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M.A. Thesis:

The effect of silver nanoparticles produced
byRosmarinus officinalis extract on callus induction in
lemon balm (Silybum marianum L.)

In order to study the effect of silver nanoparticles produced by Rosemary extract on callus
induction in milk thistle, an in vitro experiment was conducted as factorial arrangement
based on completely randomized design with 3 replications at biotechnology laboratory of
Islamic Azad University of Sabzevar. At first, silver nanoparticles production by aqueous
extract of Rosemary was investigated. Then the effect of silver nanoparticles on callus
induction of milk thistle was studied. Experimental factors include different concentration
of silver nanoparticles (0, 5, 25, 50, 75 and 100 mg/l) and two explants type (petiol and
leaf lamina). Solid MS medium containing 2 mg/l 2,4-D, 2 mg/1 kinetin and 30 g/l sucrose
was used. The results showed that the use of aqueous extract of Rosemary in the production
of silver nanoparticles was successful. There were no significant difference between potiol
and leaf lamina explants for callus induction percent and callus diameter. However, callus
fresh weight in petiole explants was significantly higher than leaf lamina explants.
Application of silver nanoparticles on culture medium, decreased callus induction percent
of milk thistle explants. The maximum decrease in callus induction percent was observed at
75 and 100 mg/l silver nanoparticles concentrations. On the contrary, application of 5, 25
and 50 mg/l silver nanoparticles increased callus diameter and fresh weight. The highest
callus diameter and fresh weight were obtained at 50 and 25 mg/l silver nanoparticles,
respectively. Application of 75 and 100 mg/l silver nanoparticles decreased callus diameter
and fresh weight compared to its low concentrations. The decline was more severe in callus
fresh weight. The negative effect of high concentrations of silver nanoparticles on the
reduction of callus diameter and fresh weight in petiole explants was significantly higher
than leaf lamina explants.



