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Study on sterilization effects and mechanisms of contact glow discharge plasma on

Actinomucor elegans

WANG Ting WAN Qianggui XU Yuhong TIAN Lipeng CAI Meng PU Lumei
(College of Science, Gansu Agricultural University, Lanzhou 730000, China)

ABSTRACT Mucormycosis infected by Actinomucor elegans is relatively serious in the population, so it is urgent
need to inactivate Actinomucor elegans. In order to investigate the sterilization effect and mechanisms of contact
glow discharge plasma (CGDP) on Actinomucor elegans, the effects of voltage, time and electrolyte on sterilization
efficiency were investigated, and the sterilization conditions were confirmed. The sterilization mechanism of CGDP
on Actinomucor elegans was explored by analyzing the changes of colony morphology, spore content leakage and
peroxidation damage that induced by CGDP treatment. The results showed that CGDP had remarkable sterilization
effects on Actinomucor elegans, under the conditions of 560 V, 15 min and Na,SO, solution, the sterilization rate (1)
was up to 90.71%, the colony diameter, spore germination rate and mycelial biomass accumulation all decreased
significantly after CGDP treatment, while leakage of intracellular components and degree of peroxidation damage
increased, and spore surface became shrinking and rupturing. It was concluded that the Actinomucor elegans was

inactivated due to cell membrane integrity destroying induced by CGDP. The results of this paper could provide a
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reference for the application and mechanism research of CGDP in the field of fungicidal.
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Fig.3 Effects of CGDP on colony morphology of 4.elegans: (a) colony diameter; (b) spore germination rate;
(c) mycelial biomass accumulation; (d) sporulation quantity
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Fig.7 Integrity of spore cell membrane was detected by PI staining of A.elegans before and after CGDP treatment:
(a) Untreated spores in open field; (b) Untreated spores under fluorescence; (c) Spores treated for 15 min in open field;
(d) Spores treated for 15 min under fluorescence
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Fig.8 SEM imagines of A.elegans before and after CGDP treatment: (a) morphology of untreated spores;
(b) morphology of spores treated for 15 min
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