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Physicochemical, pasting, and emulsification properties of octenyl succinic
anhydride modified waxy rice starch

Junhee No and Malshick Shin*

Division of Food and Nutrition, Human Ecology Research Institute, Chonnam National University

Abstract Waxy rice starch purified from Hwaseonchal white rice was modified by octenyl succinic anhydride (OSA) for
use as an emulsifier. OSA-modified starches (1, 2, and 3% OSA, pH 8.5, 6 h) were investigated to understand their
physicochemical and pasting properties, and emulsion stability. The degree of substitution (DS) of 1, 2, and 3% OSA
starches was 0.0062, 0.0182, and 0.0214, respectively. FT-IR spectroscopy showed that OSA starches showed weak peaks
at 1724 and 1572 cm™' and the peak at 3300 cm™ was reduced by an increase in the DS. Native and OSA starches showed
A type crystallinity and a similar granular size. The OSA starch increased the peak viscosity, but decreased the onset and
peak temperatures, and enthalpy with an increase in OSA concentration. The creaming index of emulsion of OSA starches
decreased with an increase OSA concentration. It was suggested that the emulsion stabilizing capacity of OSA waxy rice

starches increased with an increase in the OSA concentrations.
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Fig. 1. FT-IR spectroscopy of native and OSA modified waxy
rice starches.
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Fig. 2. XRD of native and OSA modified waxy rice starches.
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Fig. 3. Scanning electron microphotographs of native and OSA modified waxy rice starches (x2000, x7000).
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Fig. 4. Creaming index (%) of native and OSA modified waxy
rice starches.
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A A=l X3leE 7kzF 00062, 0.0182 H 0.0214°| At}
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Table 1. Pasting properties of native and OSA modified waxy rice starches by using Rapid Visco Analyzer

Initial pasting Viscosity (RVU)
OSA starch temperature Peak Trough Final Break down Setback
(O ®) () (P-T) (F-T)
OSA0% 70.10+0.28" 315.17+0.35¢ 202.79+1.71 252.9244.24° 112.38+2.06¢ 50.1345.95°
OSA1% 70.19+£0.35* 358.38+2.54¢ 202.21+0.76 332.96+7.37" 156.17+1.77¢ 130.75+6.60"
OSA2% 68.24+0.18" 458.38+2.18" 206.04+0.41 328.83+7.78" 252.34£1.77° 122.79+7.37*
OSA3% 67.30+0.12° 525.34+2.35° 208.34+4.83 311.17+8.96 317.00+7.18" 102.83+4.13°

Data present average+standard deviation

Dadyalues with different superscripts in the same column are significantly different at p<0.05 by Duncan’s multiple range test.

Table 2. Thermal properties of native and OSA modified waxy rice starches

OSA starch T, (°C) T, (°C) T.(°C) AT (T-Ty) AH (J/g)
0SA0% 58.93+0.01*" 65.00+£0.01* 75.4240.20° 16.49+0.18" 8.88+0.13"
OSA1% 58.21+0.34° 63.91+0.13" 70.32+0.26" 12.11+0.60° 7.85+0.11°
0SA2% 57.78+0.13 63.33+0.00° 69.99:+0.23" 12.2140.01° 7.68+0.42°
0SA3% 56.94+0.24° 62.93+0.11¢ 69.69+0.19° 12.7540.05" 6.47+0.28°

Data present average+standard deviation

Yadyalues with different superscripts in the same column are significantly different at »<0.05 by Duncan's multiple range test.
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