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Investigating effects of biotic and a-biotic elicitors on the content of
phenolic derivatives and silymarin in silybum marianum L.Gaernt in

vitro
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Abstract. In recent years, the use of tissue culture technology and the overproduction of pharmaceutical metabolites have
been emphasized as an alternative and suitable method to the excessive and increasing harvesting of the plant from its
natural habitats. The present study was conducted to investigate the effect of biotic elicitors and silver nitrate on the
secondary metabolite content of calluses derived from leaf explants of the Silybum marianum plant. In this study, the best
result for callus production was obtained in the MS medium containing KIN, and therefore it was used for further stages
of the experiment. The explants were cultured in the selected hormonal medium, and after 8 weeks of callus growth,
biotic elicitors including Yarrowia lipolytica yeast, Aspergillus niger fungus, and Pseudomonas putida bacteria, combined
with silver nitrate as an abiotic elicitor, were added to the calluses obtained from leaf explants. Ten days after the
treatment, the content of phenolic compounds, antioxidant capacity, silymarin amount, and PAL enzyme activity in the
calli were measured. The results of the studies indicate that the combined application of Yarrowia yeast and silver nitrate
improved the content of phenolic compounds, silymarin, and PAL enzyme activity, and the difference with other biotic
elicitors, both in combination with silver nitrate and in its absence, was significant.
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Figure 1. The effect of different concentrations of KIN and 2,4-D on the percentage of callus formation for leaf explants

of Silybum marianum.
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