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This study examines the effects of UV-B radiation and gamma radiation
on the disinfection of field-harvested plants, alongside an investigation
of the antimicrobial activity of essential oil derived from Satureja mutica
in three distinct experiments. In the first experiment, harvested plants
underwent UV-B treatment for durations of 0, 2.5, 5, 7.5, and 10 hours.
The second experiment involved the exposure of samples to gamma
radiation at doses of 0, 2.5, 5, 7.5, and 10 kGy. The final experiment
assessed the antimicrobial effects of essential oil extracted from fresh S.
mutica against the bacterial strains Escherichia coli, Pseudomonas
fluorescens, and Staphylococcus aureus. The findings reveal that UV-B
radiation exhibited the highest inhibition of microbial activity on
Enterobacteriaceae, S. aureus, and molds and yeasts of the present study
after an exposure duration of 10 hours. Furthermore, gamma radiation
demonstrated significant antimicrobial effects on Enterobacteriaceae, S.
aureus, Salmonella, and all molds and yeasts, with statistical
significance at the 1% level. At the optimal gamma irradiation dose of
10 kGy, the microbial activity was quantified as 2.24% for
Enterobacteriaceae, 1.83% for S. aureus, 0.79% for Salmonella, and
10.8% for molds and yeasts. Additionally, an evaluation of the essential
oil concentration indicated that the highest inhibition of bacterial growth
occurred with the application of pure essential oil. Specifically, the
activity of E. coli was diminished by 41.3%, that of Ps. fluorescens by
16.7%, and that of S. aureus by 42.3%. In conclusion, the results indicate
that UV-B radiation is not an effective method for the disinfection of
plants. In contrast, gamma radiation at doses of 7.5 kGy and above
demonstrates substantial efficacy in controlling microbial agents.
Moreover, the application of Satureja mutica essential oil presents
promising potential for managing microbial activity.
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