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Abstract

Physicochemical properties of dual-modified rice starches, cross-linked (with POCl,) and hydroxypropylated (with
propylene oxide) rice starches, were studied. Rice starch was cross-linked using POCI; (0.005%, 0.02% (v/w)) at
45°C for 2 hr and then hydroxypropylated using propylene oxide (2%, 6%, 12% (v/w)) at 45°C for 24 hr, respec-
tively. Swelling power, solubility, thermal properties (DSC) and pasting properties (RVA) of cross-linked and hydrox-
ypropylated (CLHP) rice starches were determined. Swelling power of CLHP rice starch increased at relatively
lower temperature than native rice starch. Solubility of CLHP rice starch was lower than that of native rice starch.
Peak viscosity of CLHP rice starch was lower than that of native starch while holding strength and final viscosity
were increased with modification. Breakdown value was lower and setback value was higher than native rice starch.
DSC thermal transitions of CLHP rice starch shifted toward lower temperature. Amylopectin-melting enthalpy of
CLHP rice starch decreased, whereas it was not affected by the amount of POCI,.
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Fig. 1. Swelling power of CLHP rice starches.
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Fig. 2. Solubility of CLHP rice starches.
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Fig. 3. RVA pasting curves of CLHP rice starches.
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Table 1. RVA pasting properties of CLHP rice starches.
Peak i i
Sample Pasting temp Holding .Fma! Break Setback
RVU** Time(min) strength viscosity down
Control 71.3+0.4° 190.4+4.7° 4.0+0.0¢ 62.7+0.8° 150.4+2.5 127.7+4.0° 87.7+3.3°
POCIL;(%) PO(%)
0.005 2 84.8+1.2° 168.9+2.3< 5.940.0° 123.9+0.7° 272.8+4.9¢ 45.0£1.6° 148.9+5.5°
0.005 6 86.9+0.6 163.9+1.5¢ 6.040.1° 131.0+1.7° 265.4+3.0° 32.83.2 13.4+4.7°
0.005 12 83.2+0.1° 171.942.3" 5.540.1¢ 127.643.1% 353.0+2.3° 44.340.8¢ 225.445.4°
0.02 2 82.8+0.5° 171.940.6™ 5.310.6 105.0+1.7¢ 313.3+2.8° 66.9423.° 208.2+1.1°
0.02 6 87.3+0.1° 165.310.1¢ 6.4+0.2° 150.0£3.4° 249.0£13.0° 15.3+3.2° 99.0+16.3¢
0.02 12 80.0+0.0° 175.310.7° 5.20£0.1¢ 122.7£1.8° 387.52.4° 52.6+2.5° 264.844.2°

* Means with the same letter are not significantly different (p < 0.05)
** Rapid viscosity unit
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Table 2. Differential scanning calorimetric characteristics of CLHP rice starches.

Melting temperature (°C)

Sample ™ sz) ™ AT(°C) AH

Control (rice starch) 58.5+0.4° 69.2+0.5 87.5£1.1° 29.0+1.5° 11.940.6"
POCI,0.005%+PO 2% 56.610.2° 67.110.1° 83.40.8" 26.8+1.0° 10.90+.1°
POCI, 0.005%+PO 6% 55.040.4° 66.2+0.3° 82.9+0.0° 27.9+0.4° 10.1£0.0%
POCI, 0.005%+PO 12% 57.240.4° 67.0£0.0° 83.540.0° 26.310.4 10.0£0.44
POCI, 0.02%+PO 2% 55.0+0.4 67.0£0.0° 83.1+0.0° 28.1+0.4° 10.5£0.1°
POCI, 0.02%+PO 6% 55.3+0.0% 65.6+0.4° 80.9+0.0° 25.640.0° 10.240.0%
POCI, 0.02%+PO 12% 53.610.4° 64.740.1° 80.2+0.0° 26.7£0.4* 10.1£0.1¢

* Means with the same letter are not significantly different (p < 0.05)
1) T, : Onset temperature

2) T, : Peak temperature

3) T, : Completion temperature

4) AT : T-T,

5) AH : Crystal melting enthalpy
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