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Chemical Composition of Leaf Essential Oil of Clausena Anisata Growing in
North-Central Nigeria.
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Abstract: Hydrodistilled leaves of Clausena anisata yielded 0.55% (v/w) of essential oil. Analyses of the
oil by GC and GC/MS revealed that the oil was characterized by the abundance of phenylpropanoids, with
anethole (31.1%) as the most abundant compound. Other principal constituents of the oil were trans-β-
ocimene (20.0%), β-elemene (10.5%), estragole (6.9%), α-pinene (6.7%) and γ-cadinene (5.4%).
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INTRODUCTION

Clausena anisata (Wild) J.D.Hook ex Benth is a
tropical rutaceous shrub that grows well in Nigeria. It
is commonly known as Agbasa by the Yorubas[1]. 

Traditional uses of the plant as effective remedies
against; worm infections, respiratory ailments, heart
disorders, hypertension, malaria fever, rheumatism,
insanity, convulsion, and other inflammatory conditions
have been documented[2].

A number of pharmacological studies such as
antimicrobial[3], antidiabetics[4] antiparasitic and central
nervous depressant of the plant[5], confirmed its
therapeutic potentials in traditional medicine.

Phytochemical studies revealed the presence of
coumarins, limonoids, reducing sugar and alkaloids in
the plant[3,6,7]. Characterization of leaf essential oils of
Indian and Zimbabwe grown C. anisata showed that
the oils were of β-pinene and sabinene chemotypes [8,9].
Earlier work on the leaf essential oil of South west
grown C. anisata in Nigeria revealed that the oil was
of estragole chemotype [10]. 

It has been established that the composition pattern
of essential oils are affected by geographical and
climatic conditions[11]. It is on the basis of these factors
that we investigate the leaf essential oil of C. anisata
growing in North central Nigeria.

Experimental:
Plant Materials: The fresh leaves of Clausena anisata
was obtained in Ekanmeje, Kwara State, Nigeria. 

Identification was carried out at the herbarium of
the Forestry Research Institute of Nigeria (FRIN),
Ibadan where voucher specimens were deposited.

Oil Isolation: Pulverized leaves of Clausena anisata
was hydrodistilled for 3h in a Clevenger-type
apparatus, according to the British Pharmacopoeia
specification [12]. 

The resulting oil was collected, preserved in a
sealed sample tube and stored under refrigeration until
analysis.

Gas Chromatography: GC analysis was performed on
an orion micromat 412 double focusing gas
chromatography system fitted with two capillary
columns coated with CP-Sil 5 and CP-Sil 19 (fused
silica, 25m × 0.25mm, 0.15µm film thickness) and
flame ionization detector (FID). The volume injected
was 0.2µL and the split ratio was 1:30. Oven
temperature was programmed from 50 – 230 oC
respectively. Qualitative data were obtained by
electronic integration of FID area percents without the
use of correction factors.

Gas Chromatography/mass Spectrometry: A Hewlett
Packard (HP 5890A) GC interfaced with a VG
Analytical 70 – 250S double focusing mass
spectrometer was used. Helium was the carrier gas at
1.2ml/min. The MS operating conditions were:
ionization voltage 70ev, ion source temperature 230 oC.
The GC was fitted with a 25m × 0.25mm, fused silica
capillary column coated with CP-Sil 5. The film
thickness was 0.15µm. The GC operating conditions
were identical with those of GC analysis. The MS data
were acquired and processed by online desktop
computer equipped with disk memory. 

The percentage compositions of the oil were
computed in each case from GC peak areas. 
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The identification of the components was based on
the retention indices (determined relative to the
retention times of series of n-alkanes) and mass spectra
with those of authentic samples and with data from
Literature[13 – 15].

RESULTS AND DISCUSSION

Pulverized leaves of Clausena anisata afforded oil
in the yield of 0.55% (v/w). The yield compared
favourably with the yield from the South west grown
C. anisata in Nigeria[10].

Table 1 shows the retention indices, relative
percentages and the identities of the constituents of the
oil. A total of 30 compounds represnting 95.8% of the
oil were identified from their retention indices and
mass spectra.

Phenylpropanoids and hydrocarbon monoterpenes
constituted 39 and 33.3% of the oil. Percentage
composition of hydrocarbon and oxygenated
sesquiterpenes were 19.9 and 3.0% respectively. 0.3%
of oxygenated monterpene was detected in the oil.

Anethole (31.1%) and estragole (6.9%) were the
major phenylpropanoids in the oil. ρ-anisaldehyde
(1.3%) was detected in significant amount. The most
abundant hydrocarbon monoterpene in the oil was
trans-β-ocimene (20.0%). α-pinene (6.7%), limonene
(3.7%), were found in appreciable quantities.
Meanwhile, tricyclene was detected in minor amount.
Linalool (0.3%) was the only oxygenated monoterpene
in the oil.

Caryophyllene (10.5%) and γ-cadinene (5.4%) were
the major hydrocarbon sesquiterpenes in the oil. The
most abundant oxygenated sesquiterpene was
caryophyllene oxide (2.7%), while cis-nerolidol was
detected as minor constituent. However, there were
substantial numbers of mono- and sesquiterpenoids that
were detected in minor amounts. 

These include; isoaromadendrene (0.8%), γ-
cadinene (0.7%), β-pinene (0.6%), α-copaene (0.4%), β-
bourbonene (0.1%),  vir idif lorene (0.4%),
bicyclogermacrene (0.4%), α-fenchene (0.3%) and α-
zingeberine (0.2%).

There were both qualitative and quantitative
variations in composition pattern of the oil, and the oil
obtained from south-west grown C. anisata[10]. 

Qualitatively, both oils have similar composition
pattern with respect to  phenylpropanoids  as  both 
oils  have abundant of the compounds than mono- and
sesquiterpenoids. Quantitatively, the phenylpropanoids
were of graeter abundant in the oil obtained from
south-west grown C. anisata. On the other hand, mono-
and sesquiterpenoids that were uncharacteristically
small in the oil of south-west grown C. anisata, were
detected in significant prportion in this study. Anethole,
the most abundant phenylpropanoid in the oil, was not
found in the oil obtained from south-west grown C.
anisata. 

Meanwhile, estragole that predominate the oil of
south-west grown C. anisata was found in appreciable
quantity in our investigation. P-anisaldehyde was
detected in significant amount in both oils, although, it
is of greater abundance in the oil from south-west
grown C. anisata.

O t h e r  p h e n y l p r o p a n o i d s ;  P -me t h o x y
cinnamaldehyde (Z), P-methoxy cinnamaldehyde (E)
and P-methoxy cinnamylalcohol that characterised the
leaf oil of south-west grown C. anisata were not
dectected in our investigation. Prominent terpenoids;
trans-β-ocimene , α-pinene, limonene, β-elemene and γ-
cadinen in the oil were not detected in the oil obtained
from south-west grown C. anisata.

Variations in composition patterns of the oils from 
the two geographical locations suggest the existence of 
differe nt chemotypes of leaf essential oil of C. anisata
 in  Nigeria.

Table 1: Chemical Composition (%) of Leaf Essential Oil of Clausena Anisata 
S/N Compounda RIb Percentage composition Mass spectra data
1 methylcyclothexane 716 0.1 204,161,121,107,93
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
2 hex-2-enol 854 0.2 82,69,67,55,41,
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
3 Tricyclene 919 1.2 136,121,105,93,77
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
4 α-fenchene 931 0.3 136,121,107,93,79
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
5 α-pinene 939 6.7 121,105,93,91,77
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
6 β-pinene 973 0.6 136,121,93,69,41
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
7 α-Phellandrene 1007 0.1 136,105,93,77,41
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
8 Limonene 1026 3.9 136,121,93,79,68
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
9 β-Phellandrene 1031 0.1 136,105,93,77,41
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Table 1: Continue.
10 Trans-β-ocimene 1050 20.0 136.121,91,79,41
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
11 γ-terpinene 1057 0.2 136,105,93,77,41
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
12 Terpenolene 1086 0.2 136,121,93,79,41
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
13 Linalool 1097 0.3 121,93,71,67,43
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
14 Estragole 1195 6.9 148,117,105,91,77
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
15 Anisaldehyde 1249 1.0 135,107,92,77,63
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
16 Anethole 1255 31.1 148,117,105,77,51
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
17 α-cubebene 1349 0.2 204,161,119,105,91,
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
18 α-copaene 1376 0.4 204,161,119,105,91
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
19 β-bourbonene 1383 0.1 161,123,105,81,41
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
20 β-cubebene 1390 0.4 204,161,119,105,91
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
21 β-elemene 1391 0.2 109,175,105,93,67
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
22 Caryophyllene 1418 10.5 133,105,91,79,41
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
23 Isoaromodendrene 1439 0.8 161,106,93,79,69
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
24 Valencene 1491 0.2 204,161,119,105,93
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
25 Viridiflorene 1493 0.4 189,161,119,105,41
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
26 Bicyclogermacrene 1494 0.4 204,161,119,93,41
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
27 α-zingeberine 1495 0.2 204,161,119,93,41
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
28 γ-cadinene 1513 5.4 204,161,133,119,105
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
29 δ-cadinene 1523 0.7 204,161,119,105,41
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
30 Cis-nerolidol 1533 0.3  161,107,93,69,41
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
31 Caryophyllene oxide 1580 2.7 121,107,91,79,41
TOTAL 95.8
aCompounds are listed in order of elution from Silica capillary column coated in CP-Sil 5; bretention indices on fused silica capillary column
coated with CP-Sil 5 tr = trace (<0.1%).
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