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High-Pressure Induced Transformation of Soybean
Tomoyuki FUJIL

Department of Biotechnology, Maebashi Institute of Technology, Maebashi 371-0816

ABSTRACT

The effect of high-pressure treatment on soybean as a cellular biological material was
investigated from the viewpoints of the cell structure, and enzyme reaction system.
The cell structure of soybean was evaluated with the dielectric properties. The
dielectric properties of soybean were 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 decrease depending on high pressure. The result
suggested that the structure of soybean was damaged by high-pressure treatment.
The production rate of free amino acids in soybean, which swelled in water, during
preservation at 25°C was accelerated by high-pressure treatment of 200 MPa, 10 min.
The high-pressure treatment also made the enzymatic production of gamma-
aminobutyric acid (GABA) in the soybean, which swelled in sodium glutamate solution,
increasing. From these results, the high-pressure treatment induced the destruction
of cell structure without denaturing enzymes and the accelerated biochemical
reaction in soybean. In other words, these events are 'high-pressure induced
transformation (Hi-Pit)' of soybean. Soy Protein Research, Japan 11, 56-60, 2008.
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Fig. 1. Effect of high-pressure treatment on radius of
Cole-Cole arc of soybean.
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Fig. 2. Change of concentration of free amino acids in the untreated soybean, which swelled in water, during

preservation.
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Fig. 3. Change of concentration of free amino acids in the pressurized soybean, which swelled in water, during

preservation.
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Fig. 4. Effect of high-pressure treatment on the
production of free amino acids in soybean,
which swelled in water, during preservation.
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Fig. 5. Change of concentration of free amino acids in the untreated soybean, which swelled in sodium glutamate

solution, during preservation.
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Fig. 6. Change of concentration of free amino acids in the pressurized soybean, which swelled in sodium glutamate

solution, during preservation.
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Fig. 7. Effect of high-pressure treatment on the
production of free amino acids in soybean,
which swelled in sodium glutamate solution,
during preservation.
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