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Abstract

Rheological properties of gelatinized rice starch solutions were investigated with Brookfield rotational
viscometer. The 8% starch solution showed thixotropic behavior with yield stress. The alkali gelatinized
starch was more thixotropic than the thermal gelatinized one. The time dependent characteristics of starch
solutions followed Tiu’s model. The value of rate constant (a;) in Tiu’s model increased linearly with shear
rate, and was exponentially dependent on concentration and temperature. Temperature dependency of rate

constant and apparent viscosity followed Arrhenius type equation and the activation energy were about 14.3

and 6.8 Kcal/g.mole, respectively. The a;-value was found to be useful to evaluate changes in structaral decay

on the shearing time of gelatinized rice starch solutions.
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Table 2. Rheological parameters of 8% gelatinized
rice starch solutions

Consistency Flow Yield stress,
index, behavior Ty (dyn/cm’)
K (dyn-8 "/em®) | index, n(-)
1
Therma 377.25 0.63 39.4
gelatinized
Alkali 94. 95 0. 45 31.87
gelatinized
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Table 3. The values of a, at various shear rates
for 8% alkali gelatinized rice starchso-
lution

rate( S7Y
. 196 1.78x10°"
. 392 4.39x10°°
. 980 1.55x10°°
. 960 3.26x10°°
. 920 6.16x10""

Rate constant(cm’/dyn-S”)

bl 43 abgol 24 sl 712l she Aon™

2 o

6~10% 4A¥el 7t ol dztelgstelel]  oisted
A EY A ExAEHE AAAEAS B3]
Eabedck A5 2% 4L de HAERARA
2 AFsdovt dstelastale Azl E4el of o
W Awtoll & b E moldh AAESALE AR

A7 20874 Tie gl fERdAlel 4 HEsglon

-

4,

Aol 288 22 AASEAE a, UL Tide T
Aapeidshel A G AUAS 2 Aoz vehdk
ot A4 25 444

AR sl ohsjed
L=

0.
Z7h4 e welon

g Mr

=

Y

| Zxol dialeds A7
MAE et 8%
a,o LEoEHL AY

o

= e
< [
HEsh ohartan 244
prs

=3

el shed 5 sheol ol

r

0l
~

NRERc o] E2oz vebgtor 30~70CHY &3
& a, 9y Z2uy Hro st 27 6.8%
14. 3kcal/g-mol o] T}

1%

b

Ho
)

1. Lee, S.Y., Pyun, Y.R., Cho, H.Y., Yu, J.H. and Lee,
S.K.: Korean . Food Sci. Technol., 16, 29 (1984)

2. Lee, S.Y., Cho, H.Y.,, Kim S.K., Lee, S.K. and
Pyun, Y.R.: Korean J. Food Sci. Technol., 16, 273
(1984)

3. Kim, Y.S,, Kim, J.B., Lee, S.Y. and Pyun, Y.R.:
Korean J. Food Sci. Technol., 16, 11 (1984)

4. Wegner, H. and Winkler, S.: Staerke, 6, 187 (1954)

5. Longree, K., Beaver, S., Back, P. and Nowrey, J.E.:
J. Agr. Food Chem., 14, 653 (1966)

6. Higgs, S.J. and Norrington, R.J.: Process Biochem.,
615, 52 (1971)



456

10.
11.

12.

AFE - A9

. Tiu, C. and Boger, D.V.: J. Texture Studies, 5. 329

(1974)

. Houriuchi, H. and Tani, T.: Agr. Biol. Chem., 30,

457 (1966)

. Yamamoto, K., Sawada, S. and Onogaki, T.: Den-

pun Kagaku, 20, 99 (1973)

Charm, S.E.: Adv. Food Research, 11, 355 (1962)
Cheng, D.C.H. and Evans, F.: Brit. ] Appl. Phys.,
16, 1599 (1965)

Petrellis, N.C. and Flumerflet, R.W.: Can. J. Chem.
Eng., 51, 291 (1973)

13.

14.

15.

16.

17.
18.

4 3437

Lancaster, F.B., Conway, H.F. and Schwab, F..
Cereal Chem., 43, 637 (1966)

Park, Y.H., Kim, SKK., Lee, S.Y. and Kim, J.B.:
Korean ]. Food Sci. Technol., 16, 314 (1984)

Pyun, Y.R, Lee, S.Y,, Yu, J.H. and Kwon, Y.J.:
Korean J. Food Sci. Technol., 12, 18 (1980)
Saravacos, G.D.: J. Food Sct., 35, 122 (1970)
Horiuchi, H.: Agr. Biol. Chem., 36, 2569 (1972)
Sato, S., Oka, S. and Shigeta, S.: Agr. Biol. Chem.,
33, 1134 (1969)

1198451 109 59 )



