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ABSTRACT

The effect of high-pressure treatment on soybean as a cellular biological material was
investigated from the viewpoints of the cell structure, mass transfer, and enzyme reaction
system. The cell structure of soybean was evaluated with the dielectric properties
measured at frequencies of 50 Hz-5 MHz. Cole-Cole arc, which indicates the existence of
cell structure, was observed in soybean samples, and its radius was decreased due to the
high pressure. The result suggested that the structure of soybean was damaged by high-
pressure treatment. The hydration process of soybean was selected as one of mass
transfer phenomena, and analyzed on the basis of scaling concept. The change in water
content during hydration process was described with the scaling law with time. The
hydration process of soybean was found to be limited with diffusion inside, because the
estimated value of the exponent was close to the theoretical one. The effect of high-
pressure treatment on the hydration process of soybean was not obvious. The production
rate of free amino acids in soybean during preservation at 25°C was accelerated by high-
pressure treatment of 200 MPa. The high-pressure treatment also made the enzymatic
production of gamma-aminobutyric acid (GABA) in the soybean, which enriched sodium
glutamate, increasing. From these results, the high-pressure treatment induced
destruction of cell structure and accelerated biochemical reaction in soybean. In other
words, 'high-pressure induced transformation (Hi-Pit)' had occurred in soybean. Soy
Protein Research, Japan 9, 47-52, 2006.
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Fig. 1. Effect of high-pressure treatment on dielectric properties of soybean. (Cole-Cole plot)
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Fig. 2. Effect of high-pressure treatment on radius of
Cole-Cole arc of soybean.
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Fig. 3. Time course of the hydration of red beans.
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Table 1. Scaling analysis on the hydration of soybean
and red bean

Sample Exponent, a
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Fig. 4. Time course of the hydration of soybeans.
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Fig. 5. Effect of high-pressure treatment on the concentrations of free amino acids during preservation.
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