KOREAN J. SOC. FOOD SCI.
Vol. 5, No. 1, June 1989

Rheological Model Analysis of Acorn Starch Gels by
Stress Relaxation Test
Young-A Kim, Heisoo Rhee*

Department of Food and Nutrition, Inha University, Inchon
* Department of Food and Nutrition, Seoul National University, Seoul

Abstract

Stress relaxation tests with different percent deformation were performed for crude and
refined starch gels of acorn. With no relation to percent deformation, refined starch gel had
higher initial stress (oo) and lower equilibrium stress (ge) than crude starch gel. But the ratio of
equilibrium stress to initial stress (de/ o) was minimum at 60 percent deformation. The analysis

of relaxation curves by successive residual method revealed that the rheological behavior of

acorn starch gels could be expressed by generalized Maxwell model. The element numbers of
models for crude and refined starch gel were 7-element and 5-element at 60 percent deforma-

tion, and 5-element and 3-element at 45 percent deformation, respectively.
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Table 1. Relationships between residual force and perc-

ent deformation of stress relaxation test for
crude starch gels of acorn

% deformation Residual force (gm)

6% 8% 10%
45 150 (65.2)* 410 (71.6) 550 (77.5)
60 90 (17.0) 125( 5.7) 150 ( 9.5)
75 150 (36.9) 290 (17.9) 350 (16.9)

* : Values in parenthesisare the ratio of equilibrium
stress to initial stress (0e/oo)
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Table 2. Results of stress relaxation test for crude
and refined starch gels of acorn

Stress (104dyn cm~?)

45% deformation 60% deformation

Time (sec) CSG RSG CsG RSG
0 12,42 17.43 39.12 42.36
0.6 12.33 17.06 26.69 19.56
1.2 12.14 16.31 19.28 9.79
1.8 11.96 15.57 15.76 7.19
24 11.77 15.20 13.90 5.90
3.6 11.49 14.83 8.16 5.10
4.8 11.40 14.65 5.93 4.73
6.0 11.22 14.27 5.38 4.36
9.0 10.94 13.90 5.01 3.86
12 10.66 13.53 4.45 3.52
18 10.57 13.16 3.89 3.15
24 10.29 12.98 3.52 2.97
36 9.92 12.79 3.15 2.65
60 9.64 12.24 3.06 2.32
120 9.27 10.01 2.87 2.09
180 9.18 9.08 2.60 1.85
240 8.99 8.71 2.50 1.72
300 8.90 8.34 2.22 1.63
360 8.90 8.34 2.22 1.63

gAYl A 2EL A

GSG : crude starch gel, RSG : refined starch gel
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Table 3. The generalized Maxwell model parameters
for crude and refined starch gels of acorn

45% deformation 60% deformation

CSG RSG CSG RSG
oe 8.90 8.34 2.22 1.63
od, 1.90 7.08 1.48 2.37
ad, 1.66 3.99 33.23
od, 26.19
T, 81.50 80.99 137.55 72.37
T, 5.39 8.03 0.80
T, 1.47
Ee 19.78 18.53 3.71 2,72
E, 4.22 15.73 2.47 3.96
E, 3.69 6.65 55.39
E, 43.66
7y 34.39 127.40 33.97 28.66
7, 1.99 5.34 4.43
3 6.42
5-element 3-element 7-element 5-element

stress (10*dyn cm™2)

relaxation time (sec)

°

T

E : modulus of elasticity (104dyn cm"z)
7

C

:  viscosity coefficient (10 poise)
SG crude starch gel, RSG : refined starch gel
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