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Abstract

The essential oil from fresh leaves of Croton ovalifolius Vahl was obtained by hydrodistillation and analysed 
by GC/MS. Constituents were identified by their mass spectra and Kovats’ indexes. Forty five compounds, 
which represent 88.24% of the total constituents of the oil, were identified of the oil obtained in a yield of 
0.14% (w/m). The most abundant constituents were β-caryophyllene (19.49 %), germacrene D (17.62 %), β-
myrcene (11.71%), germacrene B (11.68%) and α-pinene (6.33%).
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Introduction

Within families of plants that have long had an 
important role in traditional medicine in Africa, Asia 
and South America is the Euphorbiaceae, which is 
well known around the world as toxic as well as 
medicinal, it also presents a wide range of effects. 
The genus Croton, belonging to this family, consists 
of herbs, shrubs, vines and trees, it comprises about 
1300 species widespread in warm regions of the 
planet, especially in South America and Africa; it is 
the largest genus of Crotonoideae subfamily. In 
Venezuela there are 80 species [1]. Several genus 
species are aromatic, indicating volatile consti-
tuents’ presence.

One of the Croton species found in Venezuela is C. 
ovalifolius, a small aromatic shrub known as “amor-
gosito” or “matejea” [2], a native of the West 
Indies, southern Mexico, and northern Venezuela 
and Colombia. In Venezuela, the C. ovalifolius is 
found Lara, Falcón, Mérida and around Caracas [3], 
being widely used in traditional medicine, the leaves 
and roots are used in tea to treat respiratory pro-
blems as well as are used by producers of goats 
when the animals have retained placenta. To date 
studies of this species are few, there are no repor-
ted phytochemical or pharmacological studies. The 
composition of the essential oil has been reported 
for the species collected in the town of Chiguará, in 
Mérida - Venezuela [4].

This paper presents a study of essential oil 
chemical composition extracted from leaves of C. 
ovalifolius from Paraguaná, Falcón state.

Materials and methods

Plant material

Leaves of plants were recollected when C. ovalifo-
lius bloomed in Charaima town, located at east of 
the Paraguana Peninsula, during mid November 
2011. Taxonomic identification information and 
voucher specimen (voucher CR-07) is sheltered in 
MERF Herbarium (Faculty of Pharmacy, University 
of the Andes).

Essential oil Obtaining

1300 g of freshly harvested leaves from under 
study plant was minced with 4 litters of water using 
a mechanical mixer and subjected to a ball hydrodi-
stillation of 12 litters for three hours. Oil was collec-
ted in a Clevenger trap, and then it was drying over 
anhydrous sodium sulphate which was stored under 
refrigeration for further analysis.

Oil Analysis

The essential oil chemical composition was 
analysed by gas chromatography-mass spectrome-
try (GC-MS). The equipment used was a HP6890 
chromatograph coupled to a HP 5973 mass detector 
equipped with an automatic injector and a HP-ALS 
silica capillary column HP-5MS of phenyl (5%)-methyl 
(95%)-polysiloxane of 30 m long with an internal 
diameter of 0.25 mm and a film thickness of 0.25 
µm. The ionization energy of 70 eV was used. The 
oven temperature was programmed as follows: 
initial temperature 60 °C, final temperature 260 °C, 
and heating rate of 4 °C/minute. The total analysis 
time was 50 minutes. The injector temperature was 
200 °C. Helium was used as carrier gas at a rate of 
0.8 mL/min, at constant volume. 1.0 µL was injected 
from a 2% solution of oil dissolved in diethyl ether. 
We applied a cast of 100:1.

Quantification of essential oil components 
studied was established based on the relative areas 
of each peak, according the chromatographic 
criterion. Components identification was done by 
computed mass spectra comparison with Wiley 
library (6th Ed.). Components identification was 
confirmed by Kovats’s indexes, which are interpre-
ted by comparing the calculated retention values 
with the values published in literature [5,6].

Results

The yield of essential oil obtained from the fresh 
leaves of C. ovalifolius from Paraguaná was 0.14% 
(v/m). The chemical constituents identified of the oil 
obtained are shown in Table 1. In total it was identi-
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fied 88.24% of constituents (45 of 51) what repre-
sents 96.88% of essential oil mass. Sesquiterpenes 
accounted for 58.82% of the oil extracted from 
leaves, while monoterpenes accounted for 23.53%. 
The main components of essential oil are: β-
caryophyllene (19.49%), germacrene D (17.62%), β-
myrcene (11.71%), germacrene B (11.68%) and α-
pinene (6.33%).

see Table 1.

Discussion

The oil composition studied, significantly differs 
from the oil of the same species collected in 
Chiguará, Mérida [4], since in this 28 components 
accounted for 90% of oil and are absent some of the 
major components of the oil collected in Paraguaná 
as germacrene-D, α-pinene and β-myrcene. These 
results indicate that C. ovalifolius from Paraguaná 
requires biosynthesize a higher proportion of 
volatile secondary metabolites compared with the 
species from Chiguará, Mérida, what suggests that 
the plant from Paraguaná is subject to an increased 
environmental stress and needs this type of com-
pounds as a defence mechanism against potential 
predators or other ecological functions [7,8]. Also, 
the results of the analysis of essential oils leaves 
which contains a greater number of Croton spp. 
reported in the literature show significant qualita-
tive and quantitative differences in oils composi-
tion, however the β-caryophyllene, germacrene D 
and á-pinene, often appear as main constituents of 
the essential oil of Croton several species (see table 
2).

Note that some of the major substances constitu-
ting the oil studied exhibit important biological 
activities, such as β-caryophyllene with spasmolytic 
[9] activity, local anesthetic [10] and antiinflamma-
tory [11] and β-myrcene, which is an analgesic 
substance [12,13] with antioxidant activity [14], 
therefore C. ovalifolius essential oil could present 
similar biological activities.

see Table 2.
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Table 1. Relative abundance of the compounds present in the essential oil of C. ovalifolius from Paraguaná.
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Table 2. Main compounds of essential oils of leaves of Croton spp. in previous research.


