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Abstract—The extract of milk thistle contains a mix of
flavonolignans termed silymarine.. In order to anaysis influence of
growth regulators, genotype, explant and subculture on the
accumulation of flavonolignans, a study was carried out by using two
genotype (Budakalszi and Noor abad moghan cultivars), cotyledon
and hypocotyle explants, solid media of MS supplemented by
different combinations of two growth regulators; Kinetin (0.1, 1
mg/l) and 2,4-D (1, 2 mg/l). Seeds of the plant were germinated in
MS media whitout growth regulators in growth chamber at 26°C and
darkness condition. In order to callus induction, the culture media
was supplemented whit different concentrations of 2,4-D and kinetin.
Calli obtained from explants were sub-cultured four times into the
fresh media of the first experiment. flavonoides was extracted from
calli in four subcultures. The flavonoid components were determined
by high- performance liquid choromatography (HPLC) and separated
into Taxifolin, Silydianin+Silychristin, Silybin A+B and Isosilybin
A+B. Results showed that with increasing callus age, increased
accumulation of silybin A+B, but reduced Isosilybin A+B content.
Highest accumulation of Taxifolin was observed at first calli. Cali
produced from cotyledon explant of Budakalszi cultivar were
superior for Silybin A+B, where cali from hypocotyl explant
produced higher amount of Taxifolin and Silydianin+Silychristin.
The best cultivar for Silymarin production in this study was
Budakalszi cultivar. High amount of SBN A+B and TXF were
obtained from hypocotil explant.
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|. INTRODUCTION

HE milk thistle Slybum marianum L. Gaernt, a member

of the Asteraceae family, is an herb whose fruits have been
used medicinally for over 2000 years. It is native to the
Mediterranean region and has been naturalized in Centera
Europe, North and South America and Southern Australia [1].

The extract of milk thistle contains a mix of flavonoides
termed silymarine.Silymarin consist of a larg number of
flavonolignans, including silybin(SBN), isosilybin(ISBN),
silydianin(SDN), silychristin(SCN) and hydroflavonolignan
Taxifolin(TXF).  Silybin is the most biologically active
component[2].

Silymarin has antioxidant effects in the liver for toxic liver
disease and it is a supportive treatment for choronic
inflammatory liver disease and cirrhosis of the liver.most liver
toxins produce their damaging effects by free radicals
mechanismg[2].
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In the search for alternatives to production of desirable
medicinal  compounds from plants, biotechnological
approaches,specifically, plant tissue cultures, are found to have
potential as a supplement to traditional agriculture in the
industrial production of bioactive plant metaboliteq3]. In vitro
culture of cells and tissues culture may offer an alternative for
production of silymarin but until now, few studies addressing
this possibility have been carried out and in all cases,
flavonolignans production in in vitro culturesis very low. The
silymarin content in fruits depends on the milk thistle variety
and geographic and climatic conditions in which they grow.
The manipulation of the components of the culture medium
have substantially increased the production of these
compounds4]. In the present study, we assayed accumulation
of flavonoidesin tissue culture of S. marianum (L.)Gaertn. We
also determined the effect of growth regulators composition,
genotype, explant and subculture on the secondary metabolites
production.

II.MATERIALS AND METHOD

A. Plant material

In this study, seeds of Smarianum belonging to two
genotype (Budakalszi from Hungry and M oghan ecotype) were
used. The seeds were imbibed for 24 h in distilled water,
sterilized by ethanol (70%) for 2-3 min, then followed by 20
min in a solution of sodium hypochlorite (2.5) and rinsed with
digtilled water and were germinated in MS (Murashige and
Skoog) media in growth chambers at 26+1°C in darkness for
4-5 weeks. After germination of seeds, plants were transferred
to light.

B. Callus cultures

In order to calus induction, cotyledon and hypocotil
segments obtained from 10-day-old seedlings and cultured in
MS media with 0.8% agar and supplemented with different
concentrations of 2,4-D (1 and 2 mg/l) and Kin ( 0.1, 1 and 2
mg/l). These cultures were incubated in growth chambers at
26+1°C in darkness. Callus obtained from explants were sub-
cultured four timesinto the fresh media of the first experiment.

C. Extraction procedure from callus

One gram (fresh weight) of calluses was homogenized with
15 ml of 80% methanol. The homogenate was filtered and
concentrated under reduced pressure at 60°C .the dry residue
was resuspended in 3 ml distilled water, extracted twice with 6
ml pure ethyl acetate, filtered and desiccated under reduced
pressure at 60°C. The extract was dissolved in 1 ml of 1 mg/ml
a- naphthol methanolic solution.
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D. Flavonoeid analysis the amount of ISBN A+B was very low and close toozi

The content of flavonoeids was determined by hightwo last subcultures while the amount of ISBN A+Basw
performance liquid chromatography (HPLC) systemd&tect maximum in first subculture and first callus sahwincreasing
flavonoeids , HPLC system was employed utilizing &allus age, increases the amount of Silybin A+Bdrdreases
Rheodyne injector with a 20l loop, a Spherisorb ODS-2 (5 the amount of ISBN A+B. Highest TXF was observedhe
um) reversed-phase 125x4 mm2 column, A varying wavésst callus.
phase complementary UV detector and Spectra- Physic Reference [6] reported that accumulation of flavigmans
integrator and the mobile phase was Methanol: Adgetd: in The 2-month-old calluses much lower than thats wa

H20.

E. Satistical analysis

The MSTATC and Excel
statistical analysis. ANOVA analysis followed by man
multiple comparision test were used for
evaluations(p<0.01).

Invitro propagation of medicinal plants with enmch
bioactive principles and culture methodologies $efective
metabolite production is found to be highly usefiar
commercial production of medicinally important caropds.
The increased use of plant cell culture systemedent years
is perhaps due to an improved understanding of¢lcendary
metabolite pathway in economically important plgbis

For callus induction, two types of explants (codyga,
hypocotil segments) of seedlings were used. Cotyled
segment was the best for callus induction becaduseytowth
of the calli was superior than hypocotil segments.

Result of analysis of variance showed that flaviyman
content of calli were not significant differencetween 2
genotypes (Budakalszi and Noor abad moghan cusjiaand 2
explants (cotyledon and hypocotyle).

The effect of subcultures on the amount of TXF, SB8MNB
and also ISBN A+B had significant (P< 0.01) difiece but
the amount of SDN + SCN had not significant differe in
subcultures (table 1).

RESULTS ANDDISCUSSION

TABEL |
THE FLAVONOLIGNAN CONTENT IN DIFFERENT SUBCULTURES

Flavonolignan

Subculture  %ISBNA+B  %SBNA+B  %SDN+SCN  %TXF

First calli 0.127* 2.718° 0.4717 0.205
Sub1 0.159 3.953° 0.342 0.974
Sub 2 0.0%° 3.595° 0.419* 0.179
Sub 3 0.006 5.418 0.435% 0.132
Sub 4 0.006 6.015" 0.257° 0.12"

Means within columns having different letters aignsicantly different
according to LSD at$0.01.

The maximum amount of Silybin A+B obtained in therd
and fourth subcultures. It seems that there wagrmfisant
difference with first and second subcultures arst fiallus but

software were utilized for

observed in fruits. This Calli lose their capacity synthesize
flavonolignans since the fourth month of culturefé&ence [7]
also observed similar results.

Calli produced from cotyledon explant of Budakalszi
cultivar were superior for Silybin A+B, where calliom

statistibiypocotyl explant produced higher amount of Taxifchnd

Silydianin+Silychristin (Figl).
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Fig. 1 The flavonolignan content in two ecotypd different
explants. Means within columns having differentdet are
significantly different according to LSD a£.01

To determine the effect of Kin and 2,4-D on the
flavonolignan content of cell culture &. marianum, four
media (including treatments) (0.1, 1 or 2 mg/l kind 1 or
2mg/l 2,4-D in dark conditions) were prepared. Befhce [8]
showed that dark-grown suspensions in media were
supplemented by 3 mg/l Pic and 0.4 mg/l Kin haighér dry
weight (32mg).

Effect of growth regulators on total Silybin A+B sva
significant (P< 1%) and between the other companaerit
silymarin was not significant difference in the fdient
concentration of growth regulators. The maximum amaf
Silybin A+B was obtained from media supplementethw®
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mg/l 2, 4-D and 1 mg/l Kin) that there was no siigaint
difference with media supplemented with (1 nd-D and
1 mg/l Kin)(tabel I1).

TABLE II
EFFECT OFGROWTH REGULARORS ONTOTAL SILYBIN A+B

Media %SBN

culture A+B

A 4.0039

B 4.5

C 5.594¢

D 5.4174

Means within columns having different letters aignsicantly different
according to LSD at$0.01. A= (1mg/l 2,4-D, 0.1 mg/l kin), B= (1mg/}4&
D, 1mgl/l kin), C= (2mg/l 2,4-D, 1mg/l kin), D= @&/l 2,4-D, 2mg/l kin).
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