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Fig. 1. Relationship of shear stress against shear rate

of 4, 6 and 8% waxy-rice starch solutions gelatinized
at 95°C and measured at 30°C.
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Table 1. Rheological parameters of gelatinized waxy-
rice starches at 95°C

Concen- Yield Consistency Flow
Starch tration  stress index behavior
(%) (Pa) (Pa-s") index
Shinsun- 4 411 1.17 0.63
chalbyeo 6 5.06 2.37 0.66
8 6.76 3.18 0.70
Hangang- 4 4.72 1.29 0.62
chalbyeo 6 7.16 2.55 0.68
8 12.32 4.19 0.66
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Fig. 2. Effect of starch concentrations on the consis-
tency index of waxy-rice starch solutions gelatinized
at 95°C.
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Fig. 3. Effect of starch concentrations on the vyield
stress of waxy-rice starch solutions gelatinized at 95
o

C.

Table 2. Rheological parameters of gelatinized waxy-
rice starches solutions at various measuring tempe-
ratures

Concen- Yield Consistency Flow
Starch tration stress index behavior

(%) (Pa) (Pa-s" index
Shinsun- 30 5.06 253 0.66
chalbyeo 50 6.98 2.38 0.65
60 8.24 231 0.63
70 8.41 2.26 0.63
Hangang- 30 7.16 2.55 0.68
chalbyeo 50 7.15 242 0.65
60 9.40 240 0.63
70 9.53 2.26 0.63
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Fig. 4. Arrhenius plots of 6% waxy-rice starch solu-
tions gelatinized at 95°C.
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Fig. 5. Relationships of shear stress against shear
rate of 4, 6 and 8% waxy-rice starch solutions gela-
tinized with sodium hydroxide and measured at 30
°C.
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Table 3. Rheological parameters of gelatinized waxy-
rice starches solution gelatinized with sodium hydro-
xide and measured at 30°C

Concen- Yield Consistency Flow
Starch tration  stress index  behavior

(%) (Pa) (Pa-s") index
Shinsun- 4 5.18 0.99 0.59
chalbyeo 6 16.59 2.77 0.57
8 26.67 4.60 0.57
Hangang- 4 9.10 1.35 0.58
chalbyeo 6 21.23 3.87 0.59
8 28.25 6.91 0.60
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Fig. 6. Effect of starch concentrations on the consis-
tency index of waxy-rice starch solutions gelatinized
with sodium hydroxide.
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Fig. 7. Effect of starch concentrations on the vyield
stress of waxy-rice starch solutions gelatinized with
sodium hydroxide.
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Rheological properties of waxy-rice starches gelatinized with thermal or al-
kali solutions

Yang-Kyun Park, Sung-Kon Kim*, Shin-Young Lee** and Kwan Kim***(Department of Food
Engineering, Mokpo National University, Mokpo 530-830, Korea, *Department of Food Scie-
nce and Nutrition, Dankook University, Seoul 140-210, Korea, **Department of Fermentation
Engineering, Kwangwoon National University, Chuncheon 200-701, Korea, ***Department
of Food Science and Technology, Chonnam National University, Kwangju 500-757, Korea)

Abstract . Rheological properties of Shinsunchalbyeo(Japonica) and Hangangchalbyeo(J X
Indica) waxy-rice starches gelatinized with thermal or alkali solutions were investigated
with rotational viscometer(Brabender Viscotron). The two starches showed Bingham pseu-
doplastics behavior in 4~8% thermal or alkali gelatinized starch solutions. The shear stress
of Hangangchalbyeo starch solution gelatinized with thermal or alkali showed higher values
than that of Shinsunchalbyeo starch and the difference of the two varieties gelatinized
with alkali showed higher values than that gelatinized with thermal. Consistency index
and yield stress values of Hangangchalbyeo starch showed higher than that of Shinsunchal-
byeo starch in the two gelatinized methods and the difference of the two varieties gelatini-
zed with alkali showed higher values. And it was higher that the deffendence of consistency
index on starch concentration and initial starch concentration of yield stress in the alkali
gelatinized samples than those of in the thermal gelatinized ones.



