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Apply of biotechnological strategies such as elicitors and feeding with precursor in
suspension cell cultures of milk thistle (Silybum marianum) and investigation of silymarin
production

Firouzi, S.A. Mohammadi, M. Khosroshahli, A. Movafeghi ,T. Hasanloo

Abstract

Flavonoids are the important group of secondary metabolites that synthesized in response to
developmental and environmental signals and perform many functions in plants. Silymarin is a
polyphenolic flavonoid derived from milk thistle. Milk thistle (Silybum marianum) is one of the important
medicinal plants and its secondary metabolites known as silymarin that is used for oral treatment of toxic
liver damage. Tissue and cell cultures are important in vitro techniques for industrial production of these
metabolites. In order to obtain calli for suspension culture, the explants (cotyledon and hypocotyls) from
four genotypes (Budakalaszi, Fereydun’Kenar, Pars Abad and Behshahr cultivars) were cultured in MS
medium supplemented with "2, 4-D (1 mg/l) and Kinetin (1 mg/1)". Calli were subcultured four times in
MS medium with Kinetin (0.4 mg/l) and Picloram (3 mg/l) and were used for suspension culture. Equal
weights of calli from each explants of each genotype transferred to erlenmeyers contained 50 ml MS
medium culture (without agar) with growth regulated Picloram (3 mg/l) and Kinetin (0.4 mg/l) and
subcultured every 2 weeks. After 3 times of subculture, suspension cultures were treated with precursor
(phenylalanine) and elicitor (yeast extract), combinations of these elicitors and control) using a factorial
experiment based on randomized complete block design with 3 replications. After 72 hours, the flavonoid
components of cultured were extracted with methanol and determined by high performance liquid
chromatography (HPLC) and separated into 5 components (Taxifolin, Silydianin, Silychristin, Silybin and
Isosilybin). Analysis of variance revealed the significant effect of elicitor treatments on all components of
silymarin. The effect of phenylalanine on production of silymarin in all cultures was higher compared
with yeast extract. Amount of silymarin was higher in hypocotyls explants than cotyledon explants in the
four genotypes. In total, Fereydun’Kenar and Behshahr genotypes produced high and low levels of
silymarin, respectively.
Key words: Milk thistle, Silymarin, Suspension culture, Elicitor, Feeding precursor, HPLC
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