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Figure 1. Gallic acid standard curve
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Table 1. Physicochemical properties of Nigella sativa.

s b ) Sasb,

S N s (o b
Ash protein Oil (%) o 7 Reference
Moisture (w.b)
o ay
5.16£0.47° 18.71+0.48" 37.53+0.73° 3.25£0.28" TET o
This study
. . . " Cheikh-Rouhou et al. (2007)
4.41£0.01 22.600.24 40.35+0.16 4.08+0.70 () (Iranian variety)
b , Atta. (2003)
3.70+0.70° 20.80+1.10° 34.80+1.90° 7.00+0.50

(0)(Egypt variety)

IRV PR IV & W | ol o aloe palis

The calculated values are means of triplicate.
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Table 2. Oil extraction yield as affected by solvent extraction method and cold press systems (%).

iy A
Solvents Bt RO
Diethyl ether Petroleum ether Hexane Cold press oil
N ESRIS
29.5+0.5° 37.81+0.72° 35.3340.42° 20 3340 58° Oil extraction
yield

The calculated values are means of triplicate.
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Table 3. Chemical properties of Nigella sativa oil produced by petroleum ether solvent extraction
method and cold press systems.

S5 oo slaal
FFA

LSl

Peroxide value

R

Todine value

J}JL& Sde

Saponification number

(as oleic acid %) (m.eq Oo/Kg lipid) (I1,/100 g) (mg of KOH/g of oil)
I
14.904+0.33° 15.87+0.61° 118.27+9.89° 207.57+4.94°
Solvent
8.24+0.30° 9.56+0.43 119.27+5.97° 204.76£10.66 oA
Cold press

skl (P/00) s gme OVl o diasOLiS Oyt G wlie b oy >

The different letters in a column represent significant difference (P<0.05).

The calculated values are means of triplicate.
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Figure 2. Fatty acid compositions of cold press Nigella Sativa oil
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Figure 3. Fatty acid compositions of petroleum ether solvent-extracted Nigella Sativa oil
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Table 4. Fatty acid compositions of Nigella Sativa oil by solvent extraction and cold press systems (%).

Linoleic Oleic Palmitic Stearic Myristic
S R SF
49.70+0.12° 27.03+0.27° 16.43+0.43° 3.44+0.05° Tr (cold press oil)
Slesdsn D=L s,
52.08+40.66°  22.99+40.35°  20.90+0.09"  3.84+0.08" Tr petrol ether solvent -

extracted oil

The calculated values are means of triplicate.
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Abstract

Background and objectives: Seceds of Nigella sativa L. (black cumin or black seeds) are
widely used for different purpose worldwide as one of the oilseeds, which plays the role of a
complementary diet due to the presence of essential fatty acids and bioactive compounds. This
edible oil contains significant amounts of antioxidant agents, anti-cancer compounds, and three
major sterol compounds including B-sitosterol, stigma sterol and compesterol. In this study, the
effects of extraction methods (cold press and soxhlet) on physicochemical, antioxidant capacity
and fatty acid profile of black cumin seed oil were evaluated. Different types of solvent
(petroleum ether, diethyl ether and hexane) in soxhlet method were used to determine the
maximum extraction efficiency of black seed oil.

Material and methods: The fatty acid composition of the black seed oil was determined by gas
chromatography. Physicochemical properties of the oils including acidity, peroxide number,
iodine number, and saponification value were calculated. In order to measure the antioxidant
properties, total phenolic content (TPC) were determined by the Folin—Ciocalteu assay and free
radical scavenging capacity by 2,2-diphenyl-1-picrylhydrazyl (DPPH) methods at 517 nm. The
total amount of TPC in the extract was calculated using the standard gallic acid curve in the
range 0-1000 pg/ml. Results were expressed as mg equivalent of gallic acid per grams of dry
weight. All experiments were performed in triplicate.

Results: Proximate analysis of black cumin (Nigella sativa L.) seeds showed a mean
composition of 18.71% protein, 37.53% fat, 3.25% moisture, and 5.16% ash. According to the
results, oil extraction with petroleum ether solvent showed the highest extraction efficiency and
at the same time the lowest antioxidant properties (P<0.05). Also, the amount of total phenolic
compounds in cold press and solvent methods were 114.50 and 26.16 mg GAE per kg of oil,
respectively. Free radical scavenging capacity in cold press and soxhlet methods were
determined to be 74.4% and 44.42%, respectively. According to the results, black seed oil in
both extraction methods contained a significant amount of unsaturated fatty acids, including
linoleic acid (18: 2n-6) and oleic acid (18: 1n-9).

Conclusion: The results showed that the extraction efficiency of black seed oil in soxhlet
method was higher than cold press. However, the oil extracted by cold press method had higher

nutritional properties and better quality.

Keywords: Black seed oil, Antioxidant activity, Fatty acid profile, Physico-chemical properties
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