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The essential oil from the resin of cones of Abies cilicica (Ant. Et Kotschy.) subsp. cilicia Carr. (Abieta-
ceae) grown in Turkey was obtained by the hydro-distillation method and its chemical composition was
analyzed by GC and GC-MS. The results showed that the essential oil contained about 92.78% mono-
terpenes, 2.7% oxygenated monoterpenes and 1.78% sesquiterpenes. Major components of the oil are
as follows; a-pinene (68.19%), B-pinene (11.91%) and myrcene (8.62%).

Key words: Essential oil, Abies cilicica, Turkey, cone, resin, chemical, composition.

INTRODUCTION

Interest in the synergistic and balancing purpose of the
plant's ingredients, which were previously considered in-
active is growing. The growth of alternative medicines,
now estimated at over $10 billion per year, is at least
some evidence of their value (Janssen et al., 1987). The
art of aromatherapy or the therapeutic use of essential
oils, is among the fastest growing segments of the emer-
ging alternative health care industry (Pattnaik et al., 1997;
Digrak et al., 1999; Dang et al., 2001). Essential oils can
be used in a wide variety of ways for many different pur-
poses from athlete's foot to enlightenment and almost
every points between (Tylor, 1994; Kusmenoglu et al.,
1995; Bagcl et al., 1999; Grassmann et al., 2000; Satil et
al., 2003).

Cilician fir (A. cilicica (Ant. & Kotschy) subsp. Cilicica) is
a member of the Pinaceae (Abietaceae) family. The ge-
nus Abies contains 10 species (Davis, 1967) and divisible
into two subspecies: subsp. cilicica (buds not resinous;
young shoots hairy) and subsp. isaurica (buds reinous;
young shoots glabrous). A. cilicia subsp. cilicica is native
to mediterranean region of Turkey (Davis, 1967). The hei-
ght of trees of A. cilicica (Ant. and Kotschy) subsp. cilicica
is up to 30 m. The bark of its young shoots is greyish-
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brown and hairy or globrous. It leaves are linear-oblong
and emarginate, not clearly 2-ranked. Its buds are not re-
sinous except for its female cones. The cone is subses-
sile, cylindrical and somewhat tapered above, up to 15
cm or more. The bracts are hidden within the scales. It
can grow on slopes and lands with an altitude of 1200 -
2000 m and often as a dominant tree (Davis, 1967).

In fall, the cones of A. cilicica started to disintegrate
and these cones together with their scales poured out
Abies trees on ground. People collect the solidified resin
on the scales of the cones. The resin has traditionally
been used as antiseptic, anti-inflammatory, antipyretic,
antibacterial and antiviral medicines and as chewing gum
against some stomach disease (e.g., ulcer), lip-dryness
and asthma, and for curing the wound in the form of oint-
ment and plaster (Baytop, 1999). Some recent studies
showed that essential oils of the root, stems (Kizil et al.,
2002) and leaves (Bagcl and Digrak, 1994; Bagci and
Digrak, 1996) of nine Abies species had antibacterial and
antifungal activities. On the other hand, in some region of
Turkey, the resin of A. cilicica subsp. cilicica has been
using as a stabilizator in food industry.

On the other hand, Bagci et al. (1999) studied chemical
composition of the essential oil composition of two sub-
species of A. cilicica (Ant. et Kotschy) Carr. from Turkey.
Hafizoglu and Reunanen (1994) also studied the com-
position of oleoresins from bark and cones of A. nord-
manniana and Picea orientalis.



Table 1. Chemical composition of Abies cilicica subsp. cilicica.
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Component RT RF %

1 Monoterpene C10.H16 b 5,280 921 0.52
2 Tricyclene 5.383 924 0.04
3 o Thujene 5.533 928 0.03
4 a-Pinene 5.833 937 68.19
5 Camphene 6.317 950 0.53
6 Thuja-2,4(10)-diene 6.517 955 0.12
7 Sabinene 7.317 974 0.14
8 S-Pinene 7.450 977 11.91
9 Monoterpene C10.H18 ° 7.967 988 0.04
10 Myrcene 8.133 991 8.62
11 | A°Carene 8.967 1.009 1.27
12 o Terpinene 9.283 1.016 0.01
13 p-1-Menthene+m-Cymene 9.550 1.021 0.02
14 p-Cymene 9.667 1.024 0.08
15 Limonene 9.900 1.028 1.88
16 1,8-Cineole 10.000 1.030 0.08
17 (2)-B-Ocimene 10.517 1.041 0.01
18 (E)- B-Ocimene 11,064 1050 0.01
19 y-Terpinene 11.550 1.059 0.02
20 Terpinolene+ p-Cymenene 13.233 1.086 0.15
21 a-Pinene oxide 13.670 1.093 0.01
22 Linalool 14.033 1.098 0.40
23 Perillene 14.067 1.099 0.01
24 2,2,6-Trimethyl-3-oxo-6-vinyl tetrahydropyrane 14.333 1.103 0.12
25 oa-Campholenal 15.417 1.123 0.12
26 (E)-Pinocarveol 16.150 1.135 0.25
27 (2)-Verbenol+Camphor 16.383 1.139 0.12
28 (E)-Verbenol 16.600 1.143 0.40
29 Mentadien-8-ol isomer 16.833 1.146 0.04
30 (E)-Pinocamphone 17.467 1.156 0.04
31 Pinocarvone 17.600 1.158 0.04
32 Borneol 17.883 1.162 0.05
33 p-Mentha-1,5-dien-8-ol 18.083 1.165 0.02
34 (£)-Pinocamphone 18.333 1.169 0.02
35 Terpinen-4-ol 18.700 1.174 0.03
36 p-Cymen-8-ol 19.233 1.182 0.02
37 o Terpineol 19.600 1.187 0.02
38 Myrtenal 19.750 1.189 0.14
39 Myrtenol 19.950 1.192 0.11
40 Verbenone 20.583 1.200 0.14
41 (E)-Carveol 21.483 1.216 0.01
42 Cumin aldehyde, isomer ° 21.550 1.217 0.02
43 Nerol 22.250 1.228 0.16
44 Carvone 22.983 1.240 0.02
45 Bornyl acetate 25.883 1.282 0.03
46 &Elemene 29.317 1.335 0.08
47 a-Cubebene 30.083 1.347 0.07
48 orYlangene 31.400 1.367 0,01
49 a-Copaene 31.683 1.371 0.04
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Table 1. Contd.

50 SBourbonene

51 [Cubebene

52 FElemene

53 Tetradecan

54 SCaryophyllene

55 Cedrene isomer ?

56 SGurjunene ?

57 (E)-a-Bergamotene
58 | Sesquiterpene C15.H24 '
59 o-Humulene

60 Muurola-4(14),5-diene
61 »Muurolene

62 Germacrene D

63 S-Selinene

64 5-Selinene ?

65 o-Selinene

66 o~-Muurolene

67 »#Cadinene

68 J-Cadinene

69 o~Cadinene

70 Sesquiterpene C15.H24°
71 a-Cadinol

72 Abieta-8,11,13-triene
73 Abieta-7,13-diene

32.200 | 1.379 0.42
32.483 | 1.383 0.01
32.800 | 1.387 0.09
33.717 | 1.400 0.02
34317 | 1.411 0.16
34.350 1.411 h

34.983 | 1.422 0.06
35.633 | 1.433 0.02
36.017 | 1.439 0.17
36.467 | 1.446 0.04
37.267 | 1.459 0.04
38.033 | 1.471 0.04
38.233 | 1.474 0.30
38.483 | 1.478 0.05
38.933 | 1.485 0.04
39.067 | 1.487 0.05
39.550 | 1.494 0.04
40.283 | 1.506 0.07
40.967 | 1.518 0.12
41.733 | 1.531 0.01
42,317 1542 1.01
48,560 1657 0.02
68.883 | 2.040 0.02
70.033 | 2.064 0.04

# |dentification was based on comparison of mass spectra and retention Indices (RI)
on a SE54 column with authentic reference compounds or data described by

Adams.

®m/e 93,41,67,69,77,108,121 (similar to bornylene)
m/e 69,41,95,123,138 (a dimethyloctadien isomer)

9m/e 59,79,91,94,43

®m/e 105,77,133,91,148

"m/e 105,91,119,161,133,204

9 m/e 93,41,79,80,119,121,67,109,204

"m/e 91,105,161,120,133 not separated from B-Caryophyllene

? means tentative identification.

However, to our knowledge no studies were found on
the essential oils from the gum of cones of A. cilicica
subsp. cilicica. Therefore, the aim of this study was to
investi-gate the chemical composition of the essential oil
from the resin of A. cilicica subsp. cilicica growing in
Turkey.

MATERIALS AND METHODS
Plant and chemicals

In this study, resin from the cones (female) of cilician fir [Abies cilici-
ca (Ant. and Kotschy.) Carr. subsp. cilicia (Abietaceae)] was collec-
ted on October 27, 2002 from a Turkish state forest established in
Baskonus district, South-east mediterranean part of Turkey, having
an altitude of 1.100 m. Voucher specimens were deposited in the
Herbarium of Faculty of Forestry, Kahramanmaras Sutcu Imam Uni-
versity.

Preparation of essential oil

The essential oil of the gum (50 g) of Cilician fir was obtained by
hydro-distillation method by using a Clevenger-type apparatus for 3
h. The white-colored essential oil was dried over anhydrous sodium
sulphate (Na2S0O.) and stored at -18°C.

Chemical analysis

Identification of the essential oil (11.5 mg) diluted in diethyl ether
(Et20) (1 ml) was analyzed on a Finnigan-MAT 8200 mass spec-
trometer coupled with a Hewlett-Packard GC-5890I1 series GC by
using A SE-54 fused silica capillary column (30 m x 0.25 mm i.d.;
0.25 pm film thickness). Helium (He), having a flow rate of 1.15
ml/min, was used as carrier gas. The GC oven temperature was
kept at 60°C for 5 min and programmed to 260°C at a rate of 2°C
/min and then kept at 260°C. The injector temperature was 250°C.
The amount of injection was 1 pl. The carrier gas was delivered at a
constant pressure of 5 kg/cm?. MS spectra were taken at El ion
source of 70 eV. Split ratio was 1:5.



Retention indices for all the components were determined accor-
ding to Van Den Dool method (Dool and Kratz, 1963) using n-alka-
nes as standard. Identification of the components was based on
comparison of their mass spectra with those of internal (computer)
library, NIST libraries and those described by Adams (Adams,
1995).

Quantification of the essential oil was conducted by gas chroma-
tography with flame ionization detector (GC-FID) on a Hewlett-Pac-
kard GC-5890Il series GC. 1 Ll oil was injected into the same co-
lumn under the same GC conditions as described for GC-MS study.
However, split ratio was 1:14.

Determination of refractive Index

The refractive index (nD) of the essential oil was measured at 20°C
by means of Abbe refraktometer A3 und A1 (A.Krus GmbH).

RESULTS AND DISCUSSION

The yield, density (d) and refractive index (nD) of the oil
were determined as 3.47%, 0.88 g/cm3 and 1.467 - 1.472,
respectively, by conventional methods.

Table 1 represents the chemical composition of the es-
sential oil of the resin from the cones of A. cilicica subsp.
cilicica. As is shown in this table, 79 compounds, repre-
senting 97.32% of the essential oil of the resin from the
cones of A. cilicica subsp. cilicica, were determined. The
results showed that the essential oil contains 92.78%
monoterpenes, 2.0% oxygenated monoterpenes and
1.78% sesquiterpene.

Specifically, a-pinene (68.19%), B-pinene (11.91%) and
myrcene (8.62%) are the major components of the oil
(Table 1). Hafizoglu and Reunanen (1994) reported that
the composition of oleoresins from bark and cones of A.
nordmanniana was of following dominant constituents
such as of a-pinene (21.9 and 17.2%) and abietic acid of
resin acids (11.4 and 19.8%). They also found that bark
and cones from Picea orientalis comprised, mainly, of
abietic acid of resin acids (29.1 and 40.1%), A*-carene
(14.1%) and B-pinene (7.3%) (Hafizoglu and Reunanen,
1994).

Furthermore, it was reported that the oil from the young
shoots of A. cilicica subsp. cilicica grown in the southern
part of Turkey contained A’-carene (14.2%), caryophyl-
lene oxide (8.6%) and B-caryophyllene (7.8%) as the
major constituents. Moreover, the main components of oil
from the young shoots of A. cilicica subsp. Isaurica were
determined to be B-pinene (29%), a-pinene (10%), ere-
mophilene (9.3%) and B-caryophyllene (8.8%) (Bagc et
al., 1999).

The other minor components are aslo shown in the
same table. It is important to notify that myrcene content
in the oil is higher than that of other essential oil from the
rosin of genus Pinus (Zinkel, 1989). However, it is found
that the main chemical constituents of the essential oil
from the cones of A. cilicica subsp. cilicica are similar to
that of the rosin from genus Pinus in view of a-pinene
and B-pinene contents. It was also reported that a-pinene
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(67% of the total), B-pinene, limonene and [-phel-
landrene were dominant in the cone volatiles of Swiss
stone pine (Dormont et al., 1997).

ACKNOWLEDGMENTS

We would like to thank to Prof. Dr. Harun Parlar, Prof. Dr.
Siegfried Nitz, and Mr. Hubert Kollmannsberger, who are
the staffs of Chemical Technical Analysis and Food Tech-
nology Institute, Technical University of Munich, Ger-
many, for their kind help for GC-MS analysis and also to
extend my thanks to DFG (Deutsche Forschungsge-
meinschaft) and TUBITAK (The Scientific and Technical
research Council of Turkey) for financial support for the
project.

REFERENCES

Adams R (1995). Identification of Essential Oil Components by Gas
Chromatography/mass Spectroscopy, Allured Publishing Co., Carol
Stream, llliniois.

Bagci E, Baser KHC, Kurkcuoglu Babac MT, Celik S (1999). Study of
the essential oil composition of two subspecies of Abies cilicica (Ant.
et Kotschy) Carr. from Turkey, Flav. Frag. J. 14: 47-49.

Bagci E, Digrak M (1994). Antimicrobial activities of Abies
nordmanniana spp. nordmanniana ve A. nordmanniana equi-trojani.
Proceedings of XIl. National Biology Congress 6-8 July 1994, Edirne,
Turkey, pp. 227-231.

Bagci E, Digrak M (1996). Antimicrobial activity of essential oils of some
Abies (Fir) species from Turkey. Flav. Frag. J. 11: 251-256.

Baytop A (1999). Treatment with Medicinal Plants in Turkey. The 2™ Ed.
Nobel Publishing Houses, Istanbul, Turkey.

Dang MN, Takacsova M, Nguyen DV, Kristianova K (2001). Antioxidant
activity of essential oils from various spices. Nahrung, 45: 64-66.

Davis PH (1967). Flora of Turkey and The Esat Aegean Islands, Vol 9,
Edinburg University Press, Edinburg.

Digrak M, Alma MH, licim A (1999). Antibacterial and antifungal effects
of various commercial plant extracts. Pharm. Biol. 37: 216-220.

Dool VD, Kratz PDA (1963). Generalization of the retention index
system including linear temperature programmed gas-liquid partition
chromato-graphy. J. Chromatogr. 11: 463-471.

Dormont L, Roques A, Malosse C (1997). Efficiency of spraying
Mountain Pine cones with oleoresin of Swiss Stone Pine cones to
prevent insect attack. J. Chem. Ecol. 23: 2261-2274.

Grassmann J, Hippeli S, Dornisch K, Rohnert U, Beuscher N, Elstner F
(2000). Antioxidant properties of essential oils. Possible explanations
for their anti-inflammatory effects. Arzneimittelforschung, 50: 135-
139.

Hafizoglu H, Reunanen M (1994). Composition of oleoresins from bark
and cones of Abies nordmanniana and Picea orientalis.
Holzforschung, 48: 7-11.

Janssen AM, Scheffer JJ, Baerheim SA (1987). Antimicrobial activities
of essential oils. A 1976-1986 literature review on possible
applications. Pharm. Weekbl. Sci. 9: 193-197.

Kizil M, Kizil G, Yavuz M, Aytekin C (2002). Antimicrobial activity of
resins obtained from the roots and stems of Cedrus libani and Abies
cilicia. Appl. Biochem. Microbiol. 38: 144-146.

Pattnaik S, Subramanyam VR, Bapaji M, Kole CR (1997). Antibacterial
and antifungal activity of aromatic constituents of essential oils.
Microbios, 89: 39-46.

Satil F, Azcan N, Baser KHC (2003). Fatty acid composition of Pistachio
nuts in Turkey. Chem. Nat. Comp. 39: 322-324.

Tylor VE (1994). Herbs of Choice. Pharmaceutical Products Press,
Binghamton.

Zinkel D, Russell J (1989). Naval Stores: Production, Chemistry,
Utilization. Pine Chemicals Association, Atlanta GA.



