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Abstract

Dracocephalum kotschyi Boiss belongs to Lamiaceae family is a perennial herbaceous and endangered plant
that nowadays attracts many pharmaceutical and medicine industry researchers due to the production of valuable
drug compounds, especially anti-cancer compounds, such as rosmarinic acid (RA).Therefore, various
biotechnology methods such as, hairy root cultures can be used to produce valuable metabolites of this plant.
Also, using elicitors can induce the production of secondary metabolites on in vitro conditions. In the present
study, abiotic copper oxide elicitor (0, 5, 10 and 15 uM) was used to stimulate the transgenic hairy roots induced
with Agrobacterium rhizogenes strain 15834, in different durations (24 and 48 hours) to increase the production
of phenolic compounds and in particular increase of RA in hairy roots of D. kotschyi Boiss. Considering the
analysis of the data obtained from biochemical measurement properties in stimulated hairy roots with copper
oxide nanoparticles, the maximum total of phenol content, total flavonoids, antioxidant activity and the activity
of the catalase and ascorbate peroxidase enzymes in treatment with the concentration of 5 uM in 24 or 48 hours
treatments was observed. Also, the maximum fresh and dry weight of biomass was reached in the treatment of 5
UM copper oxide nanoparticles treatments. According to the results, it can be deduced that the nano copper
oxide elicitor by eliminating the enzymatic inhibitors or manipulating the pathway of the enzymes, cause alter
levels of secondary metabolites production, such as rosmarinic acid.

Keywords: Abiotic elicitor, Antioxidant, Secondary metabolites, Total flavonoids
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