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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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Table 1. Analysis variance for content of phenol, flavonoid, antioxidant capacity (DPPH), flavon, silymarin, O-D phenol

and PAL activity of Silybum marianum callus
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Source Df Phenol Flavonoid DPPH Flavon Silymarin OD- PAL
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Error 16 66.030 18.551 33.270 21.633 0.013 0.00 0.085

2bo Loyl SIS jpa2 50 g pedte 3 )5 ()less oS5 o
S ssbar dls jlo pme M walds Lo 5 (5 les LS 5
Songr B 51 eyl 3,8 w08 Sl sl Lame o
5% g 0,8 Sl W8l Lasme 5l 5 Sge (8 LS 5 st
S pas Ll 50 5 2le oy Sl )8 talesT
@ S )G Sygonr | (L SLaS 5 sgione da g
S 4 o 2l ) 505 3 51813 il a0l

(V USS) 09 Hls dre b gl el

ool P0.01 ) sllas Jlais! mlaws jo (5,ls gime *¥

doosls uilly a5l ol @bl 4 azgs bJs Jb
HB 8 it 5 s loygind] G S0
cils o wgllS s sgzge LS SlS s clile n w2y
ol 5l S bosls (12 Slw s lin 31 Jol> gl () Jgo2)
O iy Sl by gl Il 0 )18 a8 OLLS 5 (g 4ime
F106) S 5 (S5 05 pF pSke ITY YY)
S S e e U5 8 sgime (S22 (59 05 )0 08 (shee
pae) sals jlas g 0,8 Sl jeam 50 jede )5 5 less
8 DLaS 5 s5ime g bgre (il 5 0,8 S5 008

= 150 - @ Control aY mAS o Ps a
E B
= +
. b
= 120
[=] b *Iﬁ
-
& I
S 90
o0
=
— <
§ 60 cd
= cld T
E «d
g 30 —I—
=
-=
o
E e
Z o e |
Ag- Agt

Treatments( mg/)

Logsl (Vo yeyls olS Sy sl digas 3o 5l Jrole ogllS’ IS 28 LS 5 (s5iome p () o 5 (i) S5 550 (2 Sile aaylia =¥ S
shls aS oo . Kilis 0,8 &l s gan g 0,8 Sl ghls lame o jar AQT 3 AQY Jasgr ligegdsw (PS) (ouli wohs el (AS) dSiden]

5505 (gl e BNl (P<0.01) (Sl (g ansls wiz yg03] @llas ol go (S e (g )3
Figure 2. Mean values for total phenol content of Silybum marianum callus as affected by biotic and abiotic elicitors. (
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application respectively.

Means with a common letter(s) do not differ significantly according to the Duncan multiple range test (P<0.01)
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Figure 3 . Mean values for total phenol content of Silybum marianum callus as affected by biotic and abiotic elicitors.
(YY) Yarrowia lipolytica,(As) Aspergollus niger,(Ps) Pseudomonas putida, Ag* and Agrepresent to with and without Ag

application respectively

Means with a common letter(s) do not differ significantly according to the Duncan multiple range test (P<0.01)
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Means with a common letter(s) do not differ significantly according to the Duncan multiple range test (P<0.01)
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Figure 5. Mean values for total phenol content of Silybum marianum callus as affected by biotic and abiotic elicitors. ()
Yarrowia lipolytica,As) Aspergollus niger,Ps) Pseudomonas putida, Ag* and Agrepresent to with and without Ag

application respectively

Means with a common letter(s) do not differ significantly according to the Duncan multiple range test (P<0.01)
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Figure 6. Mean values for total phenol content of Silybum marianum callus as affected by biotic and abiotic elicitors. (
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application respectively

Means with a common letter(s) do not differ significantly according to the Duncan multiple range test (P<0.01)
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