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Abstract

Gel strength of fish protein at various processing conditions such as heating temperature, heating
time and salt content was determined by using compressive stress and residual delay time of ultrasonic
wave. The compressive stress, interpreted as indicating the relative gel strength, was increased with
increasing the heating temperature and heating time, and with decreasing the salt content, while the
delay time of ultrasonic wave reduced, indicating that the gel strength and the delay time are inverse
proportion. The result of the multiple regression analysis with factorial design showed that the model
equation consisted with delay time and processing condition variables gave the good prediction of
the gel compressive stress which was coincided with compressive stress measured.
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Fig. 1. Bick diagram of experimental system for ultra-
sonic wave
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Fig. 2. The linear relationship between the sample hei-
ght and the delay time of ultrasonic wave
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Fig. 3. Changes in delay time of ultrasonic wave and

compressive stress at various heating temperatures
@—®: compressive stress, O—O: delay time
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Fig. 4. Changes in delay time of ultrasonic wave and

compressive stress at various heating times
@—®: compressive stress, O-—O: delay time
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Fig. 5. Changes in delay time of ultrasonic wave and
compressive stress at various salt contents
®—®: compressive stress, (>—: delay time
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Table 1. Comparison of the real and predicted stress
at different processing conditions

Process Predicted Measured
condition compressive compressive
stress (kPa) stress (kPa)

Heating 60 82,51 80.84 (2.71)
Temperature 70 9141 93.22 (1.75)
() 80 100.31 103.67 (2.81)
90 109.21 110.24 (7.50)

Heating 5 96.82 9747 (4.65)
Time (min) 10 103.02 101.65 (4.48)
15 109.21 110.24 (7.50

20 11541 11047 (3.54)
Salt 1 125.83 127.25%(7.71)
Content (%) 2 117.52 11256 (2.84)
3 109.02 110.24 (7.50)

4 100.89 111.01 (7.86)

5 9257 86.43 (6.13)

¥The value is the mean value of the triplicate measure-
ments.
YThe value is the standard deviation.
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Stress=A(delay time)+ B(salt) + C{temperature)+D
(time)+E
where A= —1.058 kPa/msec, B=—6.78 kPa, C=0.
78 kPa, D=0.89 kPa/min, R-square=0.
9054, Prob>F; 0.004
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