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The essential oils of stems and leaves of Diplolophium africanum (Apiaceae, Umbelliferae) were
analyzed by gas chromatographic-spectroscopic methods(GC/FID and GC/MS) to identify those compound&
responsible for the use in local folk medicine as well as for the interesting odor of these oils. More than
thirty constituents could be identified. Beta-phellandrene is the main compound of both essential oil
samples. Further mono- and sesquiterpenes (e.g. alpha- and beta-pinene, beta-myrcene, para-mentha-1,3,8-
triene and e.g. beta-caryophyllene) resp. hexane-derivatives are dominating in these essential oils. The
effects of these constituents for the use in folk medicinal applications as well as their olfactoric properties

are discussed.
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Introduction

The leaves of Diplolophium africanum
(syn. Cachrys abyssinica Hochst. Ex A.
Rich., Apiaceae, Umbelliferae; local na-
me in baya language: ndoung ndoung
resp. in boum language: dougma) are
used in the folk medicine of Cameroon
(1) as medicament against broncho-pneu-
monia (decoction) as well as externally as
analgesic and rubefaciant for rheumatism
or pain (juice). The insecticidal activity of
this Diplolophium species is also descri-
bed (2). Only two authors analyzed the
compounds of D. africanum with the aim
to find cons-tituents responsible for these
insectividal effects(2) resp. for the inhibi-
tion of the growth of the rootlets of wheat
(1,3). Some more papers (4-7) report on
compounds of the much better known
species Diplolophium buchananii. No in-
formations were given until now on the
volatiles, which probably have effects on
humans by the above mentioned folk
medicinal applications. Also no data are
available on fragrance compounds of the
essential oils of Diplolophium africanum
responsible for the interesting odor of this
plant material with a possible use in fine-
perfumery resp. food flavouring.

Materials

Diplolophium africanum (Apiaceae) is an
annual bushy herb growing in the savanah pla-
teau of Adamaoua, Cameroon(8). The plant heig-
ht ranges from 0.8 to 2.0 m. The leaves are li-
near and the fruits hairy(8,9). Fresh stems and le-
aves of Diplolophium africanum were collected
in Ngaoundere (Cameroon) and the plant parts
identified by Mr. Onana Jean Michel (Institute of
Agronomic Research Yaounde) and a voucher
specimen deposited at the National Herbarium of
Yaounde (Cameroon)(Ref. 7044/SRFCAM). The
essential oils were obtained by steam distillation
of 1300 g fresh stems resp. 1920 g fresh leaves
with a yield of 0.2% stem and 0.4% leaf oil.

After moistening a commercial odor strip
(Dragoco Co. Austria) with some drops of each
essential oil, the odor was evaluated by professi-
onal perfumers.

Medhods

Gas chromatography with Flame Ionization
Detection (GC/FID)

The GC/FID analyses were carried out using a
GC-14A with FID and the integrator C-R6A-
Chromatopac (Shimadzu Co., Japan) resp. GC-
3700 with FID (Varian Co., Germany) and the
integrator C-R1B-Chromatopac (Shimadzu Co.,
Japan); carrier gas: hydrogen; injector-tempera-
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ture: 250°C; detector-temperature: 320°C; tem-
perature-program: 40°C/5 min. to 280°C/5 min.
with a heating-rate of 6°C/min.; columns: 30 m
x 0.32 mm bonded FSOT-RLS-200 fused silica
(film thickness: 0.25 micron, Biorad Co., 3 m x
Germany) and 30 m x 0.32 mm bonded Stabil-
wax (film thickness: 0.50 micron, Restek Co.,
USA); quantification by %-peak area calculations
and compound identification partly by retention
time correlations according to references(10,11).

Gas chromatography with Mass spectrometry
(GC/MS)

For GC/MS measurements a GC-17A with a
QP5000 (Shimadzu Co., Japan) and the data sys-
tem Compag-ProLinea (USA, class5k soft-ware);
a GC-HP5890 with a HP5970-MSD (Hewlett-
Packard Co., USA) and the PC-Pentium (Bohm
Co., Austria, ChemStation software) resp. a
GCQ (Finnigan - Spektronex Co., Germany-
USA) with the Gateway-2000-PS75 data system
(Siemens-Nixdorf Co., Germany, GCQ software)
were used; carrier gas: helium; injector-tempera-
ture: 250°C; interface-heating: 300°C; ion source
-heating: 200°C; El-mode; 70 €V; scan-range:
41-450 amu; other parameters see GC/FID part;
mass spectra correlations with Wiley-, NBS-,
NIST- and own library spectra.

Results and Discussion

The essential oils of Diplolophium
africanum were olfactorically evaluated
and their odor was described as spicy
(direction of pepper, coriander and nut-
meg), green-clear and pleasant-fresh for
the essential oil of the stems and also
spicy resp. green-clear for the essential
oil of the leaves.

In accordance to these olfactoric re-
sults it was found that the investigated es-
sential oil samples of D. africanum are of
high interest for fine-perfumery (as po-
ssible pleasant, spicy top-note) as well as
for food (as flavouring agent) applica-
tions. Considering this and the know-
ledge of the local folk medicinal use of
the Diplolophium species, the essen-tial
oils of stems and leaves were investigated

186

by means of gas chromatographic-spec-
troscopic systems.

More than thirty constituents could be
identified in the essential oil samples (see
Table 1).

As the main compound of both
analyzed essential oils beta-pheellandrene
was found. Besides this component,
further monoterpene hydrocarbons were
identified in the essential oil of the stems,
like alpha-pinene (9.5%), beta-myrcene
(6.8%) and beta-pinene (3.1%) resp. in
the essential oil of the leaves, like alpha-
pinene(8.9%), beta-pinene (5.2%) and
para-mentha-1,3,8-triene (2.7%), in hig-
her concentrations (higher than 2%, cal-
culated as %-peak area of GC/FID
analyses).

In accordance with the published data
(12-14) the analytical data can be corre-
lated to the olfactoric data very well. The
monoterpene hydrocarbons alpha-pinene,
camphene and beta-pinene resp. the mo-
notrepene alcohols linalool, borneol, alp-
ha-terpineol and terpinen-4-ol were men-
tioned as main compounds in the essential
oil of nutmeg therefore take part on the
odor in this direction(12). Linalool (his-
toric name “coriandrol”), borneol, pine-
nes, phellandrenes and gamma-terpinene
are important constitutents of coriander
oil (13) and they are essential for this
odor note. Again monoterpene hydrocar-
bons as well as the sesquiterpene caryo-
phyllene have odor notes is the direction
of pepper (14) and can be correlated to
the spicy-peppery odor impression.

The green odor note is the product of
hexane-derivatives (especially 1-hexen-3-
ol), while camphene, 1,8-cineole, fenchol
and piperitone are monoterpenes with
clear-fresh odor. As a result of this part
of investigation it can be concluded that
the essential oils of stems and leaves of
Diplolophium africanum from Camero-
on are dominated by especially monoter-
penes with odor impressions responsible
for the characteristic odor of this natural
product. The analytical and olfactoric data
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Table 1. Volatiles of the essential oils of stems [1] and leaves [2] of Diplolophium africunum from

Cameroon
Compound* [17* (2]
borneol 0.2 0.3
bronyl acetate - 0.1
camphene 0.1 0.4
3-carene 0.1 -
beta-caryophyllene 1.1 1.0
beta-caryophyllene oxide 0.1 0.3
1,8-cineole 0.7 0.2
para-cymene 0.3 0.6
para-cymenene - 0.2
elemol - 0.1
alpha-eudesmol - 0.1
beta-eudesmol - 0.1
fenchol 0.1 0.2
germacrene-D 0.2 0.3
hexanol 0.3 0.6
1-hexen-3-ol 0.1 0.8
limonene 0.6 0.4
linalool 1.2 1.6
para-mentha-1,3,8-triene 0.5 2.7
beta-myrcene 6.8 0.2
cis-beta-ocimene 0.1 0.2
trans-beta-ocimene 0.2 0.5
alpha-phellandrene 0.4 0.7
beta-phellandrene 72.8 71.9
alpha-pinene 9.5 8.9
beta-pinene 3.1 5.2
piperitone 0.2 0.4
sabinene 0.1 0.4
gamma-terpinene 0.4 0.2
terpinen-4-ol 0.1 0.1
alpha-terpineol 0.1 0.2
alpha-thujene 0.1 0.3
alpha-thujone - 0.2
verbenone - 0.2
others 0.5 0.4
+in alphabetical order
#concentrations in %-peak area of GC/FID analysis

render these essential oils interesting for
fine-perfumery and food-flavoring appli-
cations with spicy topnotes.

Although the insecticidal activity of the
essential oil of leaves of D. africanum
from Togo was certificated by biological

testings (2) no information on single
components responsible for these effects
was given (only the non-volatile com-
pound scoparone (3) was identified). In
accordance with published data (15-17)
the following compounds with insectici-

187



Acta Pharmaceutica Turcica
XXXX (4) 185-188 (1998)

dal activity were identified in the essential
oils of stems and leaves of Diplolophium
africanum: camphene, 3-carene, 1,8-cine-
ole, alpha-eudesmol, beta-eudesmol, li-
monene, beta - myrcene, terpinen - 4 - ol,
cis - beta - ocimene, alpha - phellandrene,
alpha-pinene and beta-pinene. The above
mentioned single compounds show only
weak insecticidal activity, but the com-
bination of them may be responsible for
the described use as an insecticide else-
where(2).

For the folk medicinal application of
D. africanum on broncho-pneumonia the
expectorating effects of camphene, fench-
ol, pinene- and terpinene- derivatives,
identified in the essential stem and leaf
oils seems to play an important role (16).

The externally use of Diplolophium
africanum as analgesic and rubefaciant
for rheumatism and for pains can be
correlated to spasmolytic effects of 1,8-
cineole (18) and the better blood circula-
tion by embrocation of camphene resp.
pinene derivatives.

In conclusion we can report that espe-
cially monoterpenes are responsible for
the pleasant odor as well as mainly for the
folk medicinal use of Diplolophium afri-
canum from Cameroon.
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