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Rheological Properties of Gelatinized Millet Starch Dispersions

Nam-Soo Kim and Young-Jung Nam
Korea Food Research Institute, Banwol, Kyonggi-do

Abstract

Rheological properties of gelatinized millet starch dispersions were evaluated. Gelatinized non-
waxy and waxy millet starch dispersion were typical pseudoplastic fluids. At constant shear rate,
gelatinized waxy millet starch dispersion showed higher shear stress than nonwaxy millet starch
dispersion. Flow behaviours of gelatinized nonwaxy and waxy millet starch dispersion were well
fitted to Herschel-Bulkley equation and flow behaviour index (n) and consistency index (K) were
strongly concentration dependent. There was a linear relationship between concentration of gela-
tinized starch dispersion and square root of yield stress. The concentrations of gelatinized non-
waxy and waxy millet starch dispersion where yield stresses become zero were estimated as 2.19
and 1.69%, respectively. Pseudoplastic constant (m) approaches to a constant value in each type
of millet starch when the concentration of gelatinized starch dispersion was increased. As the mea-
suring temperatures increase, n value was increased, whereas, K value was decreased. The acti-
vation energies of gelatinized nonwaxy and waxy millet starch dispersion were 2.89 and 3.18 kcal/

mol, respectively.
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Fig. 1. Flow curves of gelatinized nonwaxy millet starch

dispersions at varying concentration.
Symbols: O—O ; 1%, ®—@ ; 2%, [3—0J; 3%,
4%, DI\ 5%
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Fig. 2. Flow curves of gelatinized woxy millet starch dis-
persions at varying concentration.

Symbols: O—0O ; 1%. @@ ; 2%, O—{:3%. B—4 :
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Fig. 3. Power law curves of gelatinized nonwaxy millet
starch dispersions at varying concentration.
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Fig. 4. Power law curves of gelatinized waxy millet
starch dispersions at varying concentration.

Symbols: O—O ; 1%, @ ;2%, -0 3%. 8
4%, NI\ 5%

Table 1. Effects of concentration on the rheological
parameters of millet starch dispersions at 30°C

Nonwaxy millet starch ~ Waxy millet starch

Concentration
K T K T

O/ y Yy
(%) " (Posec (Pa) " (Pasec™ (Pa)
1 0.96 0.003 -9 074 0.024 —a
2 0.63 0.106 —° 0.54 0.299 0.059
3 0.50 0.555 0.382 0.47 1.306 0.866
4 0.45 1.452 1.823 0.32 5.152 3.339
5 035 5.781 4.330 0.24 13.183 6.990

a: Not detected
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Fig. 5. Relationship between the pseudoplastic constant
{m) and concentration.

Symbols: O—O ; nonwaxy millet starch dispersion, @@
waxy millet starch dispersion
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Fig. 6. The square root of yield stress as a function of
concentration.

Symbols: O—O ; nonwaxy millet starch dispersion, @@
waxy millet starch dispersion
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Fig. 7. Flow curves of 3% gelatinized nonwaxy millet
starch dispersion at varying temperature.
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Fig. 8. Flow curves of 3% gelatinized waxy millet starch
dispersion at varying temperature.

Symbols: O—0 ; 20°C, e—@ ; 30°C, O—; 40°C,
Bl 50°C, A—A; 60°C, A—A; 70°C

Table 2. Effects of temperature on the rheological para-
meters of millet starch dispersions at 3% concentration

Nonwaxy millet starch ~ Waxy millet starch

Temperature
(°C) K Ty K Ty

{Pa.sec™ (Pa) (Pa.sec™) (Pa)

20 0.53 0.845 1.714 0.53 1.249 4.57}
30 0.57 0.423 0.457 0.60 0.464 0.971
40 0.59 0.331 0.400 0.60 0.427 0.857
50 0.60 0.297 0.342 0.61 0.360 0.743
60 0.61 0.251 0.286 0.62 0.319 0.657
70 0.63 0.192 0.258 0.63 0.288 0.600
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Fig. 9. Relationship between the consistency index and
temperature at 3% concentration.

Symbols: O—O ; nonwaxy millet starch dispersion, @—@ :
waxy millet starch dispersion
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