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Properties of Starch Isolated from Wet-milled Rice after Steeping at
Elevated Temperatures for Annealing Effect

Young-Tack Lee*, Moon-Sik Yoo, Boram Lee, Jong-Hyun Park, and Hak-Gil Chang

Department of Food and Bioengineering, Kyungwon University

Rice was steeped at elevated temperatures of 40, 50, or 60°C for 2 hr, and physicochemical properties of starches
isolated from wet-milled rice flour were investigated. Steeping at elevated temperatures slightly decreased
lightness of rice starch, while increased yellowness and redness. Average granule size of rice starch was decreased
by steeping treatment. Swelling power and solubility increased as temperature increased. Starch from rice
steeped at 40°C displayed highest swelling power and solubility. Differential scanning calorimetry data of starch
obtained from steeped rice at 60°C showed increased onset and peak temperatures, with narrower gelatinization
temperature range, suggesting partial annealing effect. Pasting properties of starch measured by Rapid Visco-
Analyzer indicated increased peak viscosity due to rice steeping at 40°C. Peak and breakdown viscosities
decreased at 50 and 60°C, whereas setback and final viscosities increased.
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Table 1. Proximate composition” of starches separated from
milled rices steeped at elevated temperatures (%, dry basis)

Steeping Crude

Moisture - 2 Crude fat Ash

temp. protein
Control” 9.59 0.20 0.33 0.23
40°C 10.49 0.15 0.42 023
50°C 10.55 0.18 0.04 0.17
60°C 10.43 0.22 0.03 0.18

"Values are means of triplicate analyses.
INitrogen X 5.95.
Without steeping.

Table 2. Color and mean granule size of starches separated from
milled rices steeped at elevated temperatures"

Steeping Color values Mean granule size"
temp. L a b (um)

Control® 99.84 -0.02 0.24 6.261+0.09
40°C 99.18 0.00 0.35 5.49+0.02
50°C 98.33 0.02 0.38 5.44+0.09
60°C 99.19 0.05 0.30 5.941+0.02

"Values are means of triplicate analyses.
Without steeping.
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Fig. 1. Scanning electron micrographs (SEM) of starches separated
from milled rices steeped at elevated temperatures. Before steeping
(A) and steeped at 40 (B), 50 (C), and 60°C (D), respectively.
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Table 3. Swelling power and solubility of starches separated from milled rices steeped at elevated temperatures”

) Swelling power (g/g) Solubility (%)
Steeping temp.
30°C 50°C 70°C 90°C 30°C 50°C 70°C 30°C
Control® 1.16+0.09 1.21£0.16 661084 12834292 0.15:0.08 0.17£0.00 2.55+£0.78 6.09+1.92
40°C 1.70£0.31 1.881+0.26 7412032  1381+3.14 055+001 0.76 £ 0.01 3.0610.73 7.85+3.26
50°C 1514023 1.70£0.00 6.80£0.01 1227+£3.51 043007 0.52£0.06 2.24£0.75 6.69+2.16
60°C 1.70+0.29 1.81£0.10 7222048  12.69+347  0.651:0.04 0.86+0.01 24610.84 727+2.18
YMeans of three replicates £ standard deviation.
PWithout steeping.
Table 4. DSC thermal properties of starches separated from milled rices steeped at elevated temperatures
] First peak” Second peak”
Steeping temp.
T, T, AH, (J/g) T, T, AH, (J/g)
Control” 60.21+£0.13% 68.331+0.37 11.83£0.68 93.53£0.02 93.95+0.02 0.041£0.01
40°C 59.87£0.45 66.30:£0.58 12.80+0.52 93.51 £0.00 93.951:0.02 0.06+0.00
50°C 57.01+£0.14 64.68+0.01 12.84+0.48 93.52+0.01 93.95+0.01 0.06+0.01
60°C 61.63+0.16 68.64 10.03 11.16 £0.69 93.55+0.03 93.941+0.03 0.04+0.01

YT, and T, = onset and peak temperatures (°C). AH,= enthalpy of gelatinization. AH,= enthalpy of melting.
o p p pe ! 2

“Without steeping.
¥Mean * standard deviation.
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Table 5. RVA pasting properties of starches separated from milled rices steeped at elevated temperatures

Viscosity (RVU)"
Steeping temp. Onset temp. (°C) -
Peak Trough Breakdown Final Setback
Control? 71.6+£1.0°Y 2394+ 1.0° 139.0+2.8 100.5 £3.0 263.0+£34° 235134
40°C 71.0+0.9° 248.5+0.5¢ 138.8£1.3° 109.8 +1.3 261.3+2.1° 127420
50°C 724+ 1.0 237.010.8° 151.7+£6.2% 853+5.5° 276.0+5.1° 39.1+44°
60°C 73.8£0.4° 228.7+0.3¢ 156.5+2.1* 722420 2937116 65.0+1.4*

"Trough = minimum viscosity after the peak, breakdown = peak viscosity minus trough viscosity, setback = final viscosity minus peak viscosity.

YWithout steeping.

YMeans of three replicates £ standard deviation. Means with different letters within the same column are significantly different (ot =0.05) using

Duncan's multiple range test.
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