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A Rheological Analysis on Processing of Kamaboko
and Fish Sausage—1

Dynamic Viscoelasticity of Commercial Kamaboko

Yoshiaki TABATA

The purpose of this study is to clarify rheologically the manufacturing
process of Kamaboko and fish sausage.

After the basic consideration, the direct-reading viscoelastometer, VIBRON-
II was remodeled and applied to the study of foods.

Several series of preliminary experiments on commercial Kamaboko were
made as follows:

1. Effect of frequency.

2. Effect of various sized test pieces.

3. Effect of temperature.

4. Measurement of viscoelasticity of commercial Kamaboko.

The results obtained were as follows.

1. The most suitable frequency for measurement in this study was 0.1~
35 Hz and the interrelation between frequency, n, and viscoelasticity value,
K, was found to be: (Fig. 4)

_ k
Kn— Kl-n

where, K1 is the value of K when nis 1 Hz and k is the gradient of the
straight line through the center of data points in Fig. 4.

2. Dimension of test piece was suitable when area of transverse cross
section, S, is 1 cm2 and length, L, is 1 cm, in tensile test. But the interre-
lation between dimension of test piece and experimental value was hardly
found in shear test.

3. The changes of temperature affected the value of Kj inversely and
logarithmically and the value of elastic modulus, k, decreased slightly at the
range of 10°C~50°C. The viscoelasticity value of Kamaboko might be:
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K, = K, f(t) n®

wher, t is the temperature of test piece.

4. In the experiments on viscoelasticity of commercial Kamaboko, satis-
factory high agreement between the sensory evaluation and viscoelasticity
value was obtained. Therefore, it is considered that this measuring system
is available for rheological analysis of Kamaboko.
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Fig. 1. Block diagram of measuring system.
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Fig. 2. Closed vector of two outputs, a1, a2 and a1—as.
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Fig. 3. Supporting system of test piece so called “chuck”.
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Table 1. Dimension of test piece.

Tensile test Shear test
Type a b c d e f g h
S (em2) . 1.00 1.00 2.25 2.25 0.9 0.9 0.9 0.9
L (cm) 0.5 1.0 1.0 1.5 1.2 1.4 1.6 1.8

S : Area of transverse cross section of test piece.
L : Length of test piece.
Dimensional accuracy of test pieces are kept within 5/100.
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Fig. 4. Changes of viscoelasticity value of Kamaboko with frequency of vibration

in tensile test at 20°C.

E’ : Dynamic modulus of tension (gr/cm2).

E” : Dynamic coefficient of viscosity of tension (gr « sec/cm2).

O, ©, O, ®@ : Test pieces sampled from various kinds of Kamaboko.
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Fig. 5. Changes of viscoelasticity value by various sized test pieces sampled
from the same specimen of Kamaboko in tensile test at 20°C.
E’ : Dynamic modulus of tension (gr/cm2).
E" : Dynamic coefficient of viscosity of tension (gr - sec/cm2).
Hz : Frequency of vibration in Hz.
a to d : Dimension of various test pieces shown in Table 1.
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Fig. 6. Changes of viscoelasticity value of Kamaboko with temperature.

G’ : Dynamic modulus of shear (gr/cm2). .
7' : Dynamic coefficient of viscosity of shear (gr - sec/cm?2).
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Fig. 7. Interrelation between viscoelasticity value and vibration frequency
of Kamaboko in shear test at 20°C.
G’ : Dynamic modulus of shear (gr/cm2).
7' : Dynamic coefficient of viscosity of shear (gr + sec/cm2).
A to F: Specimens of various kinds of Kamaboko are named as A to

F respectively.
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Table 2. Characteristic number of viscoelasticity of various kinds of Kamaboko.
A B C D E F
1
Gy 2060 1410 1300 1070 1780 630
k! 0.09 0.08 0.08 0.08 0.09 0.09
- r
71 49.5 31.4 28.8 24.7 34.6 15.2
k" —0.88 —0.90 —0.90 —0.90 —0.89 —0.88
]
Gn : Dynamic modulus of shear of Kamaboko at the frequency of n Hz.
I ’ kf
Gn = Gl *n

G, : Dynamic modulus of shear at the frequency of 1 Hz.

n : Frequency of vibration in Hz.
k’ : Gradient of the straight line through the center of data points.

1, " Dynamic coefficient of viscosity of shear of Kamaboko at the frequency of n Hz.
1 I kll
N, = M1 n

7, ¢ Dynamic coefficient of viscosity of shear at the frequency of 1 Hz.

k" : Gradient of the straight line through the center of data points,
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