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Abstract

Moldavian balm (Dracocephalum moldavica L.) is an annual herbaceous plant belonging to the mint
family (Lamiaceae). The whole body of the plant contains essential oils in different amounts. Its main
constituents include geranial, neral, geranyl acetate and geraniol, which are oxygenated ring monoterpenes
and make up 90% of the essential oil, which has the highest amount of essential oil in the whole flower
stage. Moldavian balm essential oil has antiseptic, antibacterial, antiviral and antifungal effects and is used
to relieve headaches, colds and kidney spasms, as well as in the food and cosmetics industries. Considering
that there is a direct relationship between plant vegetative body yield and essential oil yield, the aim of this
study was to increase vegetative and reproductive body yield and try to increase the active ingredients using
green copper and zinc nanoparticles. The experiment was performed as a split plot in a randomized
complete block design with four replications. In the final results, it was found that wet and dry weight,
chlorophyll, flavonoids, internode length and leaf width showed by spraying zinc alone showed the best
results. Copper spraying has also had the greatest effectiveness in antioxidant traits, plant length and stem
length. However, in the study of the combined effect of copper and zinc, the best results were shown by
phenol traits and leaf length.
Keywords: Essential oil, Green nanoparticles of copper and zinc, Lemongrass
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