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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% (*[.,). The most abundant constituents were B-caryophyllene (19.49 %), germacrene D (17.62 %), 6-
myrcene (11.71%), germacrene B (11.68%) and a-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, Falcén, 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 Chiguarg, in
Mérida - Venezuela [4].

This paper presents a study of essential oil
chemical composition extracted from leaves of C.
ovalifolius from Paraguand, Falcdn 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
um. 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 pL 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 Paraguand was 0.14%
("/.»)- 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: 8-
caryophyllene (19.49%), germacrene D (17.62%), 6-
myrcene (11.71%), germacrene B (11.68%) and a-
pinene (6.33%).

see Table 1.

Discussion

The oil composition studied, significantly differs
from the oil of the same species collected in
Chiguara, 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 Paraguana
as germacrene-D, a-pinene and 6-myrcene. These
results indicate that C. ovalifolius from Paraguand
requires biosynthesize a higher proportion of
volatile secondary metabolites compared with the
species from Chiguard, Mérida, what suggests that
the plant from Paraguana 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 B8-caryophyllene, germacrene D
and d-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 B-caryophyllene with spasmolytic
[9] activity, local anesthetic [10] and antiinflamma-
tory [11] and 8-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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Compound RT % KT cal
3-hexen-1-ol 3675 0,7 24827
a-pinene 5,080 6,33 93330
camphens 341 054 93050
fS-pinene 6039 125 97768
S-myrcene 6,030 1171 97768
2-methylbutyl-2-methylpropionate 6,942 0.1 101392
p-Cymens 7212 0,13 102475
limonene 7326 091 102921
frans-f-ocimens 7,824 0,12 1047288
p-terpinene 8,153 0,19 1053958
linalool 0331 0,77 109745
2-methylbutyl 2-methylbutancate. 9449 042 110120
bomeol 11412 068 116711
myrterol 12396 009 119373
Endobomil acetate 15253 0,12 126740
a-cubebene 17,288 009 135418
@-copaens 18,132 141 137797
S-bourbonene 18415 088 138570
fB-cubebene 18,58 056 1390,16
fS-elemene 12647 404 139193
f-caryvophyllene 1838 1940 142102
p-elemene 19000 042 143318
irans-o-Bergamoteme 19972 033 143330
g-patchoulene 20,39 0,13 1440733
a-hurmulene 20,563 523 145490
alloaromadendrene 20,758 0,72 1461725
p-muurolene 21,281 072 147797
germmacrene D 2145 1762 148354
fB-zelinene 21.5 099 148685
Bicliclogenmacrene 21,851 246 149574
a-muurolens 21905 023 140296
genmacrene A 22125 252 1530491
p-cadinene 22357 058 151328
a-cadinens 22628 081 152294
selina-3,7{11)-diene 23,172 020 1534199
elermol 23404 017 154008
genmacrene B 23687 1168 133962
germacrene D-4-ol 24156 052 157535
spathulencl 24215 017 157730
caryophyllene oxide 245370 121 158272
1, 2-epoxy-lurmmilene 25,118 0.1 1607.89
T-cadinoel 25002 066 164033
&-cadinol 6.1 0,13 164586
a-cadinol 26376 049 163423
Juniper camphor 27.52 0,12 169450
monoterpene Hydrocarbons (%4) 1569 2353
Oxygenated monoterpenes (%4) 754
Sesquiterpene Hydrocarbons (%) 43,14 58,82
Oxygenated sesquiterpenes (%0) 15,69

Others (%) 5,58

Total Identified %) §8.24 45

Table 1. Relative abundance of the compounds present in the essential oil of C ovalifolius from Paraguana.
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Species Main Compounds % Ref. Species Main Compounds %  Ref.
C. adenocalyx a-pipene 32.62 15 C. heterocalix germacrene-D 12.5 22

bicvclogermacrene 1396 bicvclogermacrene 112
fS-carvophyllene 1023 d-elemene 92
germacrene-D 10.14 S-elemene g2
C. bogotanus limonene 552 16 C. jimenezil methyleugenol 285 23
safrole 113 germacrene-1) 156
B-carvophyllene 2.
C. cajucara linalool 17
{E)-nerolidol 2. C. lanjoinwvensis a-pinene 266 24
[3- carvophvllene a-phellandrene 85
C. campestris caryvophyllene oxide 299 18 C. palanostigma linalool 254 25
humulene oxide I1 80 B-carvophyllene 210
metillengenol 17.2
C. flavens viridiflorene 12.22 19 [-elemeno 6.0
germacrene 527
(E)-y-bisabolene 5.25 C. sacaquinha B-elemene 26
germacrene D
C. gossypiifolius o-cedrene oxide 126 20 linalool 3.
spathulenol 163 B-carvophyllene 57
valencene 58
geranyl-pentanoate 533 C. sonderianus [S-phelandreno 204 27
bicvclogermacrene 291 -
C. grewiaides (E)-anethole 655 21 /3 -elemene 17.8
methvleugenol 106
{(Z)-anethole 4.6 C. zambesicus carvophyllene oxide 193 28
(E)-methvl isoeugenol 4.7 - carvophvllene 10.8
a-copaene 6.3

Table 2. Main compounds of essential oils of leaves of Croton spp. in previous research.
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