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Increased risks due to outbreaks of foodborne viruses and bacteria give us strong motive for the development
of a viable non-thermal technology for the disinfection of foods and their contact surfaces. Plasma discharges
occurring in the presence of oxygen and nitrogen generate an abundance of reactive oxygen and nitrogen
species (RONS) at close to ambient temperatures. With minimal requirements for addition of any chemicals,
disinfection using atmospheric pressure air plasmas could be a sustainable and green non-thermal technology.

This work attempts to study the dependence of the biocidal activity of plasma sources on surface humidity of
the sample used. Cold plasmas at atmospheric pressure were employed for in vitro treatment of pathogens
spiked on stainless steel surfaces. The discharge effluent was used to treat the samples at both dry and wet
surfaces.

Plasma treatment was ineffective against dry samples. Similar humidity effect has been found in food science
where lipid oxidation rates are triggered only beyond a threshold level of water activity. While wet virus
samples were muchmore susceptible to plasma treatment, the effect was strongly dependent on the amount of
water on the surface. An analysis of the transport of long-lived reactive species into aqueous phase, eventually
responsible for microbial inactivation, will be presented. The present findings suggest that the control of
sample surface humidity is crucial for effective and reproducible plasma-based disinfection.

Acknowledgement: This work is partly supported by USDA, National Institute of Food and Agriculture
(2017-67017-26172) and DOE, Office of Fusion Energy Sciences (DE-SC0016053).

Author: Mr MOLDGY, Ankit (Department of Mechanical Engineering, University of Minnesota)

Co-authors: Mr NAYAK, Gaurav (Department of Mechanical Engineering, University of Minnesota); Dr
ABOUBAKR, Hamada (Veterinary Diagnostic Laboratory, University of Minnesota); Prof. GOYAL, Sagar (Vet-
erinary Diagnostic Laboratory, University of Minnesota); BRUGGEMAN, Peter (Department of Mechanical Engi-
neering, University of Minnesota)

Presenter: BRUGGEMAN, Peter (Department of Mechanical Engineering, University of Minnesota)

Session Classification: 6.5 Biological and Medical Applications II

Track Classification: 6.5 Medical and Biological Applications


