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Abstract: In this work, the chemical composition determined the antioxidant activity of
essential oils obtained from the leaves and fruits (seed cones) of Juniperus.excelsa, which
grows in the Khashaa area of the Qalamoun mountains in Syria. The yield of J.

excelsa essential oil extracted by Clevenger-type was 1.38% for leaves and 0.8% for fruits.
Gas chromatography-mass spectrometry (GC-MS) was applied to investigate the chemical
composition of Juniperus excelsa essential oil (JEO) for leaves and fruit. The results showed
that the main constituents were a-pinene (52.99% — 81.42%)), delta-Cadinene (8% — 1.26%)),
dl-Limonene (1.38% — 1.311%), gamma-Elemene (2.15% — 1.53%)), delta-3-careen (4.97% —
0.43%) and gamma-Gujunene (4.53% — 2.55%) and a-Cadinol (3.82% — 0.525), respectively.
The antioxidant activity was determined by the 2,2-diphenyl-1-picrylhydrazyl (DPPH) free
radical scavenging activity and the results showed RSA= (55% — 38%), respectively.
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1. Introduction

Juniperus is one of the major generals in the
Cupressaceae family, it includes about 50-75
species distributed throughout the world, de-
pending on the taxonomic classification [1],
and it has more than 220 varieties [2].
Junipers belong to the Pinophyta (Conifers)
division of plants, producing many biology-
ically active metabolites, which contributes
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to their various biological activities [3].
Juniperus excelsa is an evergreen tree with a
narrow, pyramidal crown when young,
becoming more spreading with age; it can
grow 4 - 12 meters tall, sometimes reaching
20-25 meters. The bole on more giant trees
can reach 150-250 cm in diameter [4]. It
grows on dry rocky slopes in hills and
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mountains at an altitude of 150-2700 m [5].
Juniperus excelsa, commonly called the
Greek juniper or Grecian juniper, is a
juniper found throughout the eastern
Mediterranean, from northeastern Greece
and southern Bulgaria across Turkey to
Syria and Lebanon, Jordan, the Caucasus
mountains, and southern coast of Crimea
[6]. This species of Juniperus excelsa has
been divided into 2 subspecies (subspecies:
M.Bieb and subsp. polycarpus) by vargon:
one with a distribution in southeastern
Europe, the Crimea, southern Turkey mainly
to Lebanon; the other, a continental
component extending from northern Turkey
to Kyrgyzstan and Pakistan [7]. The
Juniperus excelsa M.Bieb strain is the
subject of this paper, grows in temperate
regions throughout the eastern Mediter-
ranean mountains and is widespread in
Lebanon. In Syria, it exists in the Qalamoun
mountains and in the Latakia mountains. It
is locally known as “lezzab” or “chajarit al
bakhour” [8]. Juniperus excelsa was
formerly treated in a looser sense to include
the species Juniperus polycarpos and
Juniperus seravschanica. The three are now
generally seen as distinct, though they are all
similar and have similar properties. It can be
challenging to separate out the various uses
attributed originally to Juniperus excelsa to
any of these three species and, certainly on
the traditional level, they are very likely to
apply to all three. All the medicinal uses we
know of are listed here (where possible, we
point out if they were specifically attributed
to what is now one of the three species) [9].

The reference number [10] mentioned that
seed cones of Jumiperus polycarpos are
edible raw or cooked. Native people in Iran
eat the uncooked cones with rice (the pur-
plish green to blue globose cones are about
7-12 mm in diameter and take 2 years to
mature on the tree [11]. As for medicinal
uses, since ancient times, juniper has been
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known as folk remedies against various
diseases. The first information about the
therapeutic properties of juniper is found in
the Egyptian Ebers papyrus (ca. 1500 BC),
which mentioned the use of juniper against
tapeworms and roundworms [12]. An
excellent review by Hartwell (1967-1971)
on medicinal plants mentioned the use of
Juniperus virginiana L. (red cedar) leaves
for the treatment of genital warts [13]. Some
studies have reported the use of juniper
berry essential oil in aromatherapy formu-
lations for perfumes and cosmetics, as well
as in folk medicine for various diseases such
as bronchitis, arthritis [14] and several
parasitic diseases [15]. The Himalayas plant
(Juniperus seravschanica) is considered
useful as an antihypertensive, stimulant,
appetizer, diuretic, carminative and anti-
convulsant. It is used in folk medicine to
treat a range of conditions including ab-
dominal spasm, diarrhea, asthma, fever,
headache, gonorrhea and leukorrhea. Used
in Lebanese and Turkish folk medicine (this
could refer to both Juniperus excelsa and
Juniperus polycarpos), the seed cones are
used to treat cutaneous diseases such as
eczema and skin rash. It is used to treat a
wide range of respiratory tract diseases like
asthma, cough, common cold, pneumonia,
throat inflammation and tuberculosis,
urinary tract inflammations, rheumatism,
and to remove renal and gall bladder stones
[10]. In various regions of the world, the
plant is used to treat dysmenorrhea,
jaundice, and tuberculosis, to induce menses
and expel a fetus [16].

The studies on the Syrian juniper tree
(Juniperus excelsa) found in the Qalamoun
region are very limited and almost
unavailable, so this work aims to determine
the chemical composition of essential oils
contained in the leaves of Juniperus excelsa
to determine the antioxidant activity. Figure
1 shows Juniperus excelsa M.Bieb trees.

Volume 95 Number 1 | The Chemist | Page 2



Figure 1. Juniperus excelsa in the Khashaa Area (Qalamoun Mountains), Syria

2. Materials and Methods

The preparation of solutions and the conduct
of chemical analyses were carried out at the
laboratories of the Private Syrian University.
The analysis of antimicrobial activity was
carried out at the National Commission for

Collection and Preparation of Plant Leaves

The plant, Juniperus excelsa M.Bieb, was
collected precisely on 14 July 2023 from the
Al-Khushaa region in the Al-Qalamoun
mountains, Ras al-Ma'arra village, Yabroud
area, Damascus countryside, Syria.

Biotechnology in Damascus, while the
analysis of essential oil by gas chroma-
tography was carried out at the Atomic
Energy Commission in the Syrian Arab
Republic.

The fresh leaves and green fruits were
separated from the twigs and washed with
tap water, then the drying process was
carried out for 24 hours in a dark and dry
place at room temperature.

Figure 2. Juniperus excelsa M.Bieb Leaves and Branches Bearing Berry Fruits
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The grinding process was carried out with
an electric grinder immediately before work
until a grain size of less than or equal to 0.2

Preparation of the Essential Qil

The steam distillation method was employed
using a Clevenger-type apparatus to extract
the essential oil. The process was conducted
in two repetitions. Each time, 100 grams of

DPPH Radical Scavenging Assay

The evaluation of Juniperus excelsa
essential oil's (EO) antioxidant properties
was conducted through the DPPH Radical
Scavenging Assay (RSA). To initiate the
assessment, a stock solution of DPPH was
prepared by dissolving 4 milligrams of
DPPH in 100 mL of 99% ethanol. Filtration
of the DPPH stock solution with ethanol
yielded a usable solution with an absorbance
of approximately 0.886 at 517 nm.

mm diameter was reached. Figure 2 shows
Juniperus excelsa M.Bieb leaves and
branches bearing berry fruits.

the ground leaves or fruits were subjected to
steam distillation for 4 hours, along with
1000 milliliters of distilled water [17].

Subsequently, 1 mL of the workable DPPH
solution was mixed with 50 puL of EO in a
test tube. The tubes were then placed in
complete darkness for a duration of 30
minutes, after which the absorbance at 517
nm was measured. The following formula
was employed to calculate the percentage of
antioxidants or Radical Scavenging Activity
(RSA) [18]:

% of antioxidant activity= [(Ac—As) ~Ac] x 100

where: Ac—Control reaction absorbance;
As—Testing specimen absorbance.

Gas chromatography-mass spectrometry

Essential oils of leaves and fruits of
Juniperus excelsa were analyzed by gas
chromatography with electron-ionization
mass-selective detector, according to the
previously published procedure [19]. In
brief, 1 pL of the sample dissolved in hex-
ane (1;10) was injected into a split/split-less
inlet at 240°C, with a split ratio of 1:50.
Helium (purity 99.999%) was used as a
carrier, with a constant flow of 1 mL/min.
The separation was achieved on the HP-
SMS 5% Phenyl Methyl Silox column
(325°C: 30 m x 250 pm x 0.25 pum) using
the following temperature program: start at
40°C, 2°C/min , then 2.5°C/min to 70°C,

© The AIC 2024. All rights reserved.

then 2°C/min to 130°C , then 2.5°C/min to
160°C , then 5°C/min to 200°C , then
10°C/min to 240°C, and hold for 10 min.
The eluate was delivered to the mass
spectrometer via a transfer line held at
260°C. The ion source temperature was
240°C, electron energy was 70 eV, and the
quadrupole temperature was 150°C. Data
was acquired in scan mode (m/z range 42—
850). The compounds were identified by
comparison of mass spectral with data
libraries (Wiley Registry of Mass Spectral
Data, 7th ed. and NIST/EPA/NIH Mass
Spectral Library 05). Relative amounts of
components, expressed in percentages, were
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calculated by normalization measurement
according to the peak area in total ion

3. Results and Discussion

The resulting essential oil exhibited a very
pleasant and strong aroma, while its color
appeared transparent without any obvious
color in the case of the leaves and fruits. The
average percentage of essential oil
(extracted by Clevenger type) relative to the
raw material of the leaves was 1.38%, while
the essential oil yield of the fruits was 0.8%.

This study worked in the identification of
antioxidants within the essential oil of
Juniper excelsa leaves and fruits by evalu-
ating 2,2-diphenyl-1-becquerylhydrazyl
(DPPH) radical scavenging activity. DPPH
screening is a well-established, cost-
effective and effective methodology for
measuring antioxidant capabilities. It is
based on the use of free radicals to assess
the ability of substances, to act either as
hydrogen donors or scavengers of free
radicals. This technique involves the
reduction of a DPPH, which is a stable free
radical, and interaction with an unpaired
electron leads to intensive absorption at 517
nm, which appears as a purple color. For
example, the reactivity of juniper essential
oil has been demonstrated by the ability of
oils to act as hydrogen atoms or electron
donors in the transformation of stable purple
to reduced yellow. A free radical scavenging
(FRS) antioxidant, for example, reacts to
DPPH to form DPPH-H, which has a lower
absorbance than DPPH because of the lower
amount of hydrogen. It is radical in
comparison to the DPPH-H form because it
causes decolorization, or a yellow hue, as
the number of electrons absorbed increases.
Decolorization affects the lowering capacity
significantly. As soon as the DPPH solutions
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chromatogram.

are combined with the hydrogen atom
source, the lower state of diphenylpicrylhy-
drazine is formed, shedding its violet color
[20]. After the mathematical relationship of
the antioxidant activity was applied to the
essential oils that were extracted from leaves
and fruit of the Clevinger-type (antioxidant
activity=  [(Ac—As)+Ac]x100), it was
showed (55% — 38%), respectively. The
results can be interpreted by comparison
with data from previously published articles
as reference [21]; which indicated that the
main compounds of oils showing high
antioxidant activity were a-pinene (33.7%)
in juniper berry, limonene (74.6%) in celery
seed, benzyl acetate (22.9%) in jasmine,
myristicin (44%) in parsley seed, patchouli
alcohol (28.8%) in patchouli, citronellol
(34.2%) in rose, and germacrene (19.1%) in
ylang-ylang. In the same paper [21], it was
noted that the scavenging abilities of various
bear root essential oils ranged from 39% —
90% (39 for Angelica seed oil to 90 for
jasmine).

The chemical composition of Juniperus
excelsa leaves and fruit essential oil
determined by Gas chromatography-mass
spectrometry (GC—-MS) GC/MS is presented
in Table 1. Twenty-six components for
leaves and 21 for fruits, representing total
detected constituents, were identified: 100%
for leaves and 98.11% for fruits. The
terpenes percentages were: monoterpenes
(3.84% — 4.76%), and cyclic monoterpenes
(23.07% — 28.57%), cyclic sesquiterpenes
(46.15% — 57.14%), cyclic sesquiterpenoids
(26.94% — 9.53%) of leaves and fruits,
respectively.
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Table 1. Chemical Composition of Fruit (Berries) and Leaves Essential Oils from
Wild-Growing Juniperus excelsa in the Qualamoon Mountains, Syrian

Library/ID Classification Leaves % Fruit %
1R-alpha-Pinene bicyclic monoterpene 52.9923 81.421
delta-Cadinene bicyclic sesquiterpene 8.0325 1.2653
delta-3-Carene bicyclic monoterpene 4.9747 0.4682
y-Gurjunene bicyclic sesquiterpene 4.5341 2.5561
bicyclic sesquiterpenoid
a-Cadinol alcohol 3.8224 0.5258
y-Muurolene bicyclic sesquiterpene 3.562 0.4525
bicyclic sesquiterpenoid
tau-Cadinol alcohol 2.4306 0.5258
gamma-Elemene monocyclic sesquiterpene 2.1563 1.526
B-Cubebene tricyclic sesquiterpene 2.0148 0.6968
Limonene (Nesol) monocyclic monoterpene 1.3888 1.3112
beta-Caryophyllene bicyclic sesquiterpene 1.3769 0.9419
bicyclic sesquiterpenoid
0-Cadinol alcohol 1.3119 -
bicyclic sesquiterpenoid
tau-Muurolol alcohol 1.2665 0.6109
Elemol 3 1.174 -
a-Gurjunene tricyclic sesquiterpene 1.0697 -
beta-Myrcene monoterpene 0.8837 1.2558
alpha-Muurolene bicyclic sesquiterpene 0.8789 0.3576
2-B-Pinene bicyclic monoterpene 0.7722 1.0817
beta-Cadinene bicyclic sesquiterpene 0.7084 -
Manoy! oxide tricyclic labdane diterpenoid 0.6981 -—--
Aromadendrene tricyclic sesquiterpene 0.6799 -
Camphene bicyclic monoterpene 0.6728 0.4161
delta-Elemene monocyclic sesquiterpene 0.6722 0.9142
a-Terpinolene monocyclic monoterpene 0.6622 0.4011
Kaurene tetracyclic diterpene 0.6561 -
bicyclic sesquiterpenoid
Ledol alcohol 0.6324 -
beta-Elemene monocyclic sesquiterpene 0.6314 0.7237
Sclarene bicyclic sesquiterpene 0.2763 -
beta-Maaliene tricyclic sesquiterpene ™ -———-- 0.252
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The main constituents of the essential leaves
and fruits oils of J. excelsa were a-pinene
(52.99% — 81.42%), delta-Cadinene (8% —
1.26%), dl-Limonene (1.38% — 1.311%),
gamma-Elemene (2.15% — 1.53%), delta-3-

careen (4.97% — 0.43%), gamma-Gujunene
(4.53% — 2.55%), and a-Cadinol (3.82% —
0.525), respectively. Figure 3 shows the
chemical formulas of the main compounds.

Figure 3. Chemical Formulas of the Main Compounds

The results of this study did not completely
agree with the published data of previous
studies. At the same time, the compound a-
pinene is consistent with most studies
[8,21,22], as it constitutes the most abundant
compound in the essential oil. In contrast,
some studies, which are very few, indicated
that sabonene was the most abundant [23],
while in other studies, limonene had the

In previous studies, researchers explored the
different natural products that plants make.
They focused on terpenes, a significant
group of substances in conifer trees.
Terpenes help protect plants from harmful
invaders like pathogens and plant-eating
animals. Some terpenes also work as anti-
oxidants, which can reduce damage from
stress. Terpenes are affected by various

5. Recommendations

Alpha and gamma terpenes found in extracts
of this plant have been reported to have high
antioxidant properties. In addition, some
studies have shown that the monoterpene
components of juniper essential oil enhance
resistance to oxidative stress of organisms,
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highest percentage [24], the largest in
existence. A comparison of the numbers and
quantities of components found in the
essential oils of these plants grown in
different parts of the world indicates that the
oil composition of individual plants may
vary significantly due to climate, growing
region, time of collection, etc. These differ-
ences are very common.

stresses like lack of water, changing
temperatures, pollution, and attacks from
pathogens. However, how they react to
stress depends on the type and strength of
the stress. Each conifer species has its
typical terpene mix, but even trees of the
same kind can have different terpene
patterns.

and the essential oil is also strongly anti-
fungal where the main compound
responsible for these antifungal activities is
delta-3-carene. Therefore, we recommend
studying this type of Syrian juniper as an
antifungal and antibacterial.
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