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Inaction Mechanism of Bacteria Spore with Atmospheric Pressure Plasma

Shen Jie'" Cheng Cheng'" Fang Shidong' Chen Longwei' Meng Yuedong' Luo Jiarong®
(1. Institute of Plasma Physics Chinese Academy of Scineces Hefei 230031 China;
2. College of Science Donghua University Shanghai 200051 China)

Abstract The possible mechanisms responsible for the inaction of Bacillus subtilis spore with the atmospheric
pressure argon plasma generated with a lab-built single-electrode plasma jet were experimentally studied. The im—
pacts of the inaction conditions including the plasma exposure time temperature ultraviolet( UV)irradiation and e-
lectric field on the inaction rate were evaluated. The morphologies and protein leakage of the spores before and af—
ter the plasma exposure were characterized with scanning electron microscopy conventional emission spectroscopy
and optical spectroscopy. After the plasma exposure for 5 min the killingdog-value of Bacillus subtilis spore was
found to be less than 2. 0 little depending on the heat UV irradiation and hydroxyl radicals. We suggest that the en—
ergetic particles of the plasma may seriously damage cell walls or membranes and eventually inactivate the spores.
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Fig. 2 Discharge waveforms of voltage and current
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Fig. 1  Experimental setup of the single-electrode plasma jet
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Fig. 3 The equivalent circuit of the plasma jet
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Fig. 4 Survival numbers of Bacillus subtilis spores after

plasma exposure
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Fig. 6 SEM photographs before and after plasma exposure
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Fig. 7 Quantity of protein leakage after plasma exposure for

different time
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