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The present study was carried out to determine the fatty acid composition of the black cumin (Nigella
sativa L.) samples obtained from total ten different regions of Turkey, Iran and Syria and the
comparison of variations in species. The fatty acid compositions of black cumin samples were
determined by gas chromatography (GC). The main fatty acids of the fixed oil were linoleic acid, oleic
acid and palmitic acid. The lowest linoleic acid content (54.32%) is found to be in Kutahya Tavsanli.
Additionally, the highest linoleic acid content (70.81%) is found to be in Iran. Palmitic acid is mostly
found in samples obtained from Konya Karakaya and Konya Seydisehir and the palmitic acid,
contributing approximately 8.23 to 13.34% to the total palmitic acid content. According to the results,
fatty acid composition of the black cumin is significantly varied depending on each species. Black
cumin oil or extract has protective and curative actions. Black cumin oil is considered as one among
newer sources of edible oils, thanks to its important role in human nutrition and health. In this study,
terms of fatty acids from some of the local varieties has come to the fore. For example, omega-6 Iran
(70.81%), Omega-9 and palmitic acid Karakaya of Konya, saturated fatty acid ( SFA); 27.87% for
Tavsanli of Kutahya local varieties can be considered. These results indicated that the black cumin oil
is a functional food because of the high unsaturated fatty acid values and could be used as natural
agents in animal and human nutrition.
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INTRODUCTION
Eastern Mediterranean, Southern Europe and West
Asian origin of the black cumin Nigella sativa L.) has
been spread to other countries in the world. Although the
genus Nigella is an annual herbaceous plant
(Ranunculaceae) includes about 20 species (e.g. N.
sativa L., Nigella damascena L. and Nigella arvensis L.)
distributed from the Mediterranean regions to West Asia
(Atta, 2003; Cheikh-Rouhou et al., 2007; Kokdil et al.,
2006). N. sativa a spicy plant is most important species
cultivated in various parts of the world (Ali and Blunden,
2003; Kokdil et al., 2005; Kokdil et al., 2006). The seeds
of N. sativa have been known also as black cumin or
black caraway in English and corek otu in Turkish, and
used as spice and culinary purposes such as pityriasis,
leucoderma, antimicrobial, ringworm, eczema, chest
congestion, migraine, paralysis, rheumatism and diuretic

for the century (Ali and Blunden, 2003; Arici et al., 2005;
Kokdil et al., 2005; Kokdil et al., 2006).
Bioactivity of black cumin depends on the amount of
the thymoquinone the major component of the essential
oil, which is also present in the fixed oil (Ali and Blunden,
2003). Black cumin contains 30 to 40% oil and 20 to 30%
protein with antioxidants lignans such as saponin,
melantin (Ustun et al., 1990; Akgul, 1993; Ali and
Blunden, 2003; Kaya et al., 2003; Cheikh-Rouhou et al.,
2007).
Mature seeds of N. sativa are consumed for edible and
medical purposes. Black cumin was used as a food
additive (spice) and flavor in production of bread, butter
and some cheese types (Atta, 2003; Tarakci et al., 2005)
in many countries including Turkey. Black cumin contains
variable amount of oil with linolenic generally recognized
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Table 1. Fatty acid compositions (%) of black cumin (N. sativa) varieties.

Black cumin varieties
Konya Karakaya
Konya Seydisehir
Kutahya Tavsanlı
Mersin Tarsus
Kayseri Kocasinan
Bartin Terkehaliller
Iran
Syria
Kahramanmaras Afsin
Konya Aksehir

C10:0
5.43
-

C14:0
12.97
3.97
7.76
13.23

C16:0
13.34
12.60
9.47
12.41
10.40
11.59
9.65
11.06
8.23
8.95

C18:1n9
24.15
24.03
17.79
23.07
19.67
21.09
19.52
22.47
15.17
16.76

C18:2n6
62.49
63.36
54.32
64.51
65.93
67.31
70.81
66.46
68.81
61.04

- : not detectable.

as the more abundant fatty acid; relevant amounts of
saturated acids such as palmitic, myristic and stearic
were found in some cases, as well as the presence of
unusual unsaturated C:20 (PUFA) acids (Ustun et al.,
1990; D’Antuono, 2002; Toncer and Kızıl, 2004).
In general, black cumin contains about 24.6% oleic acid
(C18:1), 56% linoleic acid (C18:2), 12% palmitic acid
(C16:0), 0.7% linolenic acid (C18:3) and 6.7% other fatty
acid. Fatty acid contents were significantly influenced by
genotypic
factors,
years,
various
physiological,
geographical, ecological and cultural factors (Kaya et al.,
2003; Nickavar et al., 2003; Cheikh-Rouhou et al., 2007).
However, there is no detailed study about the fatty acid
composition of determinacy character (Uzun et al., 2002;
Kaya et al., 2003; Karaca and Aytac, 2007).
According to literature information, fatty acid
composition of black cumin obtained from different
regions has not been investigated. The aim of this study
was to determine the fatty acid compositions black cumin
samples obtained from different countries such as
Turkey, Syria and Iran and to compare species.
MATERIALS AND METHODS
Collection of samples
Total ten black cumin samples were collected from Turkey (Eight
samples), Iran (One sample) and Syria (One sample). The samples
from Turkey include eight varieties such as Konya Karakaya, Konya
Seydisehir, Kutahya Tavsanli, Mersin Tarsus, Kayseri Kocasinan,
Bartin Terkehaliller, Kahramanmaras Afsin and Konya Aksehir.
Fatty acid analysis
Total lipid was extracted from the black cumin samples by the
method (Folch et al., 1957). 4 g samples of black cumin were
homogenized with 80 ml of a 2:1 (v/v) mixture of chloroformmethanol, then 4 ml of 0.88% NaCl was added. The liquid was
mixed and left to stand for 2 h to allow phase separation. The
chloroform/methanol extract was evaporated to dryness in a water
bath at 50°C under nitrogen flow. The fatty acids were converted to

their methyl esters using standard Boron Trifluoride-Methanol
method (Moss et al., 1974). The resultant fatty acid methyl esters
were separated and stored at -20°C. Fatty acid compositions were
analyzed by a gas chromatography (GC) (Agilent 6890, USA)
equipped with a FID and a 100 m x 0.25 mm ID HP-88 column.
Injector temperature was 250°C. The oven temperature was kept at
103°C for 1 min, then programmed from 103 to 170°C at 6.5°C/min,
from 170 to 215°C for 12 min at 2.75°C/min, finally, 230°C for 5
min. The carrier gas was helium with a flow rate of 2 ml/min; split
rate was 1/50. FA was identified by comparison of retention times to
known standards. The results were expressed as g fatty acid/100 g
total fatty acids (%). Each of the experiments was repeated three
times.

RESULTS AND DISCUSSION
The nutritional value of a fat depends, in some respects,
on the amount of free fatty acids (e.g., butyric acid in
butter) which develop. The fatty acid compositions of
black cumin samples for each region are presented in
Table 1. Five fatty acids was identified for the black
cumin samples and evaluated their compositions for
different samples.
The fatty acid composition of the seed oils investigated
revealed oleic acid as the predominant monounsaturated
fatty acid (MUFA) 15.17 to 24.15%. The highest fatty acid
ratios are as follows; oleic acid 18:1; 24.15% for
Karakaya of Konya, 24.03% for Seydisehir of Konya,
23.07% for Tarsus in Mersin.
The fatty acid composition of the seed oils investigated
revealed linoleic acid as the predominant polyunsaturated
fatty acid (PUFA) 54.32 to 70.81%. The highest fatty acid
ratios are as follows; linoleic acid (18:2); 70.81% for Iran,
68.81% for Afsin of Kahramanmaras, 67.31% for
Terkehaliller of Bartin. This preliminary study shows that
black cumin oils contain high relative percentages of
linoleic acid. Linoleic acid, undoubtedly one of the most
important polyunsaturated fatty acids in human food
because of its prevention of distinct heart vascular
diseases is present in all the seed oils (Ajayi et al., 2006).
Oleic and linoleic acids are the most abundant
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monounsaturated and polyunsaturated fatty acids in all
samples, respectively. The total MUFA composition of the
studied species is assigned between 15.17 to 24.15%
while PUFA composition is 54.32 to 70.81%.
In a previous study, while it is stated that the most –3
fatty acid was found in salvia (63.8%) and flaxseed
(57.5%), the most –6 fatty acid was found in saffron
flower (70%) and sunflower (65%). While these fatty
acids to human health have preserved against some
diseases such as heart and infection, –6 and –3 fatty
acids have an efficient role in lowering hemorrhage,
antithrombotic, antirhythmic and vasodilator (Celik and
Demirel, 2004).
Especially palmitic acid (C16:0) and stearic acid
(C18:0) are the most popular and important saturated
fatty acids in herbal oils. As saturated fatty acids can be
synthesized in human body, even oil is never consumed
these kinds of fatty acids can be synthesized by
molecules consisting of carbohydrate metabolism
(Ayerza, 1995; Karaca and Aytac, 2007).
The fatty acid composition of the seed oils investigated
revealed palmitic acid as the predominant saturated fatty
acid (SFA) 8.23 to 13.34%. The highest fatty acid ratios
are as follows palmitic acid 16:0; 13.34% for Karakaya of
Konya, 12.60% for Seydisehir of Konya, 12.41% for
Tarsus of Mersin. Average palmitic acid rate is 10.77% in
all local varieties.
Capric acid is found only one sample Kutahya Tavsanli
(5.43%) in all species. Myristic acid is found in samples
obtained from Kutahya Tavsanli (12.97%), Kayseri
Kocasinan (3.97%), Kahramanmaras Afsin (7.76 %) and
Konya Aksehir (13.23%). The fatty acid composition of
the seed oils investigated revealed total saturated fatty
acid ( SFA) 9.65% to 27.87%. The highest fatty acid
ratios are as follows saturated fatty acid ( SFA); 27.87%
for Tavsanli of Kutahya, 22.18% for Aksehir of Konya,
15.99% for Afsin of Kahramanmaras. While the most
important local variety in terms of SFA/PUFA rate has
been Tavsanli of Kutahya, second important local variety
is Aksehir of Konya.
The level of MUFA depends on level of oleic acid. The
greatest proportion of oleic acid is found in Konya
Karakaya. EC reported that erucic acid 22:1 in vegetable
oils had to be found at a maximum value of 5.0% for the
human health (Anonymous, 1980). In this study, erucic
acid was not found in any varieties. Such variation in oil
concentrations among species and varieties may be
related to the variations of cultivated regions, storage
conditions and maturity stage. It may also be due to
geographical and climatic differences where black cumin
had been grown (Cheikh-Rouhou et al., 2007). The long
chain -3 and -6 fatty acids commonly are called
PUFAs. Long-chain
3 PUFAs cannot be readily
synthesized by human bodies and mostly are obtained
through the diet, and ratios of -3/ -6 are considered to
be important (Pigott and Tucker, 1987; Alasalvar et al.,
2002). In the ratio of
-3/ -6 PUFA increased the

availability of -3 PUFAs, which are beneficial for human
health (Dyerberg, 1986). The lowest linoleic acid content
(54.32%) is found to be in Kutahya Tavsanli. The highest
linoleic acid content (70.81%) is found to be in Iran.
Average linoleic acid rate is 64.50% in all local varieties
Nutritionists suggested that -3 fatty acids had to be
found more in human diet. Therefore, they reported that
-6/ -3 ratio had to be values below 4.0 for the human
health (HMSO, 1994). In addition, a number of reports
have been published on the antimicrobial properties of N.
sativa extracts or its oil. The oil was more effective
against Gram positive than Gram negative organisms (Ali
and Blunden, 2003; Arici et al., 2005; Kokdil et al., 2006).
Daily 30 mg/kg black cumin consumption is beneficial to
the immune system (Kaya et al., 2003). Black cumin seed
oils are very stable and could be conserved safely for a
long time due to their considerable polyphenolic content
(Cheikh-Rouhou et al., 2007).
In this study, fatty acids of -3 from some of the local
varieties have come to the fore. For example, -6 Iran
(70.81%), -9 and palmitic acid Karakaya of Konya,
saturated fatty acid ( SFA); 27.87% for Tavsanli of
Kutahya local varieties can be considered. The amount of
unsaturated fatty acids (SFA) in cultivation in warm
regions is affected more than the amount in tropical
regions. The amount of fatty acids on the genotypic factor
is one of the most influential factor (Uzun et al., 2002).
These results indicated that the black cumin oil is a
functional food because of the high unsaturated fatty acid
values and could be used as natural agents in animal and
human nutrition.
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