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ABSTRACT

Essential fatty acids are oils which cannot be synthesized in the human body and which must
be acquired from elsewhere. The omega-3 family is a wide group, the most important and
commonest of which are alpha-linoleic acid, stearidonic acid, eicosatetraenoic acid,
eicosapentaenoic acid, and docosahexaenoic asit. On the orther side, vitamin E is one of the
most important antioxidants in humans. Vitamin E forms two main families, alpha, beta,
gamma and delta tocopherol, and tocotrienol. For this study, fig seeds separated and oils
obtained by cold press from the seeds of Ficus carica has been analyzed. Obtained oil acid
content was analyzed by the gas chromatography with flame-ionization detection method.
The High-Performance Chromatography Fluorescence Detector (HPLC-FLD) method was used
to measure levels of vitamin E tocopherol. According to the results of the analysis, Ficus carica
seed oil was seen to be rich in linolenic acid (omega-3, 40,25%), linoleic acid (omega-6,
31,28%), and oleic acid (omega-9, 17,0%) and it contained smaller amounts of palmitic acid,
and other oils in trace amounts. Aflatoxin was not detected in the obteined seed oil. Ficus
carica seed oil was found to have a high content of gamma tocopherol proportion (4090,70 +
383,30 mg/kg) is compared with that of other edible oil sources.

Key Words: Omega-3, Vitamin E, Essential fatty acids, Gamma tocopherol, Fig seeds oil,
Ficus carica

(04

Esansiyel yag asitleri normalde insan bedeninde sentezlenemezler ve disaridan alinmalari
zorunludur. Omega-3 ailesi genis bir gruptur ve en énemli ve en yaygin olanlari alfa linoleik
asit, steraidonik asit, eikosatetraenoik asit, eikosapentaenoik asit ve dokosaheksaenoik asittir.
Vitamin E insanlarda en oOnemli antioksidandir ve vyaglarin peroksidasyonu etki
mekanizmasidir. Vitamin E formlari alfa, beta, gamma ve delta tokoferol ile tokotrienol olarak
iki temel ailedir. Bu arastirma igin, Ficus carica’nin gekirdeklerinden soguk sikim yolu ile yag
icerigi elde edildi. Elde edilen yag igerigi alev-iyonizasyon metodu kullanilarak ile gaz
kromotografisi ile analiz edildi ve ayni zamanda vitamin E oranlari 6lgildi ve bunun igin HPLC-
FLC metodu kullanildi. Analiz sonuglarina gore, Ficus carica gekirdek yagi linolenik asit (omega-
3, %40,2), linoleik asit (omega-6, %31,2) ve oleik asitten (omega-9, %17,0) zengindir ve az
miktarda palmitik asit (%7,3), eser miktarda diger yaglari igermektedir. Ayni zamanda Ficus
carica cekirdek yaginda yuksek oranda, 100 g’da 391 mg gama tokoferol bulundu ve elde
edilen Grinin aflatoksin icermedigi tespit edildi. Analizde ortaya gikan bu icerikler gbz 6niine
alindiginda, diger yenilebilir yaglarla karsilastirildiginda, Ficus carica gekirdek yagi yliksek
oranda gama tokoferol ve omega-3 icermektedir.

Anahtar Kelimeler: Omega-3, Vitamin E, Esansiyel yag asitleri, Gama tokoferol, incir
cekirdegi yagi, Ficus carica
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Introduction

Essential fatty acids are oils which cannot be
synthesized in the body and which must be
acquired from elsewhere. In humans, only two
fatty acids are essential: alpha linolenic acid (ALA)
and linoleic acid (LA) (Whitney and Rolfes, 2008).
ALA is an omega-3 fatty acid and LA is an omega-6
fatty acid. Some other fatty acids are accepted as
essential in conditions of development or illness,
for example DHA (docosahexaenoic acid) and
gamma-linolenic acid

The omega-3 family is a wide group, the most
important and commonest of which are alpha-
(18:3), (18:4),
eicosatetraenoic acid (20:4), eicosapentaenoic
acid (EFA, 20:5), and docosahexaenoic asit (DHA,
22:6).
According to some researchers, what is important

linoleic acid stearidonic acid

Omega-6 fats are hard and dense.

is not how much omega-3 we eat, but how much
we eat in comparison to our consumption of
omega-6 (Simopoulos, 2002). Saturated omega-6
oils, unlike omega-3, are pro-inflammatory.
Omega-6 oils lead the formation of prostaglandin,
leukotriene and cytokines. These substances
cause inflammation on the body or in the brain
(Simopoulos, 2010).

Vitamin E is an important antioxidant which is
soluble in oil and has important antioxidant
functions in lipoproteins especially in cell
Vitamin E
important antioxidants in humans, and its effect
lipid Lipid
peroxidation is particularly widespread in cell and

membranes. is one of the most

mechanism s peroxidation.
organelle membranes, in lipoproteins, in fatty
tissue, in the brain and in other tissues where
polyunsaturated fatty acids are plentiful
(Sydenham et al., 2012). The vitamin E family
consists of seven molecules which are different
but related to each other. Vitamin E forms two
main families, alpha, beta, gamma and delta
The

pharmacological, phytochemical and antioxidant

tocopherol, and tocotrienol {Nada, 2011).

properties of ficus carica, fig seed oil have been
demonstrated by various studies in the world
(Joseph, 2011; Mawa, 2013; Badgujar, 2014) and
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in the Turkey (Gliven, 2019). It has been found to
be very rich in essential fatty acids and vitamin E.
The aim of this study is to make an additional
contribution to this literature from our country
sample.

Materials and Methods

Because fig seeds are very small, it is not
possible to benefit from their nutrient content by
chewing or eating them. They generally pass
through the body and are passed out without
digestion. Seeds of the species Ficus carica
(common fig), which is the species grown in the
Aegean region, contain fruit or other material. As
far as we know, the seeds of Ficus carica have not
been isolated and the oil obtained from them has
not previously been analyzed. In this study, fresh
figs grown in three different locations (Aegean
region, Incirliova, Kuyucak, Nazilli) were obtained.
The method of obtaining fig seeds was the first to
obtain oil from the seeds of Ficus carica in a pure
form. First, dried figs are washed to remove dust
and dirt. After removing moisture, the figs are
reduced to pieces of less than 5 mm in size. The
resulting material is left to soak. The seeds are
then separated from the flesh by many washing,
sedimentation and drying, and the separated
seeds are allowed to dry naturally. The obtained
fig seeds were stored at 4 °C until analysis. Oil
from Ficus carica seeds was obtained by cold
press method (KYP-10, Cold Pres) without heat
process in environments not exceeding 30°C.
During the research, appproximately 24 kg of
dried figs gives about 1 kg of seeds, and 1 kg of
seeds provides 200 cc of seed oil.

The oil obtained by cold press from the seeds
of Ficus carica has been analyzed at the Food
Analysis Laboratories of the Drug Development
and Pharmokinetics Research and Application
Center in Ege University. The High-Performance
Chromatography Fluorescence Detector (HPLC-
FLD) method was used to measure levels of
vitamin E tocopherol. In this way, total vitamin E
beta,
contents

gamma and delta
by

values and alpha,

tocopherol were measured
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fluorescent detector liquid chromatography.
However, tocotriol levels were not measured in
this study. Fatty acid content was analyzed by the
Gas Chromatography with Flame-lonization
Detection (GC-FID) method. This is an important
and well-established method of analyzing omega-
3 and 6 fatty acids (Alinafiah, 2021). In addition,
aflatoxin analysis was performed on the final

product.

Results and Discussion

According to the results of the analysis, Ficus
carica seed oil was seen to be rich in linolenic acid
(C18:3),
(C18:1). It contained smaller amounts of palmitic

linoleic acid (C18:2), and oleic acid

acid (C16:0), and other oils in trace amounts.
These were caprolic acid (C6:0), caprilic acid
(C8:0), capric acid (C10:0),
(C11:0), lauric acid (C12:0), tridecanoic acid
(C13:0), myristoleic (C14:1), cis-10-
pentadecanoic acid (C15:1), cis-10-heptadecanoic
acid (C17:1), arachidic acid (C20:0), heneicosanoic
acid (C21:0), euric acid (€C22:1n9), tricosanoic acid
(C23:0), cis-13, 16, decosadienoic acid (C22:2),
punicic acid, cis-5, 8, 11, 14, 17-eicosapentaenoic
acid (EPA; C20:5n3), nervonic acid (C24:1), cis-4,
7,10,13,16,19-docosahexaenoic (DHA;
C22:6n3) and trans oleic acid.

With regard to vitamin E tocopherol content,

undecanoic acid

acid

acid

Ficus carica seed oil was found to have a high
content of gamma tocopherol at 391.89 + 0.06
mg per 100 g. After gamma tocopherol, delta
tocopherol (7.65 + 0.02 mg/100 g) and alpha
tocopherol (4.60 +0.01 mg/100 g) were found at
the highest levels, but beta tocopherol was not
found.

Seen from all these viewpoints, omega-3
sources are important. Mainly, oils obtained from
various seeds may contain omega-3. Among
these, omega-3 is found in small amounts in
canola (rapeseed) oil (omega-6 / omega-3 in a
proportion of 2.2), in soya oil (in a proportion of
7.5), and in trace amounts in corn and olive oils.
Omega-3 is found in the highest proportions in
linseed oil. cottonseed,

Sesame, peanut,
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sunflower and coconut oils do not contain omega-
3 (Siger, 2008). According to the results, fig seed
oil it is important to find new sources of omega-3.
Considering all these benefits, there is a need
for new and accessible plant sources of omega-3
and its derivatives alongside that which is
obtained from seafoods. In the analysis of Ficus
carica seed oil, it is seen that in particular the
fatty acids linolenic acid (omega-3, 40%), linoleic
acid (omega-6, 31%), oleic acid (omega-9, 17%),
and palmitic and stearic acids are dominant. The
essential fatty acids linolenic and linoleic acid
together constitute 70% of fig seed fatty acids.
Alpha linolenic acid (ALA) is an omega-3 fatty
acid and one of the two essential fatty acids. It is
said to be essential because it is necessary for
health and it is not produced in the human body,
It is
obtained from nuts and seeds such as walnut oil
(10%), soya (8%), and linseed. Linoleic acid (LA) is
a polyunsaturated omega-6 fatty acid. It is the

and thus must be included in the diet.

other essential fatty acid, along with linolenic
acid, and omega-3. It is used in the formation of
arachidonic acid and some prostaglandins,
leukotrienes (LTA, B, C), and thromboxane. It is
found in the structure of cell membranes, and is
obtained from many plant seeds such as linseed,
sesame, sunflower, corn and soya oils.

Palmitic acid (PA) is the most widely found
fatty acid in micro-organisms, plants, animals and
humans. It is found in small amounts (7%) in fig
seed oil. PA is also used in industry in soap and
cosmetic products (WHO Technical Report Series,
2003). It has been added to some drugs to make
them effective for longer (Hunter et al., 2009).
Stearic acid (SA) is a saturated fatty acid. It is
found in small amounts (3%) in fig seed oil. It is
used in the manufacture of detergents, soaps,
and cosmetic products such as shampoos and
bath creams. Compared to other saturated fatty
acids, SA lowers LDL cholesterol (Senyilmaz et al.,
2015; Campbell, 2003).

High proportions of vitamin E and especially
gamma tocopherol have been determined in the
seed oil of Ficus carica. When this proportion is

compared with that of other edible oil sources,
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gamma tocopherol content at a clearly high
proportion is seen (Table 1). However, a lot of
research finding shown by both experimental and
clinical research is that gamma tocopherol may be
the most effective of the sub-types of vitamin E

(alpha, beta, and delta tochoperol) and also the
increasing interest in  gamma tocopherol
(Hernandez et al., 2004; Campbell et al., 2003;
Khanna et al., 2005).

Table 1. Tocopherol levels in various edible vegetable oils (Ong, 1993; Sheppard et al., 1993) and our Ficus carica L.

tocopherol results for comaprison.

Tocopherol, mg /100 g

Oil type Alpha Beta Gamma Delta Total
Ficus carica 4.6 - 391.88 7.65 404.13
Canola 21.0 0.1 4.2 0.04 25.34
Castor oil 2.8 2.9 111 31.0 47.8
Coconut 0.5 - - 0.6 1.1
Corn 11.2 5.0 60.2 1.8 78.2
Cottonseed 38.9 - 38.7 - 77.6
Olive 11.9 - 0.7 - 12.6
Palm 25.6 - 31.6 7.0 64.2
Peanut 13.0 21.4 2.1 - 36.5
Safflower 34.2 - 7.1 - 41.3
Sesame 13.6 - 29.0 - 42.6
Sunflower 48.7 - 5.1 0.8 54.6
Soya 7.5 1.5 79.7 26.6 115.3
Walnut 56.3 - 59.5 45.0 160.8

It has been determined in various obtaining the seeds, purification from fungi or
experimental studies that gamma tocopherol has toxins takes place due to continuous washing in
an anti-inflammatory effect by inhibiting  water. Therefore, no aflatoxin was detected in the

cyclooxygenase-2 (COX-2), but that at the same
dose alpha tocopherol has no effect (Ohrvall et

al., 1996; Huang and Appel, 2003).
Conclusions

Fig seed oil (Ficus carica), contains both
omega-3 and omega-6 unsaturated fatty acids in
high proportions. At the same time, it has a high
proportion of the gamma tocopherol form of
vitamin E, the benefits of which have recently
been understood, making it a very valuable and
unequalled source. Analysis has shown it to
contain a much higher proportion of gamma
tocopherol than many other plant and seed
sources.

Since the flesh of the figs is washed
continuously and repeatedly with water and the
seeds are obtained, possible aflatoxin
accumulation is also washed. It can also be used
to obtain oil in the kernels obtained from old figs
that have waited and have increased possible

aflatoxin. On the other hand, in the process of
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oil obtained. Figs that are economically outdated
or contain high aflatoxin are generally destroyed.
With this process, it will be possible to bring them
into the economy as fig seed oil.

Obtaining omega-3 from a plant source, the oil
of the seeds of figs rather than seafoods, brings
with it some advantages in use. It is reliable from
the point of view of the heavy metals that
seafoods may contain. Rather than having a fishy
smell, it smells more of cocoa, making it easier to
use especially with children. This opens up a new
use for figs which have spoiled or which have
been discarded for culinary use but which do not
contain aflatoxins.

The fact that fig seed oil is rich in omega-3 and
gamma tocopherol will allow its use in cosmetic
products and health industry. The fact that it is
rich in gamma tocopherol and the positive effects
of gamma tocopherol more than alpha on human
health in recent years will open a new window of
opportunity for Turkey, which has a weight in fig
production.
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