

Analysis of silymarin content and composition of the Mediterranean milk thistle (Silybum marianum) in Israel reveals unique chemotypes as potential varieties for medicinal purposes
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Abstract 
Milk thistle (Silybum marianum) is a ruderal, nitrophilous plant, native to the Mediterranean basin with natural adjacent-desert populations. It is usually utilized for its hepatoprotective activity due to its high content of silymarin; a complex of seven flavonolignans: silybin A, silybin B, isosilybin A, isosilybin B, silychristin, isosilychristin, silydianin, and one flavonoid, taxifolin. In Israel, it grows in almost all regions, from the upper Galilee in the north to the edge of the Negev desert in the south, including the Jordan Valley and around the Dead Sea. The aim of the current study was to analyze S. marianum populations from three Mediterranean regions; in northern, central and southern Israel, adjacent to the Negev desert, for silymarin content and composition, in order to evaluate their potential significance as sources for medicinal purposes. Seeds collected from all regions were planted in a screen-house under Mediterranean conditions in central Israel. The resulting F1 progeny was planted in an open field and their seeds were evaluated for silymarin content and composition. Silymarin concentration and content per plant highly varied among all populations, ranging from 21 to 36 (gr/Kg) and 3.3 to 12.3 (gr), respectively. In general, the highest silymarin concentration was measured for plants originated from central populations and the highest silymarin content per plant was measured for the central and northern populations. Analysis of silymarin composition revealed unique chemotypes in all regions, and particularly in central Israel, combining significantly elevated levels of the most potent compounds according to Polyak et al. (2010; PNAS 107:5995-5999) of taxifolin, isosilybin A, silybin A, silybin B and a mixture of silybin A and silybin B. We concluded that the high variation in climatic conditions across Israel contributed to the appearance of unique chemotypes, having great potential for future varieties cultivated for silymarin.
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Location Population  Longitude ~ Latitude
Yavor. (N1) 351055  32.53.35
Kfar Nahum (N2) 353247 325236
Hasidim (N3) 350520  32.45.39
Tishbi (N4) 350633  32.40.19
Yogev. (N5) 351055 323533
Megido (N6) 351132 323421
Gilboa (N7) 352002  3233.3
South Kineret (N8) 353239 323233
Beit Hashita (N9) 353116  32.30.42

ARO 1 (c1) 35.10.55 32.53.35
ARO 2 (€2) 35.32.47 32.52.36
ARO 3 (@3) 35.05.20 32.45.39

Gan Yavne (s1) 34.40.28 31.47.01

Emunim (s2) 343946  31.45.12
Kiryat Malachi (s3) 344534 314354
Eshkolot (s4) 343816  31.43.47
Ashkelon Power Station ~ (S5) 343408  31.37.40
Plugot (s6) 344534 313736
Saa'd (s7) 343143 312811
Beit Kama (s8) 344553 31.2631
Kfar Maymon (s9) 343218  31.26.02

(510) 343630  31.2457





Figure 1: Map coordinates for three Israeli seed collection sites of S. marianum populations; in the north (N1-9) and in the center (ARO 1-3) and in the south, adjacent to the Negev desert (S1-10). Scale bar is 10 Km.
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