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Abstract
Some of the plant families known as excellent sources of essential oils; Umbelliferae (Apiaceae) is one of
them. The objective of this study is to give an overview about content and constituents of oils from two
umbelliferous crops, Coriandrum sativum L. and Foeniculum vulgare Mill, cultivated in Sudan. The
essential oils from the samples were obtained by hydro-distillation and analyzed by GC-MS for
identification of their chemical composition. The essential oil content of C. sativum fruits was 0.8%
(v/w). About 97% of the present investigated coriander oil was monoterpenes, 87% of which were
oxygenated. No sesquiterpenes were detected in the oil. The major constituents identified were linalool
(64.61%) α-pinene (5.94%), (+)-2-bornanone (4.73%), α-terpinolene (6.79%), α-pinene (5.94%), and
geranyl acetate (2.46%). Composition of the essential oil from coriander cultivated in Sudan resembled
the composition of previously investigated essential oils from coriander world-wise in term of linalool
domination. The essential oil content of F. vulgate fruits was 0.8% (v/w). Nineteen compounds were
detected in the oil. Monoterpenes comprises the main constituents (98.06%), among which (80.67%)
were oxygenated, whereas sesquiterpenes represent only about (0.66%) of the oil. Estragole (68.96%), Dlimonene (15.41%) and anethole (8.51%) were the main identified constituents. According to the present
research findings, F. vulgare cultivated in Sudan could be classified as estragole chemotype.
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1. Introduction
Some of the plant families known as excellent sources of essential oils; Umbelliferae
(Apiaceae) is one of them. The family is rich in secondary metabolites and embodies
numerous genera of high economic and medicinal value. Numerous compounds, belonging to
different chemical classes, have been isolated from essential oils of umbelliferous crops [1-4].
Many umbelliferous crop have medicinal uses for gastrointestinal complaints, cardiovascular
ailments, and as stimulants [5].
Coriandrum sativum L. (Coriander) is an annual herb native to the temperate regions of
Europe and Asia. The composition of the essential oil of coriander fruits in some of the world
has been studied and found differ from each other. Linalool was reported as major constituent.
The essential oils from fruits of C. sativum L. from Bangladesh contained linalool (37.7%),
geranyl acetate (17.6%) and γ-terpinene (14.4%) as the major compounds [6].
The yield and composition of hydrodistilled essential oils from seventeen samples of coriander
seeds from different European countries (France, Estonia, Hungary, Holland, Russia, Greece,
Moldavia, Armenia, Germany, Czech, Austria, Turkey and Britain) were investigated. The
yields of essential oil was variable (1 - 52 ml/kg), but the major constituent in the oils was
linalool (58.0-80.3%) [7]. All parts of C. sativum herb are in use as flavoring agent and/or as
traditional remedies for the treatment of different disorders in the folk medicine systems of
different civilizations. C. sativum seed extract is used as a traditional medicine for diabetic
patients [8]. Stimulation of insulin secretion from colon B- cell line was observed [9]. Also the
crude aqueous and hydro-alcoholic extracts of the C. sativum seeds showed anthelmintic
activities [10].
C. sativum fruit essential oil has been reported to inhibit a broad spectrum of micro-organisms
[11-14]
.
Foeniculum vulgare (Fennel) is mainly cultivated in Europe as an annual vegetable for its
edible bulbous leaf base. A perennial form of fennel is also grown as a herb (for its leaves and
seeds). Both are slightly sensitive to frost and best adapted to a Mediterranean climate [15].
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F. vulgare essential oil composition varies according to
origin. The main compounds detected in F. vulgare oil from
Portugal were fenchone (16.9–34.7%), estragole (2.5–66.0%)
and trans-anethole (7.9–77.7%) [16]. Essential oils of the fruits
of two cultivars of Egyptian fennel (F. vulgare var. azoricum,
and F. vulgare var. dulce) were dominated by trans-Anethole
(46.26-61.11%) followed by Limonene (12.53-27.78%) [17].
The main constituents of the fennel oil from Iran were transanethole (49.64%), Fenchyl acetate (14.21%), estragole
(8.67%), fenchone (6.37%) and limonene (4.23%) [18]. Fennel
essential oil from Indonesia contained anethole (52.38%),
estragole (21.37%), and α-fenchone (15.74%) as main
constituents [19]. In essential oil of F. vulgare from Serbia,
trans-anethole was dominant (83.43%) followed limonene
(9.34%) [20].
F. vulgare fruits and essential oil have antispasmodic,
diuretic, anti-inflammatory, analgesic, hepatoprotective and
antioxidant effects [21-24]. F. vulgare essential oil exhibited
antibacterial and antifungal activity against food spoilage
bacteria and fungi [16, 25]. The objective of this was
characterization of essential oils from fruits of Coriandrum
sativum L. and Foeniculum vulgare Mill. Cultivated in
Northern Sudan
2. Materials and Methods
2.1 Materials
Coriandrum sativum L. and Foeniculum vulgare Mill fruits
were brought from Nile Province (Northern Sudan) schemes
in Feb.-March/2016.
2.2 Essential oil isolation
One hundred grams of each provided herbal sample were
subjected to hydrodistillation for 4 h using Clevenger’s
apparatus. The distilled essential oil was dried over anhydrous
sodium sulphate, filtered and stored in a sealed vial at 4 °C.

The yield of the oil (v/w %) was calculated based on the plant
dry matter.
2.3 GC-MS analysis of the oils
The essential oils were analyzed by gas chromatography
coupled with mass spectrometry (GC-MS-QP-2010 PlusSHIMADZU). The sample was dissolved in dichloromethane
(1%) and injected at 250 °C (injector temperature) into a
capillary column type HP-1(30 m X 0.25 mm i.d, 0.25 μm
film thickness, stationary phase (95% diethyl-5%
diphenylsiloxane), using helium as a carrier gas at a flow rate
of 1.2 ml/min. The injected volume was 1 μl and the injection
mode used was split (split ratio 300), the injection
temperature was 250 oC. The oven temperature was raised
from 35 oC (hold for 3 min) to 240 °C at the rate of 5 °C/min,
then at the rate of 3 °C/min, raised to 280 oC, hold for 3 min.
Interface temperature was 250 oC; the ion source temperature
was 200 oC. The start time was 4 min and the end time was
61.33 min. The mass and scan range was set at m/z 35-800.
2.4 Identification of components
The essential oils constituents were identified by their
retention time and computer matching of their mass spectra
with those found in NIST and Wiley libraries database.
3. Results and Discussion
The essential oil content, prepared by hydrodistillation from
C. sativum fruits, was found to be 0.8% (v/w). The obtained
oil was pale yellow liquid, bearing the characteristic aromatic
odor of coriander. The refractive index and specific gravity of
the prepared coriander oil were 1.46268 and 0.876
respectively, at 27 oC. Investigation of the chemical
constituents of the coriander oil by GC-MS revealed detection
of twenty six compounds, their percentage are illustrated in
Table (1).

Table 1: Essential oil composition of C. sativum essential oil
Peak
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

Retention Time
10.819
11.312
12.182
12.269
12.791
13.910
14.031
15.039
15.573
15.968
16.571
17.806
17.989
18.516
18.815
19.246
19.536
20.261
21.019
21.169
21.958
24.442
26.611
33.561
35.193
37.561

Compound
α-pinene
Camphene
β-Phellandrene
β-Pinene
β-Myrcene
Cymene
D-Limonene
α-Terpinene
1-octanoL
α-Terpinolene
Linalool
(+)-2-bornanone
Citronellal
BorneolL
4-Terpineol
α - Terpineol
n-decanal
β-citronellol
Geraniol
2-Decenal
Anethole
Geranyl acetate
2-Dodecenal
Tetradecanoic acid
1-E-propenyl-4-methoxypheny 2-methylbutanoate
Hexadecanoicacid
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Area%
5.94
0.77
0.31
0.52
0.80
1.07
1.75
6.79
0.38
0.43
64.61
4.73
0.91
0.26
0.40
0.42
0.38
0.60
1.72
0.17
1.33
2.46
0.18
2.04
0.28
0.74
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About 97% of the present investigated coriander oil was
monoterpenes, 87% of which were oxygenated. No
sesquiterpenes were detected in the oil (Fig.1).
The dominant oxygenated monoterpene was linalool
(64.61%). The other major constituents were α-pinene
(5.94%), (+)-2-bornanone (4.73%), α-terpinolene (6.79%), α-

pinene (5.94%), and geranyl acetate (2.46%). Composition of
the essential oil from coriander cultivated in Sudan resemble
the composition of previously investigated essential oils from
coriander world-wise in term of linalool domination and
presence of α-pinene, terpinene and geranyl acetate in
appreciable quantities.

Fig 1: Terpenoidal composition of C. sativum essential oil

The hydrodistilled F. vulgate (fennel) fruits essential oil
content was found to be 0.8% (v/w). The oil obtained was
pale yellow liquid, bearing the characteristic aromatic odor of
fennel. The refractive index and specific gravity of prepared
fennel oil were1.51989 and 0.965, respectively, at 27 oC.
The gas chromatogram showed detection of nineteen
compounds in the oil, their abundance are shown in Table (2).
Monoterpenes comprises the main constituents (98.06%),
among which (80.67%) were oxygenated, whereas
sesquiterpenes represent only about (0.66%) of the oil (Fig.2).
Table 2: Essential oil composition of F. vulgare essential oil
Peak
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19

Retention time
10.766
12.135
12.742
13.858
13.998
14.070
14.294
14.971
15.926
17.484
19.464
19.651
20.701
21.907
30.474
31.546
36.531
37.498
40.797

Compound
-pineneα
β-phellandrene
β-myrcene
o-cymene
D-limonene
Eucalyptol
Trans-β-ocimene
α-Terpinene
D-Fenchone
Limonene oxide
Estragole
Unidentified
Carvone
Anethole
Dill-apiole
β-elemol
Unidentified
Hexadecanoic acid
9-hexadecenal

Area, %
0.62
0.19
0.10
0.74
15.41
0.20
0.12
0.21
1.50
0.58
68.96
0.27
0.65
8.51
0.25
0.25
0.16
0.41
0.86

Fig 2: Terpenoidal composition of F. vulgare essential oil

The major constituent identified in fennel oil in the present
study was estragole (68.96%), followed by D-limonene
(15.41%) and anethole (8.51%), in contrast to previously
investigated fennel oil, world-wise, in which the major
detected compound was anethole. Four chemotypes were
described for F. vulgare essential oil, namely anethole;
estragole; anethole/estragole and anethole/fenchone [16].
Chemical polymorphism is characteristic of this species and
several factors such as climatic and environmental conditions,
harvesting season and the stage of seed ripening can influence
the content of essential oil and its composition in fennel [26, 27].
According to the present research findings, F. vulgare
cultivated in Sudan could be classified as estragole
chemotype.
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4. Conclusion
The dominant constituent in essential oil of C. sativum
(coriander) cultivated in Northern Sudan was linalool
(64.61%), whereas F. vulgare essential oil contained estragole
as the main constituent (68.96) and thus could be classified as
estragole-chemotype.
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