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Effects of methyl jasmonate and jasmonic acid on the production
of tropane alkaloids (atropine and scopolamine) in hairy roots and
in vitro roots cultures of Hyoscyamus niger L.

Parsa M. and Zeinali A.

Plant physiology and Genetic Dept.,, Applied Science Institute, Jahad-e- Daneshgahi (ACECR), Shahid
Beheshti University of Tehran, I.R. of Iran

Abstract

The tropane alkaloids play a crucial role in controlling diseases such as the toxic and
septic shock. In the present study, the effects of methyl jasmonate (MJ) and jasmonic
acid (JA) on the production of two alkaloids, atropine and scopolamine, were studied in
hairy root and in vitro grown root cultures of Hyoscyamus niger L. The roots were
cultured in liquid BS medium containing different concentrations of MJ and JA (0, 0. 1,
1, 2 and 4 mM) in various exposure times (24, 96 and 168 hours).Eventually, root
growth index and production of atropine and scopolamine were assayed. In hairy roots,
treatment with 0.1mM MJ resulted in the highest production of atropine (181.72 pg/g D.
W) and scopolamine (92.62 pg/g D. W) after 96 hours, while the largest amount of
these metabolite (68.68 pg/g D. W) took place in 2mM JA and 96 hours conditions. The
most significant contents of atropine and scopolamine in in vitro grown roots were seen
in the medium containing 1 and 0.1 mM MJ after 96 h, respectively. In hairy root
cultures, the highest content of atropine and scopolamine was achieved in medium
treated with 2 mM MJ and JA after 96 hours. Treatment of in vitro grown roots with 4
mM JA resulted in the highest contents of atropine after 24 hours (55.15 ug/g D. W). In
the medium supplemented with 4 mM JA, scopolamine production enhanced up to 8
times compare to control (499.3 ug/g D. W). In general, atropine content in hairy roots
was considerably higher than in vitro grown roots. In contrast, scopolamine content in
in vitro grown roots was significantly more than hairy roots. Moreover, the rate of root
growth declined as a result of increasing of elicitor concentration in the medium.

Key words: Hyoscyamus niger, elicitor, methyl jasmonate, jasmonic acid, hairy root, in
vitro

Y4\



