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INTRODUCTION

Edible oils are an important food source for humans because
they supply essential fatty acids such as linoleic acid. Oils are
also used in the cosmetics and pharmaceutical industries. The
oils obtained from plant seeds can be both edible and non-edible
relating on the plant source. These oils are often available as raw
materials for food industry usage. Because of the high request
and economic aspects of these oils to the chemical industry,
attention has been focused on the under utilized Prunus

armeniaca L. kernel for possible development and use [1,2].
Some studies have been conducted to assess the physical

as well as chemical properties of the apricot seeds. Alpaslan
and Hayta [3] have showed the physical and chemical compo-
sition of Turkish apricot kernels. Gezer et al. [4] has showed
some physical properties of apricot pit and kernel of Turkish
apricot kernels. Ozcan et al. [5] have reported the same physical
properties of apricot kernel oil of Turkish Prunus armeniaca

L. of oil. However, no study has been done about Iranian wild
apricot kernel oil. Kernels of apricot, peach and plum are pro-
duced as byproducts by the food canning industry [4-8]. This
not only wastes a potentially economically-valuable resource,
but also aggravates an already serious disposal problem. For
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these reasons, both the oil and kernel from these fruit seeds
should be utilized [2].

The pits are considered as potential sources of oils [4].
Apricot kernels contain essential amino acids and high concen-
trations of potassium and magnesium minerals, B group vitamins
and oil; its oil is high in unsaturated fatty acids, especially
oleic acid (31-80 %) and linoleic acid (6.3-51 %) [9,10]. The
apricot is a member of the Rosaceae family, which found in
regions including Iran, Pakistan, USA, Turkey, Spain, Africa,
Australia, Morocco, Italy, France and Russia [9,11].

In the present study, oil was extracted from the seed of Iranian
Prunus armeniaca L. by hexane solvent method and the fatty
acid, mineral contents of the oil and seed compounds of Prunus

armeniaca L. were determined. Although some work has been
performed to determine the fatty acid composition of Prunus

armeniaca L. seed oil from Pakistan, India and Turkey [3-5,9].
It was the first time Iranian Prunus armeniaca L. oil extracted
with hexane solvent method was investigated and mineral
contents of wild Prunus armeniaca L. seed oil were determined.

EXPERIMENTAL

Apricot seed samples were obtained from the fruits of the
main Prunus armeniaca L. which were picked by hand during



the crop season 2013 (June-July). All kernel samples were
kept at the refrigerator temperature (4 °C) until their use in the
experiments. The chemicals and solvent used in this study were
of analytical grade and purchased from Merck (Germany).

Extraction of seed oil: Oil samples were extracted from
apricot seeds by Soxhlet extraction using n-hexane (15 g seed
powder with 250 mL n-hexane) with a temperature ranging
from 60 to 80 °C for 8 h. The n-hexane was then removed with
a rotary vacuum evaporator [12]. The pure oils were transferred
into dark-coloured glass vials, which were flushed with
nitrogen before storage (to decrease oxidation). Samples were
maintained at -18 °C until analysis.

Analysis of apricot kernel oil: The physico-chemical
properties of apricot kernel oil including acid value (AV),
iodine value (IV), saponification value (SV), peroxide value
(PV), protein content, moisture, ash and free fatty acids were
determined according to previously-reported methods (AOAC).

Mineral ions in the extracted oils were prepared and samples
were filtrated through Whatman® No. 42. The filtrates were
collected in 50 mL Erlenmeyer flasks and analyzed by ICP-
AES Varian) according to the method of Pehlivan et al. [13]
with some modification and also similar methods were also
described by William [14] and Kamkar et al. [15].

Determination of fatty acids: Fatty acid methyl esters
of the extracted oils were prepared according to the method
of Metcalfe et al. [16] with some modification. Gas chroma-
tography (GC) analyses were performed with a Varian GC
coupled with a BP × 70 fused silica capillary column (60 m ×
0.25 mm ID and 0.35 µm film thicknesses) using nitrogen as a

carrier gas. The oven temperature program was as follows:
60 °C for 5 min; heat to 180 °C for 4 °C/min; hold for 15 min;
and heat to 215 °C for 4 °C/min. The temperatures of the injector
and temperature detector were 250 and 280 °C, respectively.

Statistical analysis: All analyses are triplicate determi-
nations. Result values are expressed as mean ± standard deviation
of triplicate determinations. All analyses were done by Statistical
Software. P values were considered significant when P < 0.05.

RESULTS AND DISCUSSION

Gas chromatography analyses of the fatty acid content of
apricot kernel oil showed that the oils contain oleic acid,
linoleic acid, palmitic acid, stearic acid, palmitoleic acid and
linolenic acid. Oleic acid contents ranged from 60.0 to 70.6 %,
while linoleic acid contents ranged from 19.7 % (Marand bitter)
to 23.5 % (Marand sweet) (Fig. 1). Oil extracted from apricot
kernel oil is pale yellow, free of sediments and tasteless. It is
liquid at room temperature (between 59 and 86 °F). The oil
yield of Bonab bitter and Osku sweet were 38 and 55.3 %,
respectively. Determined content ranges were 17.8 % (Osku
sweet) to 23.4 % (Bonab bitter) for protein, 2.1 % (in Osku
sweet) to 3.4 % (Bonab bitter) for ash and 4.2 % (Maraghe
bitter) to 5.3 % (Marand sweet) (Fig. 2). The moisture, iodine,
acid, peroxide and saponification values of the extracted oils
ranged from 90.3 (Marand bitter) to 103.9 (Marand sweet),
0.2 (Bonab sweet) to 0.6 (Osku bitter), 0.35 (Maraghe bitter)
to 1.9 (Osku bitter) and 183.3 (Maraghe bitter) to 195.5 (Bonab
bitter) (Fig. 3). The content of mineral ions in the kernel
samples is shown in Fig. 4. Phosphorus has the highest mean
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Fig. 1. Fatty acid compositions of sweet and bitter apricot kernel oils (%); Palmitic acid (A), Palmitoleic acid (B), Stearic acid (C), Oleic acid
(D), Linoleic acid (E), Other fatty acid (F), USFA* (G), SFA** (H), USFA/SFA (I). *USFA = unsaturated fatty acid, **SFA =
saturated fatty acid
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concentration, while cobalt is present in the smallest detectable
concentration.

Unsaturated vegetable oils, including apricot oil, may be
able to reduce low-density lipoprotein (LDL) serum cholesterol
levels. The use of saturated vegetable oils including hydro-
genated oils can be a factor in raising low-density lipoprotein
levels and decreasing high-density lipoprotein levels in the
blood, which can increase the risk of blood clotting (inside
the blood vessels). Today, the use of unsaturated vegetable
oils is recommended by the medical community. Also, some
researchers demonstrated that they are a promising source of
antimicrobial agents [17-20]. The oils of both Bonab bitter
and Maraghe bitter apricots are superior to other oils in terms
of their nutritional value owing to their oleic acid profiles.
Apricot kernel oil at room temperature is liquid, as are all
other routinely used edible oils [21]. Moisture content in oils
ranged from 4.1 to 5.3 %. The moisture content of the sample
seed oils in this study is generally low, indicating that the seed
oils could be stored for long periods of time.

Saponification number of all wild apricot kernel oil
samples ranged from 183.3 mg KOH/g to 195.5 mg KOH/g.
The saponification value is an indicator that can be used to
compare relative molecular masses and indicate the usefulness
of oil in the industry. It depends on the average molecular
weight or fatty acid chain length of all the fatty acids present,
this value indicate that the oils have smaller molecular weight
[22,23]. The oil yield of wild apricot kernels in this study ranged
from 38 to 55.3 %, which is similar to the range reported for
other commonly used edible oils.
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Fig. 2. Proximate composition of sweet and bitter apricot kernel oils (g/100 g); Weight kernel* (A), Weight seed** (B), Yield ( %) (C), Ash
( %) (D), Moisture ( %) (E), Protein ( %) (F). *Weight kernel (The number of 100 kernels) **Weight seed (The number of 100 seeds)

Acid value is an indicator of the suitability of oil edibility
for industrial use. Apricot kernel oil had acid values ranging
from 0.2 to 0.6, which is nearest to the range observed in
almond seed oil [24,25]. The iodine value of the apricot oil
was highest for the Marand bitter (103.9) cultivar; the
minimum amount was found in the oil of the Marand sweet
(90.3) cultivar. These values suggest that apricot kernel oil is
suitable for edible purposes, as well as pastry and cosmetic
applications [26]. The apricot kernel oil has approximately
the same ratio of saturated to unsaturated fatty acid as edible
oils such as canola oil, corn oil, linseed oil, safflower oil and
almond oil. Owing to these chemical properties, the apricot
kernel oil may be a good replacement for olive oil in industrial,
cosmetic and food applications [27-31]. The apricot kernel oil
also has almost the same mineral composition as the conven-
tional seed oils from other plant sources. It is rich in phos-
phorous, copper, zinc, iron and potassium, making it suitable
for health and commercial uses.

The physico-chemical properties of oils depend on two
groups of fatty acids: saturated and unsaturated. Fatty acid
composition of wild apricot kernel oil is similar to almond
seed oil [10,25]. In the present study, apricot kernel oil is
characterized by the presence of six major fatty acids e.g.,
oleic, linoleic, palmitic, stearic, palmitoleic and linolenic acids.
Together these fatty acids composed more than 95 % of the
total fatty acid content. A previous study reported that bitter
apricot kernel oils have high fatty acid contents. Similar results
were observed in previous study [6]. Bachheti et al. [11]
revealed that the apricot kernel oil contains oleic acid (73.58 %),
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linoleic acid (19.26 %), palmitic acid (3.31 %) and stearic
acid (2.68 %); similar oil compositions were determined in our
research study. Ali et al. [32] reported that the crude protein
(6.18-8.7 %), crude fat (2.1-3 %), ash (9.45-12.1 %), crude
fiber (11.85-13.6 %) and total sugars (56.8-64.9 %), deter-
mined on a dry weight basis. In this respect, their study is
dissimilar to the present study. Ozcan et al. [5] showed that
the major fatty acids in apricot kernel oils were oleic acid,
linoleic acid and palmitic acid. The oleic acid content of kernel
oils varied between 53.06 and 70.90 %, while linoleic acid
contents ranged between 21.43 and 35.67 %. In this respect,
their results were similar to the present study’s findings.

Conclusion

In conclusion, the results of this study combined with
previously reported findings show that apricot kernels contain
a high percentage of unsaturated fatty acids. Oils containing
small amounts of saturated fatty acids and large amounts of
monounsaturated fatty acids are highly favoured in the human
diet. Apricot kernels have high oil yields (> 50 %), which is
comparable to the oil yield of some commercial seed oils. The
results obtained from this study can be used as baseline facts
to develop apricot kernel oil for both domestic and industrial
purposes. They can also be used to promote the sustainable
cultivation of the apricot tree in the mountain region of Iran
for large-scale oil production.
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