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Abstract

Inactivation of Leuconostoc sp. isolated from kimchi using carbon dioxide under pressure was investigated in
terms of operating parameters in order to evaluate its feasibility as a novel nonthermal process. Inactivation
rates increased with increasing pressure, temperature and exposure time, but with decreasing working volume.
Microbial reduction of 3 log cycles was achieved within 150 min under a CO, pressure of 60 kg/cm® at 30°C.
It was confirmed that microbial inactivation by the high pressure CO, was governed essentially by the charac-
teristics of CO, mass transfer and thus penetration of CO, into cells was a rate limiting step to determine ef-
ficiency of the inactivation process. The experimental results suggested that the high pressure CO, treatment
could be used as one of the effective nonthermal methods for preserving foods. "
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List of parts
6 1. COz gas cylinder
2. pressure regulator
3. needle valve for COz inlet
4. pressure vessel
5. water bath
6. thermostatic controller
+ 7. needle valve for COz outlet
8. line fifter
9. thermocouple
5 10. pressure transducer
1. data logger

Fig. 1. Schematic diagram of the experimental appara-
tus for high pressure CO, treatment.
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Fig. 2. Reduction of Leuconostoc sp. cells as a function
of pressure during high pressure CO, treatment. Experi-
ments were carried out with a working volume of 50%
at 30°C. @—@: 20 kg/cm’, M—M: 30 kp/cm’, A—A:
40 kg/em’, w—W: 50 kg/cm’, —: 60 kg/cm’.
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Fig. 3. Reduction of Leuconostoc sp. cells as a function
of temperature during high pressure CO, treatment.
Experiments were carried out with a working volume of
50% at 50 kg/cm® of CO,. @—@: 20°C, H—Mm: 30°C,
A—A: 40°C, ¢—9: 50°C.
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Fig. 4. Reduction of Leuconostoc sp. cells as a function
of working volume during high pressure CO, treatment.
Expenmenrs were carried out under a CO, pressure of 50
kg/cm® at 30°C. @—@: 36%, B—M: 50%, A—A: 71%,
*—&: 36%.
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Fig. 5. Reduction of Leuconostoc sp. cells when apply-
ing the repetitious release of pressure or the line filter
to the outlet of CO,. Experiments were carried out with a
working volume 50% at 50 kg/cm’ of CO, pressure and 30
°C. R(3) denotes that CO, in pressure vessel was released
and recharged three times during a complete process. @—@:
Control, @—M: R(3), A—A: +Filter.
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Fig. 6. Dependence of the specific death rate of Leuco-
nostoc sp. cell on the operating parameters during high
pressure CO, treatment. M—M: Temperature, @—@:
Pressure, A—a4: Working volume.
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