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Abstract

A critical aspect of laboratory techniques in plant in vitro culture involves the
disinfection of explants and the maintenance of sterile environments. Ideally,
disinfectants should demonstrate efficacy against a broad spectrum of
microorganisms at minimal concentrations. However, the rising application of
antibiotics has led to the development of microbial resistance to these agents.
Currently, compounds such as essential oils and nanoparticles are being explored
in microbiological research. This study aimed to evaluate the effectiveness of
three antibiotic groups (cefazolin, penicillin, and chloramphenicol) alongside
cumin essential oil and silver nanoparticles in managing in vitro contamination in
potato plants (Solanum tuberosum L.). The explants underwent 1 min disinfection
with 70% ethanol, followed by a 10 min treatment with a commercial bleach
solution.  Additional  disinfection  treatments, including cefazolin,
chloramphenicol, penicillin, silver nanoparticles, and cumin essential oil, were
applied at concentrations of 10, 20, 40, and 80 mg 1" for nanoparticles, and 100
and 200 mg I for the other agents in the cultivation medium. The findings
indicated that cumin essential oil exhibited the highest level of microbial
inhibition, while cefazolin showed the least. Notably, the application of
nanosilver at 40 mg L' resulted in a 73% reduction in bacterial contamination,
whereas penicillin at 100 mg L' achieved a 67% inhibition rate. Ultimately,
essential oils and nanoparticles present viable alternatives to conventional
chemical treatments for the elimination and management of in vitro
contamination in plant explants under laboratory conditions.

Keywords: Cumin essential oil, antibiotic, bacteria, microproliferation, silver
nanoparticles
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