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Figure 1. Milk thistle. (A) Cultivated field, (B) Flower head with spiny bracts and variegated leaf, (C) Mature flower
(D) Fruits
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Table 1. Chemical composition and silymarin content of milk thistle product [13]

Milk Thistle Product
Seed extract

Proximate Chemical Composition

Flavonolignans 1-4%, fatty Acids 5-10%, proteins
20-30%, fibre 6-10%, ash 5-10%

Seeds Flavonolignans 1-4%, fatty acids 20-30%, proteins
20-30%, fibre 30-40%, ash 3-5%

Flavonolignans and very little fatty acids, proteins,
fibre, and ash

Seed oil extract by-product

Cake Flavonolignans .1-1%, fatty acids 10-20%, proteins
20-30%, fibre 28-40%, ash 5-10%

Expeller Flavonolignans .1-1%, fatty acids 10-20%, proteins
15-25%, fibre 20-30%, ash 5-10%

Qil Fatty acids 70-B0%, flavonolignans (trace amounts)
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Figure 2. Structure of the main silymarin compound [13, 16 and 17]
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Figure 3. Some therapeutic and medicinal uses of silymarin [3, 6]
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Figure 4. Summary of the effect of novel seeds pretreament trchniques on the oil quality [12]
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Table 2- Fatty acids composition of Silybum marianum seed oil

Fatty acid Reference
(%)
[23] [27] [26] [21] [28] [16] [22] [5]
C16:0 8.02 £0.15 7.66 +0.48 8.37 £0.08 8.61 +£0.007 12.740.2 7.75 5.50 £0.41 7.87 £0.04
C16:1 0.182 £ 0.091 0.24 £ 0.06 0.10 £ 0.00 0.10 +0.001 0.16+0.1 0.05 ND* 0.07 £0.01
C18:0 515+0.21 6.34£0.22 545+0.21 5.24 +0.001 3.24+0.3 5.07 4.75+0.39 6.69 £ 0.04
C18:1 (n-9) 32.31+0.32 31.76 £0.31 24.69+0.13 22.03 +0.007 21.26x0.4 23.91 21.50+211 30.59+0.1
C18:2 (n-6) 48.12 £0.22 50.31+0.78 56.46 + 0.06 56.79 +0.03 59.98+0.3 55.49 60.00 +5.94 46.1+0.2
C18:3 (n-3) 0.15+0.08 0.28 £0.03 0.30 £ 0.00 0.76 +0.02 0.36+0.2 0.42 ND* 1.09 +0.02
C20:0 3.163 £0.072 2.66 £ 0.52 2.90 £ 0.04 2.88 +0.007 1.62+0.1 3.18 2.90+£0.20 4.26 +0.08
SFA 16.33 17.11+1.01 19.53 19.53 +0.03 17.91 16 16.26 £ 1.58 22.06 £ 0.05
MUFA 32.49 32.3+0.25 25.69 22.92 +0.007 21.72+0.2 23.96 226+3.12 30.66 £0.18
PUFA 48.27 50.59 £ 0.76 56.76 57.55 +£0.02 60.37+0.3 55.91 60.00 £5.73 47.28+0.24
Table 3 — Fatty acid composition of milk thistle seed oil compared with other conventional vegetable oils.
Reference
A 2] [15]
Milk thistle Sunflower Corn Cottonseed Soybean Sesame Pumpkin Peanut
C16:0 5.5-12.47 5.0-7.6 8.6-16.5 21.4-26.4 8.0-13.5 7.9-12.0 13.1 75
Cl6:1 0.05-0.2 ND-0.3 0.0-05 ND-1.2 ND-0.2 ND-0.2 0.1 0.07
C18:0 3.24-6.69 2.7-6.5 0.0-33 2.1-33 2.0-54 4.5-6.7 5.7 2.1
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C18:1 (n-9) 21.26-32.31 14.0-39.4 20.0-42.2 14.7-21.7 17-30 34.4-455 24.9 711
C18:2 (n-6) 46.1-60.0 48.3-74.0 34.0 - 65.6 46.7-58.2 48.0-59.0 36.9-47.9 54.2 18.2
C18:3 (n-3) 0.15-1.09 ND-0.3 0.0-20 ND-0.4 45-11.0 0.2-1.0 0.1 ND
C20:0 1.62-4.26 0.1-0.5 0.3-1.0 0.2-0.5 0.1-0.6 0.3-0.7 0.4 1.01

ND : Not Detected
*. [5, 16, 21,22, 23, 26,27,28]
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Table 4 - Bioactive components (mg/100g) of Silybum marianum seed oil

Values
Components
[27] [33] [22] [23] [5] [14] [26]
a-tocopherol 307.84 £ 14.13 ND* 286.22 + 25.49 530.2 £ 527.89+1.53 465.78+0.95 38.91+0.67
2.4

tocopherol-8 ND* 48.87+0.83 3.58+0.37 23.2+2.0 43.24+0.36  51.74+0.69 2.84+0.08
tocopherol-y ND* 53.60+1.74 14.24+1.25 31.3+1.6 30.86+0.56  35.71+0.56 4.34+0.20
tocopherol-d ND* 14.91+1.13 14.24+1.22 2.1340.32  12.13+0.10  80.75+0.50 ND*
*ND : Not Detected
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Table 5- Chemical properties of Silybum marianum seed oil

Values
Chemical properties
[27] [14] [20] (1] [22] [16]
Acid value (mg KOH/qg oil) 2.16 £0.07 4.24+0.21 5.04 +0.27 ND* 7.59 +0.61 ND*
Peroxide value (meq O2/kg oil) 1.17 £0.05 5.11+0.20 7.05 +0.05 1.59 0.01 3+0.27 1.16
lodine value (g/100 g oil) 120.46 +3.64 107.31£1.35  27.9+0.11 109.57+04  118.32+10.84 118.03
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ABSTRACT

ARTICLE INFO

Vegetable oils play an important role in food preparation and food
formulation and play a significant role in diet and health. Identification and
cultivation of new oilseeds is an important step in the direction of
supplying the required oil in the country. Milk thistle plant with the
scientific name of Silybum marianum is a one-year or two-year herb that
has many medical, medicinal and industrial uses since ancient times. Due
to its biological characteristics, this plant requires very little fertilizer and is
particularly resistant to dry conditions and weak soils, and it is compatible
with the climate conditions of most regions of Iran. Milk thistle seed
contains a significant percentage of oil (20-30%) with high nutritional
value due to the presence of essential fatty acids such as linoleic acid (40-
60%), oleic acid (20-32%) and antioxidant and bioactive compounds such
as tocopherols, carotenoids and sterols. Therefore, the oil obtained from
milk thistle seed can be considered as a new edible oil due to its long-term
consumption in different societies and its bioactive compounds. In this
review article, a brief look at milk thistle plant, oil percentage and its
composition in different regions has been discussed. According to
scientific reports and articles, the cultivation and development of this new
and valuable oil seed with good economic value is recommended as a new
source of edible oil.
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