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Background: Citrus x aurantium L. leaves are known to contain volatile oil, the composition of
which varies depending on several factors, including the country of origin, climate, and
extraction method. The components of the volatile oil extracted from bitter orange leaves have
not received much attention in the literature. Therefore, this study aimed to compare two methods
for extracting volatile compounds from bitter orange leaves (hydrodistillation and extraction with
a Soxhlet extractor).

Materials and methods: Leaves were collected from several areas in the city of Damascus, and
a comparison was made between the two methods for extracting volatile compounds by
determining the chemical composition using a gas chromatograph connected to a mass
spectrometer (GC-MS).

Results: Hydrodistillation resulted in a volatile oil with a pale yellow color, with a yield of
approximately 0.5%, in which 27 compounds were identified. As for extraction with a Soxhlet
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extractor, an extract of a dark green color was obtained, with a yield of approximately 40%, in
which 33 compounds were identified. It was noted that the most abundant compound in both
methods was linalyl acetate, at a percentage of 49.79% in the volatile oil sample, and at a
percentage of 56.01% in the extract sample. The monoterpene compounds also achieved the
highest availability percentage in both methods, at 97.16% in the volatile oil sample, and at

59.77% in the extract sample.

Conclusions: We conclude that it is possible to extract the linalyl acetate compound using both
methods (hydrodistillation and extraction with a Soxhlet extractor), but to obtain volatile
compounds isolated from other compounds, the method of hydrodistillation is the best.
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Peak Compound Re_lt_zierr:]téon Sﬁrrr?g& Classification
1 trans-p-Ocimene 9.401 0.04 Monoterpenes
2 Sabinen 11.013 0.08 Monoterpenes
3 B-Pinene 11.157 0.5 Monoterpenes
4 B-Myrcene 11.795 121 Monoterpenes
5 D-Limonene 13.338 0.25 Monoterpenes
6 trans-p-Ocimene 13.715 0.46 Monoterpenes
7 B-Ocimene 14.152 151 Monoterpenes
8 Linalool oxide 15.14 0.06 Oxolanes
9 a-Terpinolene 15.626 0.26 Monoterpenes
10 Linalool 16.869 18.04 Monoterpenes
11 Neo-alloocimene 17.507 0.15 Monoterpenes
12 a-Terpineol 20.403 10.02 Monoterpenes
13 cis-Geraniol 21.84 1.6 Monoterpenes
14 Linalyl acetate 22.596 49.79 Monoterpenes
15 Geraniol 22.634 2.72 Monoterpenes
16 v-Elemene 25.032 0.27 Sesquiterpenes
17 a-Terpinyl acetate 25.594 0.13 Monoterpenes
18 cis-Geranyl acetate 26.1 4.1 Monoterpenes
19 Geranyl acetate 26.829 6.3 Monoterpenes
20 Caryophyllene 28.103 0.72 Sesquiterpenes
21 Bicyclogermacrene 30.611 0.53 Sesquiterpenoids
22 Nerolidol 32.918 0.21 Sesquiterpenes
23 Germacrene D-4-ol 33.389 0.15 Sesquiterpenoid
24 a-Cadinol 35.418 0.13 Sesquiterpenoid
o5 7,9-D|-tert-butyl-1-c2>?<8a_sdp;:)rrc:é4,5)deca-6,9-d|ene- 39.96 0.22 C(g;asgllj rnoOI
26 n-Hexadecanoic acid 40.902 0.24 Fatty Acids
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27 Phytol 42.753 0.3 Diterpene
Compound group (%)
Monoterpenes 97.16
Sesquiterpenes 2.01
Other 0.82
Total 99.99
AaloSoum Ayl (ANALWY) oo ATl ADAY cilisie 1(2) Jgaad)
Peak Compound Re_;[_?pntéon Sﬁ‘:ﬁ;} Classification
1 Toluene 4138 | 005 H%for‘;::t')‘;n
2 Mesityl oxide 4.879 0.08 Hexanones
3 2-Pentanone, 4-hydroxy- 5.666 0.47 Pentanones
4 2-Pentanone, 4-hydroxy-4-methyl- 6.543 21.48 Pentanones
5 2-Hexenal 6.699 0.11 Aldehydes
6 3-Hexen-1-ol, (2)- 6.901 0.07 Hexanols
1-Methylhexyl
7 2-Heptanol, acetate 9.014 0.08
acetate
8 a-Pinene 9.413 0.04 Monoterpenes
9 B-Phellandrene 11.016 0.1 Monoterpenes
10 B-Pinene 11.157 0.52 Monoterpenes
11 B-Myrcene 11.784 0.54 Monoterpenes
12 trans-p-Ocimene 13.715 0.12 Monoterpenes
13 cis-p-Ocimene 14.125 0.86 Monoterpenes
14 Linalool 16.508 0.67 Monoterpenes
15 Triethyl phosphate 17.177 0.52 Organophosphates
16 Linalyl acetate 22.296 56.01 Monoterpenes
17 v-Elemene 24.99 0.4 Sesquiterpenes
18 cis-Geranyl acetate 25.986 0.51 Monoterpenes
19 Gerany| acetate 26.67 0.4 Monoterpenes
20 Caryophyllene 28.072 2.82 Sesquiterpenes
21 (E)-B-Famesene 29.186 0.24 Sesquiterpenes
22 Humulene 29.284 0.21 Sesquiterpenes
23 Bicyclogermacrene 30.603 1.09 Sesquiterpenoids
24 Germacrene D-4-ol 33.381 0.23 Sesquiterpenoid
25 Tetradecanoic acid 37.748 0.16 Fatty Acids
26 Neophytadiene 38.732 1.59 Diterpene
27 cis-Phytol 39.427 0.44 Diterpene
28 7,9-Di-tert-butyl-1-g?<8a£sdpiz)rr(:é4,5)deca-6,9-diene- 39975 154 C(g;asglijrnod
29 n-Hexadecanoic acid 40.97 3.92 Fatty Acids
30 Phytol 42.76 0.68 Diterpene
31 Linoleic acid 43.3 3 Fatty Acids
32 Oleic Acid 43.57 0.58 Fatty Acids
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33 Octadecanoic acid, 2,3-bis(acetyloxy)propyl ester 46.557 0.47 Triglycerides
Compound group (%)
Monoterpenes 59.77
Sesquiterpenes 4.99
Other 35.24
Total 100
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