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µÁ|m)1:(Ë �Å �] Ä ·Z�» {�Â» ¶»YÂ� �iY �¿ZË�YÁ ÄË�ned�¯ �{ ¾Ë�Z¼Ì¸Ì� L�m lÀa �Y ®½ÂÌ�¿Zb�Â� ÉZÅ

cZ ]�» ¾Ì´¿ZÌ» 

�ÌÌ¤e �]ZÀ» É{Y�M Äm�{¾Ì·Â§ Ê�¯Ze ¾Ìf�Ë�¯ Ê¸Ì�¾Ì¿ZË{ Ê¸Ì� ¾Ì] Ê¸Ì� ¾Ì] Ê¸Ì�Á�ËY

�Y�°e 2 ns845/0 
ns895/1 

ns128/14  **035/3 ns587/0 

`ÌeÂ¿� 3 ns124/1 
ns 415/0 

ns325/8  **258/10 ** 641/5 

¿Â¼¿�Ë�Ä 1 ns548/0 ns994/1 ns358/0 ** 689/76 ns 362/0 

 `ÌeÂ¿� ×Ä¿Â¼¿�Ë�3 ns518/1 
ns255/1 

ns237/18 ** 365/23 ns828/0 

�Z¼Ìe 3 ** 325/4**578/4 **632/38 **325/42 **458/9 

 `ÌeÂ¿� ×�Z¼Ìe9 ns258/0 
ns 726/0 

ns369/13 ** 852/9 ** 245/1 

 Ä¿Â¼¿�Ë� ��Ë�  ×�Z¼Ìe3 ns244/0 
ns9168/0 

ns458/4 **039/6 ns635/0 

Ä¿Â¼¿�Ë�×`ÌeÂ¿�×�Z¼Ìe9 * 235/2 ns754/0 ns789/5 ** 684/1 **251/3 

Ê�ËZ»�M ÉZ�y72 865/0 457/1 457/6 5875/0 741/0 

 cY�ÌÌ¤e \Ë��(%)� % 48/23 % 39/18 % 65/22  %81/7  %25/17 

**=µZ¼fuY t�� �{ É�Y{ ÊÀ »1* %=µZ¼fuY t�� �{ É�Y{ ÊÀ »5%ns=�Y{ ÊÀ » �Ì£

 
 

¶°�)1:(ÉZÅ�Y{Â¼¿  HPLC d�¯ Ä] �Â]�»µZ¤ÌfË�Z» ÃZÌ³ ½ÂÌ�¿Zb�Â� ÉZÅ 

�¼z» Ã�Z�� �Â�u �{ Ã|� kY�zf�Y ¾Ë�Z¼Ì¸Ì� Ä] �Â]�» d�Y� d¼� ¶°�+¶ÌÀ§Ä] �Â]�» `q d¼� ¶°� Á ¾Ì¿ÓM
Ê» µ�fÀ¯ d·Zu �{ É|Ì·Âe ¾Ë�Z¼Ì¸Ì�|�Z].½Z�¿ ZÅ�Y{Â¼¿ ÉÁ� {Y|�Y®Ìa �ÂÆ� ½Z»� Ã|ÀÅ{|Àf�Å Ä�Â]�» ÉZÅ.�¸§ÉZÅ1Ze5

®Ìa Ã|ÀÅ{ ½Z�¿ \Ìe�e Ä]Ê�¯Ze ÉZÅÊ¸Ì� ,¾Ì·Â§Ê¸Ì� ,¾Ìf�Ë�¯Ê¸Ì� ,¾Ì¿ZË{Ê¸Ì� Á�ËY Á ¾Ì]Ê» ¾Ì]|À�Z].
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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  
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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/l)". 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 


