-E) and X 3,500 (a-¢).
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Fig. 3. Scanning electron microphotographs of moisture-heat
treated non-waxy rice flours with 50% moisture content
and different heating temperature and heating time; 50°C
and 6 hr (F, f), 50TC and 18 hr (G, g), 70C and 6 hr (H,
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J)- Magnification X500 (F-J) and X 3,500 (f-j).
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Fig. 4. X-ray diffraction patterns of soaked wet milled rice
flour (SWRF, A) and moisture-heat treated non-waxy rice
flours with different moisture content, heating temperature
and heating time; 30% 50T 18 hr (B), 30%, 70C 18 hr
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Table 1. Hunter L, a, b values of moisture-heat treated non-waxy rice flours with different moisture content, heating

temperature, and heating time

Rice flour treated condition

Hunter color value”

Moisture content(%) Heating temp.(C) Heating time (hr) L a b

SWRE" 96.44+0.65 -0.84+0.03° 2.46+0.02"
30 50 6 95.09+0.04° -0.93+0.03 2.90+0.02°
30 50 18 94.55+0.59° -0.84+0.03° 2.88+0.01°
30 70 6 94.46+0.60° -0.91+0.02° 2.96=0.03"
30 70 18 94.46+0.48° -0.95+0.01 3.32+0.02°
50 50 6 92.61+0.61° -0.97+0.04° 4.25+0.04°
50 50 18 92.90+0.69" -0.96+0.03 4.47+0.06°
50 70 6 89.65+0.56" -1.17+0.03" 6.67+0.10'
50 70 18 89.19+0.85" -1.05+0.04" 7.53+0.128

YSWRF means soaked wet milled and dried rice flour.

L, lightness; +a, redness/-a, greenness; +b, yellowness/-b, blueness
YMeans = standard deviation. Means with different letters within the same column
Duncan’s multiple range test.
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7 23S o FRFoE F33HUAY YRS B o]feo= & ALY HEHol FrEIed os
Table 2. Water binding capacity, swelling power, and solubility of moisture-heat treated rice flours
Sample” Water binding 25T 70°C 100°C
P capacity (%) Swelling power Solubility (%) Swelling power Solubility (%) Swelling power Solubility (%)
SWRF 200.9+15.4* 3.3+0.1" 0.5£0.5° 7.940.1° 4.4+0.1° 16.5+0.3a 57.7+0.9°
30-50-6 206.1+4.4° 2.8+0.0° 1.9+0.0° 6.9+0.5° 5.60.3° 21.1+15% 37.2+4.7°
30-50-18 211.9+20.4™ 1.9+1.1% 1.7+0.0° 6.5+0.2™ 5.6+0.1° 26.3+3.3° 38.5+8.9%"
30-70-6 215.6+17.8° 3.0+3.0" 1.9+0.2° 6.1£0.2% 5.3+1.0% 20.8+0.0° 29.2+2.5°
30-70-18 205.0+9.7% 3.3+0.2° 2.2+0.3° 6.0+£0.2° 4.6+0.1%° 21.2+3.0" 31.5+8.1%°
50-50-6 238.4+13.0° 3.1+0.5° 4.3+0.2° 6.7+0.1% 7.4+0.0° 25.1+1.8" 40.6+3.2°
50-50-18 234.6+14.2° 2.9+0.9%° 5.440.1° 6.5+0.2™ 8.3£0.3° 25.2+0.6™ 37.3+0.7°
50-70-6 376.0+17.2° 4.7+0.2° 5.440.0° 5.920.4° 7.1£0.1¢ 21.5+02™ 35.1+1.3"
50-70-18 360.9+31.0° 4.4+0.0° 5.7+0.6" 6.0+0.3% 7.240.2° 22.60.6™ 32.7+32%

YSamples were treated with different moisture content (%), heating temperature (C), and heating time (hr).

PSWRF means soaked wet milled and dried rice flour.

?Means + standard deviation. Means with different letters within the same column are significantly different (p<0.05) using

Duncan’s multiple range test.
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Table 3. Pasting characteristics of moisture-heat treated non-waxy rice flours by Rapid Visco Analyzer
Viscosity (RVU)

Initial pasting

n © - N
Sample temp. (C)  Peak (P) HOld‘“fH‘;‘ ST o © B“;;lfgo)wn C"‘(‘Z‘_Slf)ncy Setback (C-P)
SWRF 705 3226 177.3 2934 1453 116.1 292
30-50-6 71.9 3238 191.0 315.6 132.8 1246 82
30-50-18 73.0 326.4 193.6 3169 1328 1233 95
30-70-6 74.4 3465 21738 3563 1287 1385 98
30-70-18 76.1 345.4 2365 388.6 108.9 152.1 432
50-50-6 79.8 2375 1513 2503 86.2 99.0 128
50-50-18 80.3 2357 1542 2543 81.5 100.1 186
50-70-6 784 217 1759 288.0 458 112.1 66.3
50-70-18 799 237 187.2 2.9 36.5 105.7 69.2

YSamples were treated with different moisture content (%), heating temperature (C), and heating time (hr).
YSWRF means soaked wet milled and dried rice flour.
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