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Inactivation of Enzymes in Soybean Milk by Radio-Frequency Alternating Current
Kunihiko UEMURA”

National Food Research Institute (NFRI),
National Agriculture and Food Research Organization (NARO), Ibaraki 305-8642

ABSTRACT

Heat-resistant microorganisms such as Bacillus subtilis spores derived from soil
may exist in soybean milk and can reduce the shelf life of tofu produced from
conventional processing of soybean milk. Conventional high-temperature, long-time
heat processing of soybean milk sufficiently inactivates spores of this organism
but negatively impacts the gel strength of the resultant tofu due to protein
denaturation. An apparatus to pasteurize soybean milk using radio-frequency flash
heating (RF-FH) was developed. An electrode surface was covered with 50y m-thick
Teflon film, and 27 MHz RF-FH was applied to soybean milk flowing through the
electrode unit. A four-logarithm-order reduction of B. subtilis spores was realized
in the soybean milk by RF-FH at up to 1070 for 0.4 s. When the electrode surface
was covered with a Teflon film, there was no fouling. RF-FH treated soybean milk
at 1000 and 1070, and conventionally heated soybean milk at 10000 for 5 min and
10 min. The breaking strength of the tofu decreased as the conventional heating
period of the soybean milk increased from 5 min to 10 min, but the RF-heated
sample exhibited a smaller decrease in breaking strength than the conventionally
heated sample because of the reduced heating time. 48% and 90% of trypsin
inhibitor in raw soybean milk was inactivated by RF-FH at 1070 for 4 s and by
conventional heating at 10000 for 10 min respectively. 90% of lipoxygenase in
soybean milk was inactivated by RF-FH at 940 for 2 s. Soy Protein Research, Japan
14, 22-26, 2011.

Key words : radio frequency, flash heating, high electric field AC, Bacillus subtilis
spore, trypsin inhibitor, lipoxigenase
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Fig. 1. Electrode unit.

Pressure Relief valve
sensor

Heat exchanger 2

A
B

Power supply
Frequency :1.5-28 MHz
Max power : 1 kW

Pump Heat exchanger 1

Fig. 2. RF-FH setup.
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Fig. 3. Survived B. subtilis spore in soybean milk by RF-FH treatment and Conventional heating.
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Fig. 4. Inactivation of trypsin inhibitor by RF-FH and conventional heating.
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Fig. 5. Temperature elect of inactivation of Tl and LOX by RF-FH.
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