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Abstract

Newly harvested milled rice and stored milled rice for 2 years were steeped at the elevated temperatures
of 40, 50, and 60°C for 2 hr, and physicochemical properties of the wet—milled rice flour were investigated.
The lightness of rice flour was slightly higher in the newly harvested milled-rice, while yellowness was higher
in the stored milled rice. For both newly harvested and stored milled rice, WAI, WSI, and gel consistency
increased as steeping temperature increased. The amylograph pasting properties indicated that increasing
steeping temperature increased peak viscosity. The differential scanning calorimetry (DSC) results of the rice
flour showed that increasing steeping temperature increased onset and peak temperatures, with reduced
gelatinization enthalphy, suggesting partial annealing occured. Particle size of rice flour from newly harvested
milled rice was larger than that from stored milled rice.
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Table 1. Proximate composition" of milled rice (%)
Milled rice
Stored Newly harvested
Moisture 13.7° 17.3"
Ash 0.40° 0.35"
Lipid 0.30° 0.12°
Protein” 6.34° 6.38"

"Values are means of three replications; Means with the same
_alphabet within row are not significantly different at p=0.05.
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Table 2. The effect of elevated steeping temperature on color (L, a and b), moisture, WAI, WSI, damaged starch and gel

. . . 1
consistency of wet-milled rice flour

Stored rice Newly harvested rice
40°C 50°C 60°C 40°C 50°C 60°C
L 95.8° 96.0° 95.2¢ 97.1° 95.6° 96.0°
a -0.21" -0.11° -0.17° -0.33° -0.28" -0.38"
b 5.16° 5.07° 5.22° 297 3.26° 369"
Moisture (%) 31.0° 31.6% 36.2° 32.3% 33.1° 38.20°
WAI (g/g) 3.07° 3.09° 3.14° 3.01° 3.09° 313°
WSI (%) 0.52° 0.59° 0.63° 0.59° 0.69° 0.72°
Damaged starch (%) 315 3.03 3.83™ 301" 3.85" 458°
Gel consistency 0.35" 0.58° 0.88° 0.23 0.50° 0.85°

YValues are means of three replications; Means with the same alphabet within row are not significantly different at p=0.05.
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f[‘g_blg_&__’_l‘i@fgfffect of elevated steeping temperature on pasting properties“ of wet-milled rice flour

Stored rice

Newly harvested rice

o o 40°C 50°C 60°C 40°C 50°C 60°C
Peak vsc051ty (P) 633" 7617 Yeas 510° 518° 519°
Hot paste viscosity (1) 347° 339" 420° 267 286° 3224
Cold paste viscosity (C) 662° 794° 802° 552¢ 578" 623°
Breakdown (P-H) 285° 372° 356° 242 232° 197°
Total setback (C 1) 315% 405° 381° 2841 202¢ 301¢
Setback (C-P) 20° 32 25° 42° 60° 103°

"Values are means of three replications by amylograph; Means with the same letter within row are not significantly different

at p~0.05.

Table 4. The effect of elevated steeping temperature on DSC thermal properties” of wet-milled rice flour

) Stored rice Newly harvested rice
- B _40°C 50°C 60°C 40°C 50°C 60°C
Onset temperature (°C) 59.88™ 60.35 64.30° 59.47° 60.01% 63.78°
Peak temperature (°C) 68.05° 68.29° 7127 67.83° 68.36° 70.46°
AH (calg) 73 752 6.19° 7.72° 7.52° 5.85"

"Values are means of three rephcatlons, Means with the same letter within row are not significantly different at p=0.05.
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Fig. 1. The effect of elevated steeping temperature on par-
ticle size of wet-milled rice flour.

Fig. 2. Scanning electron micrograph (SEM) of flours wet-
milled from rices steeped at elevated temperatures.

A: stored rice (40°C), B: stored rice (50°C), C: stored rice (60°C),
D: newly harvested rice (40°C), E: newly harvested rice (50°C),
F: newly harvested rice (60°C).
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