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Fig.1 Schematic diagram of atmospheric gliding arc

discharge equipment
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Fig.2 The change of the cfu of Escherichia coli with the atmosphere gliding arc discharge time
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Fig.3 Effect of the different discharge media on

Sterilization effect of E.coli
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Fig.4 SEM image on the surface morphology of E. coli under gliding arc discharge plasma

with different discharge gas
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Fig.6 Emission spectroscopy of discharge plasma formed by N, .0, and Ar
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Sterilization Efficacy of Non—thermal Gliding Arc Discharge with Different Discharge Gases on

Escherichia coli

Sun Yunjin' Zhu Lihua' Ma Tingjun®* Tong Qigen"*
("Faculty of Food Science and Engineering, College of Food Science and Engineering, Beijing University of Agriculture ,
Beijing 102206
*Beijing Key Laboratory of Agricultural Product Detection and Control for Spoilage Organisms and Pesticides, College of
Food Science and Engineering, Beijing University of Agriculture , Beijing 102206)

Abstract In order to ensure the food safety and quality of fresh produce during the logistics and transport systems,
a novel inactivation equipment called atmospheric gliding arc discharge was developed under different discharge gases of
N,, Ar, Air and O, As comparison with traditional sterilization methods, this technology showed lower operational cost,
higher sterilization efficacy, great convenience and green non—pollution. Take Escherichia coli as sample, sterileization ef-
fect was investigated from the view point of different discharge gas species, such as Ar, N,, Air and O,, and found that
Ar and O, discharge plasma excellent sterilized effect. Meanwhile, the surface morphology and extracellular Protein con-
centration were analyzed to reveal the different inactivation mechanism incurred by different gas discharge plasma. Final-
ly, optical microscopy measurement results indicated that O, plasma have a lower ionized degree of atomic oxygen while
pose a positive injure to the Escherichia coli membrane by etching effect. In contrast, Ar plasma showed minor damage
on the surface of Escherichia coli membrane, and result in electric breakdown. Thus, it can be deduced that the main
factor contributed to the death of Escherichia coli may be due to the protein denaturation for Ar plasma and plasma
etching effect for O, plasma, our results pose a positive favor to enlarge the commercial sterilization application of low

temperature atmospheric discharge technology.

Keywords gliding arc discharge; gas species; Escherichia coli; sterilization effect
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