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Abstract
The fatty acid compositions of the 37 plant seed oils were determined by Gas Chromotography. Fatty
acid compositions of oils were determined as follows: stearic (0.08 (Allium sieheanum Hausskn. ex
Kollmann Endemic)-9.78% (Termopsis turcica Kit Tan, Vural & Küçüködük- Endemic)), behenic
(0.09% (Robinra pseudoacacia L.)-34.38% (Sisyrobrium altissimum L.)), linolenic (6.55% (Suaeda
carnossissima Post)-41.18% (Prangus hyniae H. Duman & M.F. Watson Endemic)), cis-11,14eicosadienoic (0.15% (Prangus hyniae H. Duman & M.F. Watson Endemic)-69.55% (Asphadelina
rigidifolia (Boiss.) Baker- Endemic )), heneicosanoic (7.00% (Isatis tinctoria L. subsp. tomentella
(Boiss.) P.H. Davis and Hyacin Hella campanulata K.M. Perss. & Wendelbo- Endemic)-59.93%
(Allium cappadocicum Boiss. Endemic) and caproic (0.43% (Sisyrobrium altissimum L.) - 43.44%
(Bupleunim rotundifolium L.)) and some minor fatty acids. The highest heneicosanoic acid was found
in termopsis (51.93%), Pyrus elaeagnifolia Pall. subsp. elaeagnifolia (31.61%), Hibiscus syriacus L.
(33.22%), Crateagus monogyna Jacq subsp. monogyna (43.33%), Camelina rumellca Vel. (43.33%),
Colutea cilicita Boiss. & Bal., Cicer pinnatifidum, Cercus siliquastrum L. subsp. siliquastrum plant
seed oils.
Keywords: Wild plant, Seed, Fatty acid composition, Linolenic acid, Heneicosanoic acid
______________________________________________________________________________________

1.Introduction
Plant seeds are good sources for both common and
uncommon fatty acids [1]. Uncommon fatty acids
are usually produced by nonagronomic crops. There
is a growing interest in finding new alternative
crops for oil production [2-4]. The majority of world
oil pruduction is based on a few annual and
perennial plant species, such as soybean, oil palm,
cotton, canola, and sunflower. Human consumption
accounts, for 80% of oil consumption in the World
[4,5]. The Cercies siliquastrum L. has a potential
use for landscaping due to its ornamental features
also use for borders, erosion control, wind breaks
and wildlife plantings as a medicinal plant [6-8].
The chickpea is considered to be a healthy
vegetarian food, and it is one of the most important
human and domestic animal foods [9]. The finding
of malvalic acid in the seed oil of Southeast-Asian
Gnetum scandens by Berry [10]. came as a surprise
to most researchers familiar with the fatty acid

composition of seed oils of Gymnospermae. The
genus Hibiscus exhibits great diverstiy in the
production of natural materials with both edible and
industrial applications [11]. The Leguminosae is a
family of flowering plants comprising about 269
genera and 5100 species [12] and is one of the
largest plant families in the world and also in
Turkey. Roses have been also used in the food,
perfumery, and cosmetics industries for many years
[13-15]. The fruits of the rose species are
considerably beneficial for human health since they
contain organic and inorganic matters that are
outstanding in quality and amounts [16-20]. The
Fabaceae is a more important family of food plants,
especially pulses (Geans, grow, peas) and oil, but
also tanbarks, timber, copal, gums, insecticides and
cultivated ornamentals, as well as medicinal plants
[21-22]. Apiaceae represent one of the best-known
plant families, widely distributed in temperate
climate regions where they are often used as spices
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vegetables, or drugs owing to the presence of useful
secondary metabolites [23-24]. Legume seeds
contain low levels of total oil and saturated fatty
acids, as well as has high content of unsaturated
fatty acid therefore, increase intake of legumes can
be beneficial to human health [25-26]. Camelina
sativa is an ancient cultivated crop of the
Brassicaceae family and an alternative oil seed crop
for using marginal areas Turkey [27]. Many
Bugleurum species have been examined to evaluate
their flavonoid content essential oil composition,
antioxidant properties, and fatty acid composition
[28-30]. The aim of current study was to determine
to the fatty acid compositions of seed oil from 37
different domesticated wild plants.

3. Results and Discussion
The fatty acid compositions of the seed oils are
shown in Table 2. The fatty acid compositions of
the 37 plant seed oils belong to different family
were determined. The major fatty acids of oil
samples changed depending on plant species.
Generally, the major fatty acids in seed oils were
stearic, behenic, caproic, linolenic, cis-11,14eicosadienoic, cis-11-eicosenoic and heneicosanoic
adis. Fatty acid compositions of oil samples were
determined as follows: stearic (0.08% (Allium
sieheanum Hausskn. ex Kollmann Endemic) 9.78% (Termopsis turcica Kit Tan, Vural &
Küçüködük- Endemic)), behenic (0.09% (Robinra
pseudoacacia L.)-34.38% (Sisyrobrium altissimum
L.)), linolenic (6.55% (Suaeda carnossissima Post)41.18% (Prangus hyniae H. Duman & M.F.
Watson
Endemic)),
cis-11,14-eicosadienoic
(0.15% (Prangus hyniae H. Duman & M.F. Watson
Endemic) - 69.55% (Asphadelina
rigidifolia
(Boiss.) Baker- Endemic)), heneicosanoic (7.00%
(lsatis tinctoria L. subsp. tomentella (Boiss.) P.H.
Davis and Hyacin Hella campanulata K.M. Perss.
& Wendelbo- Endemic) - 59.93% (Allium
cappadocicum Boiss. - Endemic) and caproic
(0.43% (Sisyrobrium altissmum L.) - 43.44%
(Bupleunim rotundifolium L.)) and some minor
fatty acids. These major acids comprise about 90%
of total fatty acids in all determined seed oils. The
highest heneicosanoic acid was found in termopsis
(51.93%), Pyrus elaeagnifolia Pall. Subsp.
elaeagnifolia (31.61%), Hibiscus syriacus L.
(33.22%), Crateagus monogyna Jacg. subsp.
monogyna (43.33%), Camelina rumelica Vel.
(43.33%), Colutea cilicita 43 Boiss. & Bal., Cicer
pinnatifidum Jaub. & Spach, Cercus siliquastrum
L. subsp. siliquastrum plant seed oils. In addition,
the highest caproic acid was determined in
Bupleunim rotundifolium L. (43.44%) Marrabium
parviflorum Fisch. & Mey. subsp. parviflorum
(41.83%) oils. The highest cis-11, 14-eicosadienoic
acid contents of oils ranged from 17.93%
(Marrabium parviflorum Fisch. & Mey. subsp.
parviflorum) to 69.55% (Asphadelina rigidifolia
(Boiss.) Baker- Endemic).

2.Materials and methods
2.1.Material
Plants used in this study were collected from
different locations of Turkey (Table 1). Plants were
identified by Dr Bağcı.
2.2. Oil content
The oil contents of plant seeds were determined
according to the method ISO 659:1998 (ISO,1998).
About 2 g of the kernels were ground in a ball mill
and extracted with petroleum ether in a
Twisselmann apparatus for 6 h. The solvent was
removed by a rotary evaporator at 40 °C and 25
Torr. The oil was dried by a stream of nitrogen and
stored at -18 °C until used.
2.3. Determination of Fatty acids
Fatty acid compositions for plant seed oil were
determined using a modified fatty acid methyl ester
method as described by Hışıl [31]. The oil was
extracted three times for 2 g air-dried seed sample
by homogenization with petroleum ether. The oil
samples (50-100 mg) was converted to its fatty acid
methyl esters (FAME). The methyl esters of the
fatty acids (1 µl) were analysed in a gas
chromotography (HP 6890) equipped with a flame
ionising detector (FID), a fused silica capillary
column (60 m x 0.25 mm i.d.; film thickness 0.20
micrometer). It was operated under the following
conditions: oven temperature program. 175 oC for 7
min. Raised to 250 oC at a rate 5 oC/min and than
kept at 250 oC for 15 min); injector and detector
temperatures, 250 and 250 oC; respectively, carrier
gas. nitrogen at flow rate of 1.51 ml/min; split ratio.
1/50 µl/min.

In several Rose seed oil, the identified fatty acids
were linoleic (45.38 to 54.58%), linolenic (13.67 to
24.75%), oleic (11.97 to 21.08%), palmitic (6.54 to
12.97%), stearic (3.37 to 8.54%) and arachidic acids
(0.85 to 1.99%) (Sharma et al. 2012) [20] .

203

Mehmet Musa Özcan et al. / Journal of Agroalimentary Processes and Technologies 2019, 25(4)

In the present study, the percentage of linoleic acid
was recorded higher among all the fatty acids. In all
the accessions content of oleic acid (11.97 to
21.08%) was higher than that of stearic acid (3.37 to
8.54%). The variations in composition of fatty acids
in seed oils of different rose accessions were also
reconded. In previous study, fatty acid compositions
of wild rose species were determined as follows:
linoleic (44.4-55.7%), ɑ-linolenic (18.6-31.4%),
oleic (13.5-20.3%), palmitic (2.3-3.3%), stearic (12.5%), octadecenoic (0.38-0.72%), eicosenoic (0.30.7%), eicosadienoic (0.0-0.16%), erucic (0.030.17%) and minor fatty acids [32].

and erucic acids were found only in members of the
family Brassicaceae [4]. Our results of linolenic, ɑlinolenic,stearic and olic acids determination are in
agreement with the results obtained by several
researchers.[32-37] The seed oils of Astragalus sp.
contained linolenic (20-41%), linoleic (23-37%),
and oleic acids (8-19%) as the major fatty acids
(Bagci, 2006).[38] Zia_UL_Hag [39] reported that
chickpea seed oils contained 18.9-20.4% palmitic,
0.3-0.05% palmitoleic, 1.3-1.7% stearic, 21.622.2% oleic, 54.7-56.2 % linoleic, 0.5-0.9%
linolenic and 1.0-1.4% arachidic acids.
(Cis-vaccenic acid), (18:2n-6 and 13-phenyl
tridecanoic acids were found to be the main fatty
acids in the seed oil. [40] The major fatty acids were
palmitic (15.33%), oleic (18.06%), cis-vaccenic
(11.02%) and linoleic acids (23.21%), followed by
palmitoleic (4.87%), stearic (3.27%) and 13phenyltridecanoic acids (9.47%).[40] Vaccenic acid
was determined in some Umbelliferae seed oils
(Reiter et al. 1998). These seed oils are rich source
of polyunsaturated fatty acids, especially linolenic,
cis-11,14-eicosadienoic and cis-11-eicosenoic acids.
It is favorable for medicinal and nutritional
application of these natural products.

Dietary unsaturated fatty acids are essential for
correct functioning of human organism [33-35].
The main saturated fatty acids of Bupleurum seed
oils were palmitic, stearic and myristic [36].
Palmitic, stearic, oleic, linoleic, linolenic,
eicosenoic and erucic acids were detected in the
seed samples of current plants. Fattty acid
compositions of the species differed among the
plant families. Large ranges for these fatty acids
reported that variation was found to be greater for
palmitic (0.65%-24.43%) and linoleic (7.04%66.22%) acids than for stearic(2.07%-9.24%) and
oleic (9.02%-51.05%) acids (linolenic, eicosenoic,

Table 1. Used plants in experiment
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Table 2. Fatty acid composition of several plant oils (%)
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8. Unal, H.; Zencirkiran, M.; Tumsavas, Z. Some
engineering properties of Cercis siliquastrum L.
seed as function of stratification and acid treatment
durations. African Journal of Agriculture 2009, 4(3),
247-258
9. Huisman, J.; van der Poel, A.F.B. Comparisons of
effects of anti-nutritional factors (ANFs) in different
animal species In : Recent Advances of Research in
Anti-nutritional Factors in Legume Seeds,
(J.Huisman, T.F.B. van der Poel, I.E. Liener, Eds.),
Pudoc, Wageningen, The Netherlands, 1989, 317325,1989
10. Berry, S.K. Cyclopropenoid fatty acids in some
Malaysian edible seeds and nuts. Journal of Food
Science and Technology (India) 1980, 17, 224-227
11. Puckhaber, L.; Stipanovic, R.D.; Bost, G.A. Analyses
for flavanoid aglycones in fresh and preserved
hibsicus flowers, 556-563. In: Janick and A. Whipkey
(eds.), Trends in new crops and new uses. ASHS
Press, Alexandria, VA, 2002
12. Mabberley, D.J.
The Plant-Book. 2nd edition.
Cambridge University Press, Cambridge, 1997.
13. Gustavsson, L.A. Rosor for nordiska tradgardar.
Naturach Kultur, Stockholm,1998.
14. Uggla, M. Domestication of wild roses for fruit
production.[Doctoral Thesis.] Swedish University of
Agricultural Science.Alnarp, 2004
15. Kaur, N.; Sharma, R.K.; Sharma, M.; Sıngh, V.;
Ahuja,
P.S.
Molecular
evaluation
and
micropropagation of field selected elites of R.
damascena. General and Applied Plant Physiology,
2007, 33, 171-186.
16. Izhaki, I. Essential amino acid composition of fleshy
fruits versus maintenance requirements of passerine
birds. Journal of Chemical Ecology, 1998, 24, 13331345.
17. Demir, F.; Özcan, M. Chemical and technological
properties of rose (Rosa canina L.) fruits grown wild
in Turkey. Journal of Food Engineering, 2001, 47,
333-336.
18. Kadakal, C.; Nas, S.; Artık, N. Importance for human
nutrition and composition of rose hip (Rosa canina
L.) fruit and seed. Food, 2002, 111-117. (in Turkish).
19. Ercısli, S.; Orhan, E.; Eşitken, A. Fatty acid
composition of Rosa species seeds in Turkey.
Chemistry of Natural Compound, 2007, 43, 605-606.
20. Sharma, A.; Verma, R.; Ramteke, P. Antibacterial
Activity of Some Medicinal Plants Used by Tribals
against Uti Causing Pathogens. Worl Applied Science
Journal 2009, 7, 332- 339.
21. Çiftçi, H.; Bagcı, E. Protein contents and metal
composition of some feed crops from Turkey.
International Journal of Chemistry and Technology
Research 2009, 1, 577-580.
22. Tsevegsuren, N.; Christie, W.W.; Lösel, D.
Tanacetum (Chrysanthemum) corymbosum seed oil: a
rich source of a novel conjugated acetylenic acid.
Lipids, 1998, 33, 723-727.

This study about fatty acid composition of some
plant seed oils have demonstrated differences
among the species samples. Previous reports have
also underlined differences among various species.
The variations in composition of fatty acids in seed
oils of different plant accessions were also recorded.
High content of seed oils present in domescicated
wild plants and the presence of different
polyunsaturated fatty acids. Fatty acid compositions
quantitatively inherited characters and they are
influenced greatly by environmental and genetic
factors. All these studies showed that the saturated
and particularly unsaturated fatty acid contents of
several seed oils are partly related to each other and
that the amount of umsaturated fatty acids is higher
than those of saturated fatty acids.
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