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Effect of Low Temperature Plasma Jet on Bacteria Inactivation Efficiency of Food Contact
Materials Surface
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Abstract: As a new type of non-thermal sterilization technology, the low-temperature plasma at atmospheric pressure has
shown great potentials in food industry. In this study, three common food contact materials (kraft paper, 304 stainless steel,
glass sheet) and two representative pathogenic bacteria (Staphylococcus aureus and Salmonella) are chosen for inactiva-
tion under the treatment by argon atmospheric pressure plasma jet (Ar APPJ). Three commonly used sterilization kinetic
models (Log-linear, Geeraerd and Weibull) are employed to investigate the inactivation efficiency of plasma against bac-
teria on food contact materials surface. The results indicate that the killing effects of Ar APPJ on bacteria gradually
increase as plasma treatment time prolongs. Compared with the control groups, there are significant differences in the
bacterial inactivation rates after plasma treatment for 90 s, 120 s and 150 s (P<0.05). Among the three sterilization kinet-
ics models, the R? value of the Weibull model is close to 1, indicating high fitting accuracy. Also, the correlation between
predicted and measured values is the best. These data indicate that the Weibull model can better reflect the inactivation
rule of plasma on bacteria than the Log-linear and Geeraerd models, and it is more suitable for describing the sterilization
process of plasma treatment. The research can provide guidance for the application of low-temperature plasma technology
in food industry.
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