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Developement of combined decontamination methods utilizing superior cell-kiling
property of quantum beams and application to efficient treatment of injured

microorganisms
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We evaluated the effects of gamma irradiation, heat treatment, UV
irradiation, and essential oil components (Carvacrol and Thymol) on the germination and vegetative
growth process of Bacillus subtilis spores. The essential oil components inhibited both germination
and nutrient proliferation processes, with thymol exhibiting a stronger effect at lower
concentrations compared to carvacrol. In the case of heat treatment, germination activation
occurred, and the temperature dependence differed between the L-alanine germination system and the
AGFK germination system. Damage to the germination system caused by gamma irradiation was minimal.
On the other hand, Peracetic acid effects to affect the germination process of the spore was
affected by the presence of the spore coat and SH groups within the spore coat. Killing effect of UV

irradiation was attributed to not only DNA damage in spores but also denaturation of proteins

involved in germination.
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