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Fig. 1. Block diagram of experimental system for ultrasonic wave
measurement.

Fig. 2. Delay time of two signal reflected from the front surface
and back of unloaded specimen.
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Fig. 3. Linear relationship between sample height and delay time
of ultrasonic wave.{corr.=0.9673)
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Fig. 4. Changes in delay time of ultrasonic waves and failure
stress of made at various coagulant concentrations. M— W, failure
Stress; ao— 4, delay time.
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Fig. 5. Changes in delay time of ultrasonic waves and failure
stress of at various heating temperature. B—M, failure Stress;
A—A, delay time.
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Fig. 6. Changes in delay time of ultrasonic waves and failure
stress at various molding pressures. E—M, failure Stress;
A—A, delay time.
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Table 1. Comparison of the real and predicted stresses at diffe-

rent processing conditions.

Processing Predicted Measured Measured
failure failure delay
condition stress (kPa) stress (kPa) time (msec)
Coagulant 02 18.30 16.07* (1.04)° 1489 (1.27)
concentration (%) 0.3 3127 3301 (1.87) 843 (0.89)
04 2699 2308 (332) 1130 (1.06)
0.5 11.78 1250 (2.00) 13.33 (0.87)
Heating 80 1346 1111 (0.87) 12.00 (0.82)
temperature (C) 90 25.30 2421 (1.32) 967 (1.22)
95 3127 3301 (1.87) 843 (0.89)
100 3752 3045 (159) 6.73 (0.91)
Molding 3 1945 1911 (099 2750 (0.40)
pressure (Kgp 9 26.89 2646 (3.30) 1550 (1.76)
15 3127 3301 (1.87) 843 (0.89)
21 30,60 3626 (102) 950 (1.30)

#The value is the mean value of 5 times measurements. "The value
in parenthesis is the standard deviation.
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Failure stress=A(delay time)-+ B(concentration)-+
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where A= —0.62 kPa/msec, B=2376.25 kPa,
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R-square=0.8586, Prob>F; 0.0043
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Prediction of the Failure Stress of Tofu Texture Using a Delay Time of Ultrasonic Wave
Hak-Jung Kim', Byung-Yong Kim* and Young-Tae Hahm? (‘Department of Food Processing Kyung Hee University;
2Department of Biological Engineering Chung-Ang University, Korea)

Abstract : Changes in the physical properties of soybean curd upon the processing conditions such as coagulant conce-
ntration, heating temperature and molding pressure were determined by using a failure stress and residual delay
time of ultrasonic wave(5 MHz). Maximum failure stress of Tofu was obtained at the 0.3% CaCl, coagulant concentra-
tion, 95C heating temperature and greater molding pressure, respectively, whereas the delay time is inverse proportion
to the failure stress value. The results of the multiple regression analysis with factorial design showed that the

model equation consisted with delay time and processing conditions gave the good prediction of the Tofu failure
stress.
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