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Abstract
Hyoscyamus reticulatus L. is an herbaceous, biennial, belonging to Solanaceae family. Due to

production of tropane alkaloids such as hyoscyamine and scopolamine, that interested compounds in
pharmaceutical and industrial, they are widely used in medicine. Hairy roots media manipulation using
elicitors by activating defense mechanisms is one of the main strategies to induce secondary metabolism
and increased production of valuable metabolites. In the present study, in order to increase production of
tropane alkaloids, cotyledon-derived hairy root cultures transformed with Agrobacterium rhizogenes
strain A7, elicited by abiotic elicitor. Effects of different concentrations of nitric oxide (0, 50, 100. 200 and
300 nM) at different exposure times (24 and 48 h) were investigated. According to the ANOVA results,
the highest hyoscyamine and scopolamine production (about 1.2-fold and 1.5-fold increase over the
control) was observed in 50 and 100 pM nitric oxide at 48 and 24 hours of exposure time, respectively.
According to these results, plant biotechnology can be used as effective strategies for the production of
plant secondary metabolites such as tropane alkaloids.

Keywords: Elicitation, Hairy root, Hyoscyamus reticulatus L., Nitric oxide, Tropane alkaloids.
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