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ABSTRACT
Background & Aim: Elaeagnus angustifolia and Elaeagnus orientalis have
a lot of medical utilization. In folk medicine, the fruit and flower of these
plants are used as a tonic and antipyretic agent. The aim of the present study
was to chemical analysis of volatile constituents of E. angustifolia and E.
orientalis flowers.
Experimental: The essential oils of E. angustifolia and E. orientalis flowers
collected from Zahedan in Sistan and Baluchestan province were obtained
by hydro-distillation. Chemical composition of oils were determined by
GC/MS.
Results & Discussion: 12 compounds representing 100% were identified in
the essential oil of E. angustifolia flowers in which Ethyl cinnamate
(73.24%(, Cyclohexanecarboxylic acid, ethenyl ester (6.94%(, Isobutyl
cinnamate (4.74%), Palmitic acid (4.39%), Buthyl cinnamate (2.38%),
Ethanol (2.24%) and Methyl 9,9- Dideutero- Octadecanoate (2.05%( were
the major constituents. In the essential oil of E. orientalis flowers twelve
constituents representing 100% were identified in which Ethyl cinnamate
(84.80 %(, Ethanol (7.86%), Tetra hydrogeranyl acetone (2.18%) and
Phenantrenol (1.26%) were the major ones. The results showed that there are
some differences and similarities between the oil compositions of Elaeagnus
species growing in the same weather conditions. Although the main
component of the essential oils of Elaeagnus species was Ethyl cinnamate,
but its relative content was higher in the oil of E. orientalis. The percentage
of Ethanol in the oil of Elaeagnus species also was less than 10%. Moreover,
although the Isobutyl cinnamate, Buthyl cinnamate and Methyl 9, 9Dideutero- Octadecanoate compounds were the main component of the
essential oil of E. angustifolia flowers, but these compounds were not
identified in the essential oil of E. orientalis.
Industrial and practical recommendations: The results of the present
study showed that the E. angustifolia and E. orientalis flower oils can be
utilized as cheap commercially sources to isolation Ethyl cinnamate. In
addition, extraction of the identified components can be useful for medicinal
uses.
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1. Introduction
E. angustifolia (Russian olive, oleaster) belongs to
Elaeagnus genus and Elaeagnaceae family. E.
angustifolia is a shrub or tree with a height of up to 7 m
and a capacity to grow under a wide range of
environmental conditions (Klich, 2000). This species
shows a broad geographical range, occurring widely in
Asia and Europe, particularly in Turkey and Central
Asia (Aksoy and Sahin, 1999). It is used as an
ornamental tree in many European cities (Sastre et al.,
2004). Its fruits are used as diuretic, tonic, antipyretic,
antidiarrheal and as a medication against kidney
disorders in traditional Turkish medicine (Lev and
Amar, 2002; Ahmadiani et al, 2000). Decoction and
infusion of its fruits are considered to be a good remedy
for fever, jaundice, asthma, tetanus and rheumatoid
arthritis. Its flowers also are used in flavoring some
liqueurs (Zargari, 1990).
E. orientalis belongs to Elaeagnus genus. It is a
diffused shrub with small pale green leaves and a woody
stem growing to 6-12 m. In Iran, this plant is in
Mazandaran, Sistan and Baluchestan and Gilan province
(Ghahraman, 1986). E. orientalis is used by local
physicians for the treatment of tumours, certain type of
cancer and viral diseases (Matthews, 1994).
For this reason, the importance of E. angustifolia and
E. orientalis plants as an herbal medicine, the aim of the
present study was to elucidate the chemical composition
of the essential oil of E. angustifolia and E. orientalis
flowers in Sistan and Baluchestan province. In order to
study the complex chemical composition of volatile
compound from plants, advanced analytical GC-MS
techniques must be used, these allowing the
identification of compounds even in minute quantities
(Rădulescu and Oprea, 2008; Pavel et al., 2009).

flower samples were hydrodistilled with 200 mL water
in a Clevenger-type apparatus for 5h. The essential oils
were dried over anhydrous Na2SO4 (Merk), stored in a
dark glass bottle and kept at 4°C until analysis.
The essential oils were analyzed by GC-MS electron
impact ionization (EI) method on GC-17A gas
chromatograph (Shimadzu) coupled to a GC/MS QP
5050A Mass Spectrometer (Shimadzu). Compounds
were separated on a 50m × 0.25mm fused-silica
capillary column coated with a 0.32μm film tickness of
DB-1 (Shimadzu). The data were acquired under the
following conditions: the initial temperature and final
temperature were 50 °C and 225 °C, respectively. The
carrier gas was helium and the split ratio was 30 ml/min.
For GC–MS detection, an electron ionization system
with ionization energy of 70 eV was used. The
components of the oils were identified by comparison of
their mass spectra with those of a computer library
(Wiley-v.7 database) or with authentic compounds.

3. Results and discussion
The oils from flowers of E. angustifolia and E.
orientalis were examined by GC-MS. The chemical
composition of the essential oils and their amount were
shown in Table 1. In the essential oil of E. angustifolia,
12 constituents representing %100, were identified in
which
Ethyl
cinnamate
(73.24
%(,
Cyclohexanecarboxylic acid, ethenyl ester (6.94 %(,
Isobutyl cinnamate (4.74%), Palmitic acid (4.39%),
Buthyl cinnamate (2.38%), Ethanol (2.24%) and Methyl
9, 9- Dideutero- Octadecanoate (2.05 %( were the major
constituents (Table 1).
In total, 12 constituents in the E. orientalis flower
oils representing %100, were identified in which Ethyl
cinnamate (84.80 %(, Ethanol (7.86%), Tetra
hydrogeranyl acetone (2.18%) and Phenantrenol
(1.26%) were the major ones (Table 1). The results
showed that there are some differences and similarities
between the oil compositions of Elaeagnus species
growing in the same weather conditions.
There are no adequate literature data concerning
chemical composition of the volatile oil of E. orientalis
and E. angustifolia flower. Twenty six compounds were
identified in the essential oil of E. angustifolia flower
and ethyl cinnamate was the most dominant followed by

2. Materials and methods
E. angustifolia and E. orientalis flowers were
collected from Zahedan in Sistan and Baluchestan
province. In first step, the flower samples were dried
away
from
sunlight
and
then
powdered.
Hydrodistillation using a Clevenger- type apparatus was
used for essential oil extraction. For the extraction, 100
g of the E. angustifolia flower powder was
hydrodistilled with 300 mL water in a Clevenger-type
apparatus for 5h. Moreover, 40 g of the E. orientalis
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(E)-9-octadecenoic acid ethyl ester and n-hexadecanoic
acid. In addition, relatively high amounts of n-propyl
acetate, 2-pentadecyn-1-ol and 9-octadecenal (Z) were
also found in the extract. Apart from ethyl cinnamate,
aromatic alcohols and ketones appeared to contribute to
the aroma of the essential oil (Hu and Guo-qiang, 2013).
The presence of 4-hydroxybenzoic acid, phenolic acid,
and acid caffeic also was reported in the E. angustifolia
fruit (Ayaz et al., 1999) and the significant amounts of
flavonoid, terpenoid, and cytosterol compounds were
derived from the E. angustifolia leaves (DembinskaMigas and Gill, 1973). Total phenolic and flavonoid
content of leaves and flowers were also determined in
two E. angustifolia variants and reported that the amount
of phenolic and flavonoids compounds in leaves were
higher than flowers (Saboonchian et al., 2014).

Flavonoids have been considered one of the most
important
constituents
in
E.
angustifolia.
Antinociceptive and anti-inflammatory activities of
some flavonoids have been reported previously
(Ramezani et al., 2001; Ahmadiani, 2000; Küpeli and
Yesilada, 2007; Erdemoglu et al., 2008). In another
study Elaeagnoside, a new steroidal glucoside, has been
isolated from the chloroform fraction of E. orientalis.
The identified components showed significant
inhibitory activity against the enzyme chymotrypsin
(Ayaz et al., 2009). The type and amount of the
components are different in Elaeagnus species. These
variations may be attributed mainly to variation in their
agroclimatic and geographical conditions.

Table 1. Composition of the volatile oil of the E. angustifolia and E. orientalis flowers.
Compounds of E. angustifolia

%

Compounds of E. orientalis

%

Ethanol
2-propenoic,3-phenyl, ethyl ester
Ethyl cinnamate
Cyclohexanecarboxylic acid, ethenyl ester
Buthyl cinnamate (Cis or Trans)
Pheylethyl tiglate 2
Isobuthyl cinnamate
Buthyl cinnamate (Cis or Trans)

2.24
0.81
73.24
6.94
0.66
0.97
4.74
2.38

Ethanol
Cinnamic acid, isopropyl ester
Ethyl cinnamate
Cyclohexanecarboxylic acid, ethenyl ester
1- Phenanthrenol
Megastigmatrinone 4
Cycloheptan,1,3,5-tris(methylene)
Palmitic acid

7.86
0.35
84.80
0.94
1.26
0.21
0.51
0.94

2- phenylnitroethane

0.74

2-methyl-5-phenylpent-4-en-3-one

0.42

2-Phentadecanone

0.84

Palmitic acid
Methyl 9,9-Dideutero-Octadecanoate

4.39
2.05

Hexahydropseudoionone (Tetra
hydrogeranyl acetone)
Di-N-buthyl phthalate
Octadecane

2.18
0.32
0.21
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4. Conclusions
Here in, we reported the essential oil composition
of E. angustifolia and E. orientalis flowers. The results
of the present study showed that the E. angustifolia and
E. orientalis flower oils can be utilized as cheap sources
for the commercial isolation of Ethyl cinnamate. In
addition, extraction of the identified components can be
useful for medicinal uses. This study is a preliminary
research for investigating the nutritional values and
potential use of E. angustifolia and E. orientalis.
Hopefully, it paves the way for further research projects.
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