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Fig 1 (a) Milk thistle plant at flowering stage (b) Milk thistle plant field.
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Fig 2 Chromatogram peaks obtained from GC-MS analysis in Milk thistle plant under drought stress. (a) Irrigation
treatment at Field capacity (b) Irrigation treatment at 70% field capacity (c) Irrigation treatment at 40% field
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Table 1 ANOVA analysis of some phytochemical compounds measured in Milk thistle

Sourcesof Variation Block Stress treatment Error coefficient of variation
df 3 2 6

Octadecane 0.0378™ 03675 0.0136 29.16
Methyl palmitate 2361™ 19.942" 0.739 35.07
Methylox 0.0102™ 0.0300™ 0.0011 26.66
Dibutyl phthalate 0.0200™ 0.1575" 0.0058 25.45
n-Eicosane 0.0377™ 0.2325" 0.0086 23.19
Methyl 9-octadecenoate 17.65™ 64.96" 241 24.04
Methyl linoleate 36.21™ 182.98" 6.78 28.37
Methyl stearate 0.881™ 4.553" 0.169 26.49
Oleic Acid 618™ 4193™ 155 3327
Eicosanoic acid, methyl ester 0.0725™ 0.1575" 0.0058 14.54
Linoleic acid ethyl ester 0.524™ 8.693” 0.322 46.31
Glycerol p-stearate 0.820™ 6.367" 0236 3237
Methyl behenate 0.1000™ 137257 0.0508 37.57
Phthalic acid, dioctyl ester 1.078™ 16.657" 0.617 46.20
B-Monolinolein 12.144™ 222827 0.825 16.90
Cholesterol 0.650™ 16.268" 0.602 57.49
B-Sitosterol 8.42™ 186.19™ 6.90 58.35
Butyl isobutyl phthalate 0.0125™ 0.2700" 0.0100 44.44
Hexadecanoic acid, 2-(octadecyloxy)ethyl ester ~ 0.0378™ 1.2675™ 0.0469 54.16
Methyl 18-methylnonadecanoate 0.0111" 0.1875" 0.0069 41.66

“significance at P<0.05, “significance at P<0.01, ™ no significance

Table 2 Percentage composition of methanol extract of Milk thistle at different levels of drought stress

Extract components Chemical formula F.C 70%F.C  40%F.C
Octadecane CsHas 0.2° 0.9° 0.2°
Methyl palmitate CH3,0, 1.3° 6.6° 1.6°
Methylox C17H,405 0.2° 0° 0°
Dibutyl phthalate Ci6H0,4 0.1° 0.6 0.2°
n-Eicosane CyoHan 0.2° 0.8° 03°
Methyl 9-octadecenoate C1oH360, 5.6° 14.7° 52°
Methyl linoleate C1oH3,0, 6.1° 22.5° 7.8
Methyl stearate C1oH340, 1.0° 3.6° 1.3°
Oleic Acid CysH3,0, 75.8° 0° 73.7°
Eicosanoic acid, methyl ester C,Hyy0, 0.3° 0.8% 0.7
Linoleic acid ethyl ester CyoH340, 0.5° 3.8° 0.3°
Glycerol p-stearate CyH404 0.6" 3.8° 1.3°
Methyl behenate Cy3Hy05 0.3° 1.6° 0.2°
Phthalic acid, dioctyl ester CyH340, 0.4° 53° 0.8
B-Monolinolein C:1H3504 52° 10.7° 5.3P
Cholesterol Cy7H,0 03" 4.8 0°
B-Sitosterol CaoHs00 0.9° 16.4° 0.4¢
Butyl isobutyl phthalate CisH0,4 0° 0.6 0°
Hexadecanoic acid, 2-(octadecyloxy)ethyl ester C;36H7,03 o° 1.3° 0°
Methyl 18-methylnonadecanoate C21H4,0, 0° 0° 0.5"
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Fig 3 Phytochemical composition of Milk thistle in different levels of irrigation
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The content of phytochemicals of medicinal plants including total phenols, flavonoids, fatty acid
compounds, etc. are mainly affected by drought stress. In this study, the effects of different levels of
water stress (Full irrigation at field capacity, irrigation at 70% of field capacity and irrigation at 40% of
field capacity) on the phytochemicals of the medicinal plant of Milk thistlewere evaluated. Soil moisture
was measured by weight method and drought stress was applied to plants during the flowering stage for 8
days. Then, the seeds were oiled by Soxhlet and methanol extracted. Next, the phytochemicals of the
extract were analyzed using GC-MS. GC-MS peak analysis indicated that 20 compounds were present in
methanolic extract of Milk thistle. Oleic acid was the most abundant compound in irrigation treatments of
Field Capacity (F.C) (75.8%) and 40%F.C. (73.7%), while methyl linoleate (22.5%) was highest in
70%F.C. Except of oleic acid, which had the highest amount in F.C and 40%F.C, the other compounds
had the highest amount in 70%F.C compared to the other two treatments. According to the results, mild
stress increased most of the plant's phytochemical compounds, possibly due to the osmotic regulation of
the plant in dehydration. However, under extreme stress, these compounds were reduced, and these
metabolites may have been used to provide energy for plant growth and survival. According to the results
of this study, since the seeds of this plant have important phytochemical compounds such as fatty acids,
phytosterols, methyl esters, flavonoids, etc. Therefore, the above compounds can be used in the food,
pharmaceutical, health and other industries after extraction and purification.

Keywords: Water deficit, Milk thistle, Fatty acids, Phytosterols, Methyl esters, Flavonoids.
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