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Abstract

The purpose of this study was to investigate the rheological properties of surimi gels and imitation crab-leg
products by stress-relaxation test and to examine the correlations between stress-relaxation parameters and T.P.
A. parameters. The linear viscoelasticity of surimi gels and imitation crab-leg products was observed in the
range of the strain of 5~20% at cross-head speed 2.4 mm/sec. The average tensile forces of surimi gels and
imitation crab-leg products were similar, 370.4 g and 436.4 g, respectively, but surimi gels showed higher
relaxation time and viscous component (17256.1 sec, 1.357x 10® poise) than those of imitation crab-leg
products (6110 sec, 0.519*10" poise). Estimated tensile force of each exponential term in relaxation test was
highly related with hardness, gumminess and chewiness of T.P.A. (r=0.93, 0.93, 0.95, p<0.01), the relaxation
time of each exponential term was rrelated with cohesiveness (r=0.89, p<0.01) of T.P.A. and the elastic
component of exponential term with gumminess, chewiness and hardness (r=0.92, 0.94, 0.93. p<0.01) of T.P.
A.. The viscous component of exponential term was related with cohesiveness (r=0.83, p<0.05) of T.P.A..
The degree of texturization was negatively related with the relaxation time and viscous component (r=-0.92, -
0.96, p<0.01).
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Fig. 1. Analysis of stress relaxation of a imitation crab-
leg product by the method of successive residuals.
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Fig, 2. Diagram showing the measurement of cutting
force to evaluate the degree of texturization of surimi
gels and imitation crab-leg products.
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Fig. 3. Changes in tensile force of surimi gels and imita-
tion crab-leg products measured with various strain levels
at the constant cross-head speed (2.4 mm/sec). B: surimi
gels, @: imitation crab-leg products
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Fig. 4. Changes in tensile force of a imitation crab-leg
products measured with various cross-head speed level
at the constant strain (20%).
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Table 1. Tensile force and estimated tensile force and slope of two surimi gels and various imitation crab-leg

products
1st 2nd 3rd
SPEED KIND
F” A1 B1 R¥1 %" A2 B2 R2 % A3 B3 R3 %
Sgl1®  466.7 3526 -0.69* 0951 756 4373 00175 0998 849 5380 -0.1235 0991 96.4
Sg2 2740 213.0 -052 0915 777 1987 -0.0155 0995 850 40.95 -0.1232 0977 999
DI” 6056 4031 -020 0978 665 7223 -0.0181 0999 785 9516 -0.1279 0993 94.2
mri'/‘:ec D2 4075 2794 -0.19 0979 686 4599 -0.0183 0998 799 61.97 -0.1345 0992 951
H 3675 2544 017 0972 692 3985 -0.0192 0998 80.1 51.10 -0.1220 0987 94.0
0] 3099 2135 -0.14 0969 689 3630 -0.0193 0997 80.6 51.47 -0.1568 0.991 972
S 4913 3508 -0.17 0973 714 5553 -0.0195 0997 82.7 79.51 -0.1752 0.993 984

"F : Tensile force (g).

A : Estimated tensile force of each exponential term (g).
“B: Slope of each Exponential term.

“R : Correlation coefficient of each exponential term.
9 : AfTential force * 100.

“Sg1, Sg2: Surimi gels.

”D1, D2, H, O, S: Imitation crab-leg products.



Alg o5 g Antare] wyels AYS B3 EEy 54 1089
Table 2. Relaxation time, elasticity and viscosity of surimi gels and various imitation crab-leg products

Kind ™ E1 ™ T E2 n2 T3 E3 3

Sgl 15105.3 1.016*10° 1.531*10" 58.4 0.126*10°  7.344*10° 8.1 1.551*10° 1.253*10°
Sg2 19267.8 0.614 1.183 64.4 0.057 3.688 8.1 1.180 0.956

D1 5053.8 1.293 0.654 554 0.231 12.804 7.9 3.047 2.398

D2 5494.8 0.805 0.439 54.7 0.133 7.249 7.5 1.786 1.339

H 6087.1 0.693 0.420 52.2 0.109 5.672 8.4 1.391 1.149

0 7481.8 0.615 0.461 52.0 0.105 5.432 6.4 1.484 0.946

S 6130.6 1.011 0.619 51.6 0.160) 8.217 6.0 2.292 1.339

T: Relaxation time of each exponential term (sec).
E: Elasticity of exponential term (dyne/cm’).

*M: Viscosity of each exponential term (Poise).
“Sg1, Sg2: Surimi gels.

D1, D2, H, O, S: Imitation crab-leg products.

Table 3. Degree of Texturization of surimi gels and
imitation crab-leg products

F1? F2¥ D.T?
Sgl” 1071241141 g 1045811063 g 0.0243
Sg2  1105.2+45.0 1063+26.4 0.0389
D1?  1704.7+46.5 937.7+86.2 0.8180
D2 13249+486 682.3+57.1 0.9418
H 1161.7+51.6 638.81+59.0 0.8186
0] 1096.3+45.4 523.1+£29.4 1.0958
S 980.8+30.7 511.3+36.4 0.9182

USg1, Sg2: Surimi gels.

D1, D2, H, O, S: Imitation crab-leg products.

YF1: Traverse cutting (g).

“F2: Parallel cutting (g).

D.T.: Degree of Texturization.

““alues are means+standard deviation of over 8 times
determination in two surimi gels and five different imitation
crab-leg products.

Table 4. Correlation coefficient and their limits of sign-
ificance between stress-relaxation value and degree of
texturization

D.T.?
™ 40.92143 (p=0.0032)"
E? NS®
n® -0.95783 (p=0.0007)

T: Relaxation time of each exponential term (sec).
E: Elasticity of exponential term (dyne/cm’).

m: Viscosity of each exponential term (Poise).
“D.T.: Degree of Texturization.

*p: Probability.

“NS: Correlation not significant.
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Table 5. Correlation coefficient between stress-relaxation test parameters and T.P.A. parameters

Hardness Cohesiveness Springiness Gumminess Chewiness
A’ @(13?02:292) NS N§? 23?)%)2)‘” (p0=.(9)f10601113)
™ NS 23?&:730) NS NS NS
E? @(1(9)?()600287) NS NS (poég.zozg 1) (p(:(9).3()702118)
n® NS @(13?312956) NS NS NS

YA: Estimated tensile force of each exponential term (g).
OT: Relaxation time of each exponential term (sec).

E: Elasticity of exponential term (dyne/cm®).

“M: Viscosity of each exponential term (Poise).

NS: Correlation not significant.

“p: Probability.
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