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Abstract

Rheological properties of waxy and non-waxy rice starch solutions were evaluated with a narrow gap
rotational and Cannon Fenske viscometers. The gelatinized rice starch solutions containing 0.2-1.0% starch
displayed pseudoplastic flow behavior. At higher starch level, degree of pseudoplasticity of waxy rice starch
solutions increased, while that of non-waxy rice did not changed apparently. The consistency coefficient (K)
of non-waxy rice starch solutions increased with increasing gelatinization temperature, but waxy rice starch
solutions remained constant, and in alkaline aqueous solutions both of them showed increasing K values. The
value of K increased exponentially with an increase in concentration. The effect of the temperature on the
viscosity of the solutions followed Arrhenius’ type equation, and the activation energies were in the range of
3.675-3.775 kcallg-mol that were near to that of pure water. The changes of reduced viscosity with
concentration were followed Huggin's equation and the values of intrinsic viscosity and interaction coefficient
were 0.78-1.59 dl/g and 0.67-2.75, respectively.
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Fig. 1. Shear stress vs. shear rate of non waxy
rice starch solutions gelatinized at 87C

Table 1. Rheological parameters of rice starch solutions gelatinized in water at 87T

Non waxy rice

Traditional waxy

Tongil waxy

Concn.
(w/v%) starch rice starch rice starch
n K n K n K

0.2 0.974 0.0158 0.921 0.0189 0.939 0.0178
0.4 0.945 0.0183 0.941 0.0246 0.926 0.02338
0.6 0.944 0.0221 0.927 0.0363 0.920 0.0333
0.8 0.944 0.0276 0.907 0.0520 0.900 0.0595
1.0 0.940 0.0350 0.862 0.0936 0.833 0.1103

n . Flow behavior index

(=)

K : Consistency coeffient (g/cm-Sh")
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Table 2. Rheological parameters of rice starch solutions gelatinized in water at 121

13

Non waxy rice

Traditional waxy

Tongil waxy

Concen.
(w/v%) starch rice starch rice starch
K n K n K

0.2 0.933 0.0179 0.956 0.0182 0.935 0.0183
0.4 0.950 0.0204 0.936 0.0242 0.934 0.0244
0.6 0.934 0.0276 0.921 0.0353 0.932 0.0371
0.8 0.923 0.0383 0.910 0.0546 0.916 0.0579
1.0 0.935 0.0502 0.880 0.0907 0.856 0.9046

n . Flow behavior index (—)
K  Consistency coefficient(g/cm-Sz— )
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Table. 3. Rheological parameters of rice starch solutions gelatinized in IN-NaOH at room temperature

Non waxy rice

Traditional waxy

Tongil waxy

Concn. ) .
(w/v%) starch rice starch rice starch
n K n K n K

0.2 0.902 0.0279 0.937 0.0254 0.908 0.0277
0.4 0.897 0.0481 0.923 0.0428 0.925 0.0466
0.6 0.889 0.0811 0.868 0.0990 0.847 0.1118
0.8 0.871 0.1543 0.789 0.2358 0.785 0.2514
1.0 0.807 0.2914 0.698 0.5184 0.755 0.5475

n ! Flow behavior index (—)

K : Consistency coefficient (g/cm-S* "
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Fig. 2. Effect of concentration on the consistency
index of gelatinized non waxy rice starch
solutions
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Table 4. The values of K, and B of gelatinized rice starch solutions

87C 121TC 1N-NaOH
Ke B Ke B Ke B
Non waxy rice starch L 2504 L 0015 1. 1284 L. 3460 L 5729 2. 8655
Traditional waxy rice starch 1. 1713 1.9735 11294 2. 0125 1 1148 3. 9155
Tongil waxy rice starch 0. 9970 2. 2@ 1. 0796 2. 1760 1. 1548 3. 8265

Z-n

Ke:g/em-s
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Table 5. The Values of intrinsic viscosity and interaction coefficient (k) of gelatinized rice starch
solutions
87C 121 1N-NaOH
(1] di/g k [n] dl/g k [n] di/g k
Non waxy rice starch 0. 7833 0.6719 0. 8790 0. 9724 L 5915 1. 6677
Traditional waxy rice starch 1. 1455 1 2312 1 1447 1 2113 1. 2698 2. 7530
Tongil waxy rice starch 1. 0256 0. 7879 10414 0. 5470 1 4157 2. 2264
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