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Investigation of Microbial Inactivation Profile by Submerged Style

Pulse Discharge System in Bubble Water
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Inactivation profiles of microorganisms by submerged style pulse discharge system in bubble water were investigated.
The survival ratio of 2 L Escherichia coli suspension with the cell density of 107 viable cells per milliliter was
decreased to 1.1x10™ by the pulsed discharge system in bubble water within relatively short time 120 seconds. The
discharge plasma frequency increased with air flow rate and gas species used for bubble formation affected on the
inactivation efficiency of E. coli suspension. Investigation with L-histidin as the radical scavenger demonstrated that
radicals generated by the discharge plasma was only one of the important factor of inactivation mechanism. And
inactivation efficiency was strongly affected by the initial cell density. The spore of Bacillus subtilis was also
inactivated by pulsed discharge system in bubble water. Although, inactivation of B. subtilis spore required longer
treatment time than that of E. coli, the survival ratio of 2 L suspension with the cell density of 10’ viable cells per
milliliter was decreased to 2.2x10° within 60 minutes treatment. And B. subtilis spore inactivation efficiency was

also strongly affected by the initial cell density.
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Fig. 1 Schematics of submerged style discharge plasma unit (A), and

photograph of experimental setup (B).
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Fig. 2 Voltage (A) and current (B) waveforms of discharged

plasma.
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Fig. 4 Effect of air flow rate on time course of E. coli inactivation

by discharged plasma in water.
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Fig. 5 Effect of gas species on E. coli inactivation by discharged

plasma in water.
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Fig. 6 Effect of radical scavenger (L-histidine) on E. coli

inactivation by discharged plasma in water.
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