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The essential oil from the rhizomes of Cyperus distans L.f. obtained by hydrodistillation was analyzed by capillary GC and
GC/MS techniques. Eight constituents were identified, representing 99.6% of the total oil. The major components of the oil
were cyperene (47.6%), a-pinene (18.8%), 1,8-cineole (14.5%) and caryophyllene oxide (7.3%).
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The genus Cyperus L. (family Cyperaceae) is
comprised of about 600 species of annual or
perennial plants, mostly aquatic and widely
distributed in tropical, subtropical and temperate
regions [1,2]. Cyperus species have been found
to possess significant pharmacological and
biological properties, including anticonvulsant [3],
repellent, antifeedant [4], anti-inflammatory, anti-
pyretic, analgesic [5], antibacterial, antimutagenic,
antioxidant, cytotoxic, and apoptotic activities [6,7].
In addition, some species have been reportedly used
as food [8], as a drug against stomach disorders [2],
for making paper [9], and for traditional sleeping
mats [8]. Previous phytochemical studies of Cyperus
species have reported the isolation of flavonoids
[10,11], tannins [11], saponins [12], essential oils and
many novel sesquiterpenoids [13-19].

In the flora of South Africa, the genus Cyperus is
represented by over 50 species and varieties,
distributed in wet habitats associated with estuarine,
riverside and moist areas, particularly in KwaZulu-
Natal and Cape Province [2].

C. distans L.f. (Cyperaceae) is an annual herb, about
0.5-1.4 m high, found commonly in damp locations
along rivers, roadside ditches and as weeds of
cultivation in coastal and midland areas of KwaZulu-
Natal. A previous phytochemical study of C. distans
led to the isolation of scabequinone, which possessed
antifeedant activity [20].

Compositional studies of the essential oils of Cyperus
species are available in the literature [6,7,21-30]. The
major constituents identified from most species
were mainly sesquiterpenoids. The essential oils of
C. rotundus from different parts of Asia have been
reported to contain o-cyperone (30.7-38.6%),
cyperene (7.2-30.8%), cyperotundone (8.8-25.0) and
B-selinene (17.8-18.5%) as the principal constituents
[21]. In addition, the oils of C. bulbosus and
C. tuberosus from Thailand were dominated by
caryophyllene oxide (26.3%) and humulene oxide
(24.1%), and &-cadinene (30.4%) and a-copaene
(18.2%), respectively [22].

Ekundayo et al. [23] reported the main constituents
of the essential oils of two Nigerian Cyperus
species as a-humulene (30.0%), humulene epoxide 11
(16.9%), P-caryophyllene (12.1%) and caryophyllene
oxide (10.8%) for C. tuberosus, and cyperene
(19.2%) and a-cyperone (17.7%) for C. rotundus.
Olawore et al. [24] reported on the essential oils of
C. articulatus (red and black types) from Nigeria and
found cyperotundone (42.3%), piperitone (10.1%),
B-maaliene (8.4%) and germacrone (5.3%) as the
major components of the oil from the red type,
while the oil of the black type had cedrol (19.0%),
guaia-5-en-11-ol  (14.9%) and cyperotundone
(9.6%) as the main components. The rhizome oils of
C. rotundus from Tunisia were found to contain
cyperene (20.4-30.9%) and a-cyperone (25.2%) as
the major compounds [6,7].
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Zoghbi et al. [25-27] studied the essential oils of
C. articulatus, C. gigantens, C. articulatus var.
articulatus, C. articulatus var. nodosus, C. prolixus
and C. rotundus from Brazil. They reported the
major components of the stem and rhizome oils of
C. articulatus to be a-pinene (0.7-12.9%), musakone
(7.3-14.5%) and caryophyllene oxide (4.6-28.5%),
and of the rhizome essential oil of C. gigantens
cyperotundone (25.9%) and cyperene (10.4%).
The oils of C. articulatus var. articulatus and
C. articulatus var. nodosus were found to contain
mustakone  (9.8-14.5% and 6.6-14.5%), and
caryophyllene oxide (4.6-10.8% and 5.4-13.7%)
as major components, respectively. The oils of
C. prolixus were characterized by a higher amount
of caryophyllene oxide (6.9-26.9%), a-cyperone
(13.5-20.6%), and 14-hydroxy-9-epi-B-caryophyllene
(9.6-16.7%), while, a-cyperone (22.8%) and
cyperotundone (12.1%) were the main compounds of
the oil of C. rotundus.

C. rotundus from India [28] was found to contain
a-copaene (11.4-12.1%), cyperene (8.4-11.7%),
valerenal (8.7-9.8%), caryophyllene oxide (7.8-9.7%)
and trans-pinocarveol (5.2-7.4%). The rhizome oil
of C. maculatus from Chad was reported to contain
mustakone (22%) as the major compound [29]. More
rarely, the rhizome oils of two varieties (brown and
black) of Nigerian C. esculentus were found to be
potential sources of a-pinene (70.5-75.5%) [30]. In
addition, different chemotypes have also been
reported for these species [21].

To the best of our knowledge, there is no report
concerning the essential oil composition of Cyperus
species from South Africa, and there is no previous
report on the essential oil composition of C. distans.
Therefore, this paper is reporting for the first time the
composition of the volatile oil of C. distans growing
wild in KwaZulu-Natal, South Africa. The essential
oil composition is given in Table 1, where
compounds are listed in order of their elution from
the DB-5 column. The oil yield was 0.02% (w/w)
based on the fresh weight of the plant. Eight
constituents were identified, representing 99.6% of
the total oil. It is of interest to note that this oil
had a relatively high concentration of sesquiterpene
hydrocarbons (51.6%), while, the oxygenated
sesquiterpene content was 8.6%. Monoterpenes
constituted 39.5% of the oil, of which the
hydrocarbon fraction was relatively higher (24.9%)
than the oxygenated fraction (14.5%). The
sesquiterpene composition of the oil was dominated

Lawal & Oyedeji

Table 1: Chemical composition of the essential oil of Cyperus distans.

Compound RRI %
a-Pinene 938 18.8
B-Pinene 975 4.5
Limonene 1028 1.6
1,8-Cineole 1032 14.5
Cyperene 1396 47.6
B-Cadinene 1471 4.0
Caryophyllene oxide 1583 7.3
Humulene epoxide II 1596 1.3
Monoterpene hydrocarbons 24.9
Oxygenated monoterpenes 14.5
Sesquiterpene hydrocarbons 51.6

Oxygenated sesquiterpenes 8.6
Total identified 99.6

RRI = Retention Relative Indices to Co-C,4 n-alkanes on the DB-5
column.

by cyperene (47.6%), caryophyllene oxide (7.3%)
and P-cadinene (4.0%). o-Pinene (18.8%), 1,8-
cineole (14.5%) and B-pinene (4.5%) were the main
monoterpenes.

All the examined Cyperus volatile oils have shown
that sesquiterpenes usually predominate, although
the relative composition of the constituents varied.
a-Cyperone, cyperotundone, B-selinene, mustakone,
a-humulene, O-cadinene, piperitone and cedrol,
which were some of the major components of the
essential oils of several Cyperus species from the
previous investigations, were conspicuously absent in
this study [6,7,21-29].

Although, monoterpenes such as a-pinene, B-pinene,
p-cymene, limonene, 1,8-cineole and trans-
pinocarveol have been reported as constituents of
Cyperus essential oils [7,25,30], the presence of 1,8-
cineole in large amount, as seen in our result, has not
been previously reported. However, the composition
of the essential oil of C. distans from South Africa
shows that it is sesquiterpenoids rich, which makes it
similar to other reported species of Cyperus growing
in different parts of the world [6,7,21-29].

Experimental

Plant material: C. distans plants growing wild along
the KwaDlangezwa road, opposite the University of
Zululand, KwaDlangezwa, KwaZulu-Natal, South
Africa were collected in October 2006. The material
was authenticated in the Department of Botany,
University of Zululand, KwaDlangezwa by Dr S.J.
Siebert. A voucher specimen [Lawal, OA 01
(ZULU)] was deposited at the University of
Zululand, Herbarium.
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Isolation of essential oil: Fresh rhizomes (500 g) of
C. distans were subjected to hydrodistillation in a
Clevenger-type apparatus for 4 h in accordance with
the British Pharmacopoeia specification [31]. The
distillate isolated was preserved in a sealed sample
tube and stored under refrigeration until analysis
[32,33].

Gas chromatography: GC analyses were carried out
on a Hewlett Packard Gas Chromatography HP 6820
equipped with a FID detector and HB-5 MS column
(60 m x 0.25 mm id), 0.25 pm film thickness and
split ratio of 1:25. The oven temperature was
programmed from 50°C (after 2 min) to 240°C at 5°C/
min and the final temperature was held for 10 min.
Injection and detector temperatures were 200°C and
240°C, respectively. Hydrogen was the carrier gas at
a flow rate of 1 mL/min. The diluted oil (0.5 pL) was
injected into the GC. Peaks were measured by
electronic integration. n-Alkanes were run under the
same conditions for retention indices determinations.

Gas chromatography - mass spectrometry: GC-MS
analyses of the oils were performed on a Hewlett
Packard Gas Chromatography HP 6890 interfaced
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with a Hewlett Packard 5973 mass spectrometer
system equipped with a HP 5-MS capillary column
(30 m x 0.25 mm id, film thickness 0.25 um). The
oven temperature was programmed from 70-240°C at
the rate of 5°C/min. The ion source was set at 240°C
and electron ionization at 70 eV. Helium was used as
the carrier gas at a flow rate of 1 mL/min. The
scanning range was from 35 to 425 amu. Diluted oil
in n-hexane (1.0 pL) was injected into the GC/MS

Identification of components: Identification of the
oil components was carried out by comparison of
their relative retention times with those of authentic
samples, by comparison of their relative retention
indices and mass spectra with the Wiley library mass
spectra database of the GC/MS system, and published
data [34-36].
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