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Abstract

Rheological properties of chestnut starch suspensions (3 and 4%, db) and gelatinized starch
(4%, db) were investigated with a capillary and rotational viscometer, respectively. Starch suspen-
sions had no yield stress and showed dilatant flow behavior in the temperature ranges of 30-65°C.
However, starch suspension showed pseudoplastic flow behavior at 70 ° and above 65 °C for 3 and
4% concentration, respectively. Flow activation energy below 50 °C was 0.56 kcal/mole but in-
creased to 51.9-80.8 kcal/mole at 60-70°C. The behavior of gelatinized starch (4%) was
pseudoplastic regardless of heating temperature (65-80°C) and time (15-60 min). The apparent
viscosity of the starch remained constant after heating at 80 °C for 45 min. The swelling power
and log apparent viscosity showed similar pattern. The activation energy of the apparent viscosity
of the geletinized starch at 70-80°C was 13.09 kcal/mole. The apparent viscosity of thermal-
gelatinized (90 °C) starch was lower than that of 15 psi-gelatinized starch.
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Table 1. Viscometric constants of chestnut starch sus-
pensions

Concen- Measuring Flow behavior Consistency
tration temperature index, n index, K
(%) (°C) . (9) (Pa-sn)

3 30 1.215 2.84x1073

50 1.216 2.65%1073

60 1.188 3.03x1073

65 1.006 7.99x 1073

70 0.915 21.72x1073

4 30 1.7 2.92x10-3

50 1.180 2.73x1073

60 .17 2.77x1073

65 0.842 6.31x1073

70 0.797 38.17x10°3

Yield stress was negligible
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Fig. 1. Effect of temperature on consistency index of
chestnut starch suspensions.
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Fig. 2. Comparison of apparent viscosities against
shear rate for 4% chestnut starch suspension in water
measured at 60°C after cooking for 15 (), 30 (&), 45
(®) and 60 min (@) at various temperatures.
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Fig. 3. Effect of temperature on apparent viscosity ( O)
and swelling power (@ ) of 4% chestnut starch suspen-
sion at shear rate of 140.4 57",
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Fig. 4. Effect of temperature on viscosity of 4% gelatini-
zed chesinut starch at shear rate of 140.4 57"
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Fig. 6. Comparison of apparent viscosity against shear
rate for 4% chestnut starch paste measured at 30, 40,
50°C (@), 60°C {©), 70°C {a) and 80°C (O) after
gelatinization at 90°C and 121°C.
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