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Abstract

Flow behaviors of rice starch-water systems containing 3-9% (w/v) of native and gelatinized starch
solutions were studied with the capillary tube rheometer in the temperature range of 30-80°C. Flow
behaviors of rice starch-water systems showed non-Newtonion behavior which could be expressed as 7 =
</:(rgc—r,.gc)N. Flow parameters ¢, N and =, were determined for native and gelatinized solutions. These para-
meters indicated that native rice starch solution shows a dilatancy and the gelatinized solution ranges from

pseudoplastic to mixed type flow behavior with increasing concentrations. The value of flow behavior index
for gelatinized solutions was about 1.2 in all samples but for native solutions, the values were 0.87-0.90. The
values of yield stress, which were negligible below 5%, were increased with the increase in concentration

from 5 to 9%.
temperature.
5.39-9.57 kcal/g mole, respectively.

The value of consistency index was exponentially dependent on concentration and
The values of activation energy for native and gelatinized solutions were 0.13-2.71 and
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Fig. 1. Experimental apparatus for the measurem-
ent of the rheological parameters of rice
starch
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Fig. 2. An amylogram of rice starch
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Fig. 3. Volumetric flow rate against shear stress
at the wall of gelatinized rice starch(5%)
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Fig. 4. Volumetric flow rate against shear stress
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Table 2. Rheological parameters of non-gelatinized
rice starch suspension (5%)

Measuring Viscometric constants

tem{)%r)ature N Ty ¢
30 0.8678 —0.1211 0.0403
40 0.8745 —0.1187 0.0421
50 0.8722 —0.1107 0.0409
60 0.8938 —0.1114 0.0479
70 0.8933 —0.0813 0.0484
80 0.9006 0.0413 '0.0425

Table 3. Consistency index of gelatinized rice st-

arches
Starch Measuring Consistency index,
concentrat- temperature ¢ g/ em'? sect )
ion (%) (%)
50 0.40
60 0.34
3
70 0.25
80 0.20
50 2.12
60 1.40
5
70 1.06
80 0.84
50 7.77
60 5.30
7
70 3.66
80 2.61
50 12.91
60 8. 64
9
70 5.16
80 3.75
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Table 4. Flow activation energy of different food

products
Products Activation energy Reference
(kcal/g mole)
Gelatinized rice
starch
3% 5.39 Present
5% 6.94 study
7% 8.26
S % 9.57
Banana puree 6.0 30
Peach puree 1.7 30
Tomato ketchup 3.2 30
Apple sauce 1.3 30
Whole egg 5.89 31
Red pepper paste 1.1 32
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Fig. 8. Effect of temperature on consistency index
of 5% rice starch suspension

Table 5. Consistency index of non-gelatinized rice
starch suspension(5%)

Measuring Consistency index, ¢

temperature {g***/em"* sec™™)
(T)
30 0.0306
40 0.0309
50 0.0321
60 0.0379
70 0.0414
80 0.0478
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