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Table 1. Physicochemical properties of Milk thistle (Babak Castle ecotype) seed oil with pretreatment by microwave.
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Milk thistle pretreatment by Milk thistle pretreatment by Milk thistle . . .
. . . . Physicochemical properties
microwave for 4 min microwave for 2 min (Control)
34.84+0.39* 31.43£0.37° 28.92+0.35¢ (1) o35 Olsee
Extraction yield (%)
1.472+0.03° 1.475+0.04° 1.48+0.01° (¥ 0) SnSd ey
Refractive index
: b C s S ol
1.91+0.30 1.64+0.20 1.03£0.06 Chlorophyll content
(mg pheophytin/kg oil)
Sl d3e
2.14+0.40°¢ 3.19+0.17° 4.20+0.22° Acid value
(mg KOH/g oil)
AenS Ty d0e
3.23+0.35°¢ 4.26+0.40° 6.22+0.30° Peroxide value
(meq Oy/kg oil)
Gy Sae

100.73+1.31°¢

104.34+1.44°

109.25+1.24* TIodine value

(g 1,/100 g oil)

188.74+1.42°

184.62+1.22°

gyLa dde

181.70+1.32¢ Saponification value

(mg KOH/g oil)

453.5242.73*

4244542 .54°

J5 B8 Olsee
Total Phenolic content
(mg GAE/100 g oil)

394.33+2.45¢

P <e/0 Jlixl mhaw jo jlo gxe B 0529 Sl (o) o 0 alis e SlolS a—c
a-c: Different letters within the same row represent significant differences (p<0.05)
Sl Gl sl slael (.Sl

Means =+ standard deviation.
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Fig.1. Gas chromatogram of fatty acid methyl esters in oil extracted from milk thistle
(Cia:0, myristic; Ce0, palmitic; Cye:1, palmitoleic, Ciq., hexadecadienoic; Cis., stearic; Cig. oleic; Cigz, linoleic; Cig:3, linolenic; Cy., €icosanoic;
Cy.1, eicosenoic fatty acid methyl esters)
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Table 2. Fatty acids composition (%) in oil extracted from milk thistle (Babak Castle ecotype) seed samples pretreated by microwave.
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The extracted oil in Milk thistle (Control), Milk thistle treated by
Microwaves in 2 min and 4 min.
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Fig. 2. Unsaturated fatty acids (%) of Milk thistle (Babak Castle ecotype) seed oil pretreated by microwave (2 min and 4 min) and non-treated
(Control)
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Fig. 3. UFA/SFA of Milk thistle (Babak Castle ecotype) seed oil pretreated by microwave (2 min and 4 min) and non-treated (Control)
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Table 3. Tocopherol content (ppm) in oil extracted from milk thistle (Babak Castle ecotype) seed samples pretreated by microwave.
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Abstract

Application of novel technologies such as microwaves pretreatment of oil seeds might increase efficiency of oil
extraction, a higher quantity of nutraceuticals, and a better oxidative stability of oil. In this study, milk thistle seeds
were pretreated with microwaves (800W) at two different periods (2 and 4 min), to investigate the effect of treatment
on oil yield, it’s physicochemical properties, tocopherols content and fatty acids profile of milk thistle seeds oil
extracted from Iranian ecotype, namely Ghaleh Babak (in East Azarbaijan). To compare the results, oil was also
extracted from non-treated milk thistle seed by solvent as control sample. Results showed that microwave pretreatment
of milk thistle seed increased the oil extraction yield, total phenolic content, and tocopherols of the oil extracted by
solvent. Some physicochemical properties of seed oil such as chlorophyll content (1.03-1.91 mg pheophytin/kg oil)
and saponification value (181-188 mg KOH/g oil) increased, whereas acid value (4.20-2.14 mg KOH/g oil), peroxide
value (6.22-3.23 meq O»/kg oil), and iodine value (109-100 g 1,/100g oil) decreased by treating with microwaves.
Microwave pretreatment of milk thistle seeds showed negligible influence on profile and the amount of fatty acids in
obtained extracts, while among the fatty acids, oleic and linoleic acids decreased, but palmitic and stearic acids
increased after application of microwave. Moreover, the results showed that the longer pretreatment with microwave
resulted in slightly lower unsaturated fatty acids contents in milk thistle seed oil. In conclusion, the results recognized
microwaves pretreatment as a promising technique for intensification of oil extraction and tocopherols of oil from milk
thistle seeds.

Keywords: Milk thistle seed oil, Microwave pretreatment, Physicochemical properties, Fatty acids
profile, Tocopherols.
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