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Physicochemical Properties of Physically Modified Rice Starch by Homogenizer
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Abstract

The objectives of this research were to analyze physicochemical properties of physically modified rice starch
which was prepared by hydro—shear homogenizer and ultrasonic homogenizer. The 5:1 of water to starch ratio,
20,500 rpm of hydro—-shear homogenizer, and 5 sec of pulse and 40 kHz of frequency of ultrasonic homogenizer,
which were operated for 10 min. The 1/3 of size reduction of raw rice starch and gelatinized rice starch, and
reduced of particle size were achieved by above processing conditions. The homogenization of raw rice starch
and gelatinized rice starch were higher values of specific area, transmittance, solubility and swelling power
than control. While, these had lower value of apparent viscosity than control. In raw rice starch, the gelatini-
zation characteristics of ultrasonic homogenizer treated rice starch had some higher values of gelatinization
temperature, peak temperature and enthalpy than those of control. While, those of hydro-shear homogenizer
treated rice starch had similar values to those of control.
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Fig. 1. Scanning electron micrograph (X5000) of raw rice
starches.

A: Control, B: Hydro-shear homogenized raw rice starch, C:
Ultrasonic homogenized raw rice starch.
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Fig. 2. Scanning electron micrograph (xX500) of gelatinized
rice starches.

A: Gelatinized rice starch, B: Gelatinized hydro-shear ho-
mogenized rice starch, C: Gelatinized ultrasonic homogenized rice
starch.
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Fig. 3. Particle size distribution of raw rice starch and gelatinized rice starch.
A: Raw rice starch, B! Hydro-shear homogenized raw rice starch, C: Ultrasonic homogenized raw rice starch, D: Gelatinized rice
starch, E: Gelatinized hydro-shear homogenized rice starch, F: Gelatinized ultrasonic homogenized rice starch.

Table 1. Mean size and specific surface area of rice starch
granules

Mean size Specific surface
(micron) area (mz/g)

R . Control 1.589 0.57
2;2 ‘;lce HHSY 0.424 12.37
re yHS? 0441 10.67
. Control 1.579 0.96
gela“?‘zeg HHS 0505 853
ce starc UHS 1.486 0.93

1)Hydro~shear homogenized rice starch.
PUltrasonic homogenized rice starch.
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Fig. 4. Transmittance of raw rice starch suspensions.
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Fig. 5. Transmittance of gelatinized rice starch suspensions.
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Table 2. Solubility, swelling power and water binding capacity of raw rice starch and gelatinized rice starch

Solubility Swelling power Water binding

at 90°C (%) at 90°C capacity (%)
Control 11.07 13.27 123.74
Raw rice starch HusY 16.89 25.83 116.30
UHS? 12.46 23.65 108.49
» Control 37.20 5.96 638.98
Gelat‘?‘zeﬁ HHS 67.00 8.73 739.94
nice starc UHS 63.65 855 369.60

l)Hy(iro~shear homogenized rice starch.
?Ultrasonic homogenized rice starch.
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Fig. 6. DSC characteristics of raw rice starch.
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20 18540 1580 79.80  11.50 5920 017 16.50 0.83 1006 056 1170 035
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