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Abstract

Essential oil composition of Centaurea kilaea flowers, stems and C. cuneifolia flowers were investigated by GC, GC/MS. Flowers and
stems of C. kilaea afforded very low essential oil yield <0.01% (v/w). Nineteen and twenty compounds were identified in the flower
and stem oils which represent 59.5% and 77.6% of the C. kilaea oil respectively. The main components of the C. kilaea flower oil were
hexadecanoic acid 26.2%, tetradecanoic acid 18.1%, B-Eudesmol 3.3% and decanoic acid 3.1%. The stem oil contains hexadecanoic
acid 55.5% and B-Eudesmol 3.2%. Flowers of C. cuneifolia afforded very low essential oil yield <0.01% (v/w). Twenty five compounds
were identified in the flower oil of C. cuneifolia which represent 69.92% of the oil. The main components of this oil include
hexadecanoic acid 32.9%, tetradecanoic acid 14.4%, heptacosane 6.1% and nonacosane 4.3%. Essential oils obtained from both
species have saturated fatty acids and alkanes as the major components, but both oils also contain minor amounts of sesquiterpenes.
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Introduction

The Centaurea L. genus of Asteraceae is represented with more than 205 taxon in Turkey (Davis, 1975; Davis
et al., 1988, Guner et al. 2000). In Turkey Centaurea species are known with the local names “devedikeni”,
“peygamber cicegi”, “zerdali dikeni”, “coban kaldiran” and “Timur dikeni” and have extensive folk medicinal
uses (Arif, Kiipeli & Ergun, 2004; Tuzlaci, 2011). The folk medicinal uses of Centaurea species include; wound
healing, antidiabetic, antidiarrhetic, antirheumatic, anti-inflammatory, colagog, choleretic, digestive,
stomachic, diuretic, menstrual, astringent, hypotensive, antipyretic, cytotoxic and antibacterial purposes
(Arif, Kipeli & Ergun, 2004; Yesilada et al., 1999; Demirci et al., 2008a). Phytochemistry studies on various
Centaurea species reports isolation of flavonoids, sesquiterpene lactones, triterpenes and alkaloid type non-
volatile secondary metabolites (Flamini et al., 2002; Flamini et al., 2004; Massiot et al., 1985; Sarker et al.,

2001). The essential oils of Centaurea species are usually characterized with caryophyllene, eudesmol,
germacrene, spathulenol type sesquiterpenes (Dob et al., 2009; Formisano et al., 2010; Senatore et al., 2003);

hexadecanoic acid, tetradecanoic acid, dodecanoic acid type fatty acids (Formisano et al., 2008;

55


mailto:kaan.polatoglu@kemerburgaz.edu.tr

Nat. Vol. & Essent. Oils, 2014; 1(1): 55-59 N v E o

Natural Volatiles &
Essential Oils

Karamenderes, Demirci & Baser, 2008); heptacosane, nonacosane, pentacosane, tricosane type higher
alkanes (Demirci et al., 2008a; Formisano et al., 2010; Senatore et al., 2003) and pinene, terpinene, carvacrol
type monoterpenes (Karamenderes, Demirci & Baser, 2008; Salmanpour, Khalilzadeh & Sadeghifar, 2009) as
the major compounds. Previously there are no reports on the essential oil composition of C. kilaea and C.
cuneifolia from Turkey. There is only one report on the essential oil composition of C. cuneifolia from Bulgaria
that have B-eudesmol (26.5%) and hexadecanoic acid (17.6%) main components (Roselli et al., 2009). To the
best of our knowledge this is the first report on the essential oils of C. kilaea and C. cuneifolia from Turkey.

Materials and Methods

Plant Materials

Plant materials were collected during the flowering period in July 2009 from istanbul — Catalga. Voucher
specimens have been deposited in the Herbarium of the Faculty of Pharmacy, Marmara University (Voucher
no. MARE 11712 and MARE 14760 for C. kilaea and C. cuneifolia respectively), Turkey. Plant materials were
identified by Dr. Gizem BULUT.

Essential oil isolation

Flowers and stems (100 g each) of the plant sample C. kilaea and flowers of C. cuneifolia (100 g) were
subjected to hydrodistillation for 4 h using a Clevenger- type apparatus to produce the oils. Essential oil yields
obtained from flowers, stem of C. kilaea and flowers of C. cuneifolia were <0.01 (v/w). Oils were trapped in
n-hexane and kept in amber bottles in -20°C until the analysis.

Gas Chromatography—Mass Spectrometry

The GC-MS analyses were performed with an Agilent 5975C Inert XL EI/CI MSD system operating in El mode.
The GC analyses were done with an Agilent 7890A GC system with same operational conditions employed in
GC-MS analysis. Essential oil samples were diluted 1/10 (v/v) with n-hexane, simultaneous auto injection was
done to obtain the same retention times. Injector and MS transfer line temperatures were set at 250°C. Split
ratio was set to 50:1. Innowax FSC column (60 m x 0.25 mm, 0.25 um film thickness) and helium as a carrier
gas (1 mL/min) was used both in GC and GC-MS analysis. The oven temperature was programmed to 60°C
for 10 min. and raised to 220°C, at rate of 4°C/min. The temperature kept constant at 220°C for 10 min. and
then raised to 240°C at a rate of 1°C/min. The mass spectra were recorded at 70 eV with the mass range m/z
35 to 425. The FID detector temperature was set to 250°C. Relative percentage amounts of the separated
compounds were calculated from the integration of the peaks in FID chromatograms. The results of the
analysis were given in Table 1. Identification of essential oil components were carried out by comparison of
their retention times and mass spectra with authentic samples. Also by comparison of their relative retention
indices (RRI) obtained from series of n-alkanes to the literature and mass spectra comparison. Mass spectra
comparison was done by computer matching with commercial Wiley 8th Ed./NIST 05 Mass Spectra library,
Adams Essential Oil Mass Spectral Library, Pallisade 600K Complete Mass Spectra Library and in-house Library
built from components of known oils was used for identification.
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No RRF RRILt® Compound C kilaea. C kilae.a C cuneifelia Ident.
Floweroil Stemoil Flower oil

1 1087 1093 Hexanal - - 0.1 RI, MS

2 1212 1213 1,8-Cineole - - 0.1 RI, MS

3 1239 1244 2-Pentyl furan - - trd RI, MS

4 1505 1506 Decanal - 0.5 0.8 RI, MS

5 1532 1532 Camphor - - tr Ac, RI, MS

6 1611 1611 Terpinen-4-ol - - 0.2 RI, MS

7 1717 1719 Borneol - - 0.1 RI, MS

8 1723 1726 Germacrene D - - 0.1 RI, MS

9 1734 1742 B-Selinene - - 0.2 RI, MS

10 1823 1838 (E)-B-Damascenone - 0.5 0.1 RI, MS

11 1864 1868 (E)-Geranyl acetone - 0.3 - RI, MS

12 1954 1958 (E)-B-lonone - 0.3 - RI, MS

13 2007 2008 Caryophyllene oxide tr 1.9 0.9 RI, MS

14 2031 2037 Salvial-4(14)-en-1-one tr 0.7 0.1 RI, MS

15 2036 2135 Hexadecanal tr - - RI, MS

16 2045 2050 (E)-Nerolidol - - 0.5 RI, MS

17 2063 2071 Humulene epoxide Il 0.3 0.5 - RI, MS

18 2100 2100 Heneicosane - - 0.4 Ac, RI, MS

19 2101 2104 Viridiflorol tr - - RI, MS

20 2131 2131 Hexahydrofarnesyl acetone tr 1.2 1.6 RI, MS

21 2142 2144 Spathulenol 0.4 2.2 1.2 RI, MS

22 2150 2179 Nor-copaanone - - 0.2 RI, MS

23 2200 2200 Docosane tr - - Ac, RI, MS

24 2202 2209 T-Muurolol 1.5 - - RI, MS

25 2242 Isospathulenol 1.6 0.4 - MS

26 2253 2257 B-Eudesmol 33 3.2 0.8 RI, MS

27 2282 2298 Decanoic acid 3.1 - 1.0 RI, MS

28 2300 2300 Tricosane 0.8 - 1.8 Ac, RI, MS

29 2381 2384 Farnesyl acetone - 0.8 - RI, MS

30 2492 2503 Dodecanoic acid 2.0 1.3 - RI, MS

31 2500 2500 Pentacosane 0.4 0.8 - Ac, RI, MS

32 2614 2622 Phytol - 11 - RI, MS

33 2700 2700 Heptacosane 0.4 0.9 6.1 Ac, RI, MS

34 2704 2670 Tetradecanoic acid 18.1 2.8 14.4 RI, MS

35 2809 2822 Pentadecanoic acid - 0.4 2.0 RI, MS

36 2900 2900 Nonacosane 1.4 2.3 4.3 Ac, RI, MS

37 2917 2931 Hexadecanoic acid 26.2 55.5 32.9 RI, MS
TOTAL 59.5 77.6 69.9

a Relative Retention Indices on FSC-Innowax Coloumn (60 m x 0.25 mm, 0.25 um film thickness) with a custom temperature program

and Helium as carrier gas at 1 mL/min flow rate. b Relative Retention Indices on FSC-Innowax Coloumn with same temperature
program and flow rate reported in the literature (Baser et al., 2011; Demirci & Baser, 2008; Demirci et al., 2008b; Karamenderes,
Demirci & Baser, 2008; Kose et al., 2008; Polatoglu et al., 2009; Polatoglu et al., 2011; Tabanca et al., 2006). ¢ Identification Method,
RI: Relative retention index match with literature. f MS: Mass spectra match (match 2 90%). g AC: Retention time and mass spectra
match with authentic compound. 9 tr: Trace amount (< 0.1% ).
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Results and Discussion

Nineteen compounds were identified which represents 59.5% of the essential oil of C. kilaea flowers. The oil
contained hexadecanoic acid 26.2% and tetradecanoic acid 18.1% main components accompanied by [3-
eudesmol 3.3%, decanoic acid 3.1% and dodecanoic acid 2.0%. Twenty compounds were identified that
represent 77.6% of the C. kilaea stem essential oil. The main components of this oil was hexadecanoic acid
55.5% accompanied by B-eudesmol 3.2%, tetradecanoic acid 2.8%, nonacosane 2.3% and spathulenol 2.2%.
The essential oils of C. kilaea contain very high amounts of fatty acids and minor amounts of sesquiterpene
alcohols. Previously essential oils that contain high amounts of fatty acids were reported from
C.aladaghensis, C. luschaniana, C. saligna (Altintas et al., 2009; Demirci et al., 2008; Kose et al., 2007).

Twentyfive compounds were identified in the C. cuneifolia essential oil which represent 69.9% of the oil. The
main components of the oil were hexadecanoic acid 32.9%, tetradecanoic acid 14.4% and heptacosane 6.1%.
The oil also contained minor compounds nonacosane 4.3% and pentadecanoic acid 2.0%. This oil contained
very low amount of sesquiterpenes or other terpenes. Similar essential oil which comprised of fatty acids and
higher alkanes was reported from C. luschaniana, C. saligna and C. tossiensis (Altintas et al., 2009; Demirci et
al., 2008). Investigated essential oils have a chemical composition that is similar to the oils previously
reported in the literature. This is the first report on the essential oil composition of C. kilaea. Also it is the
first report on the essential oil composition of C. cuneifolia from Turkey.

Acknowledgment: This research was done using the infrastructure provided by State Planning Organization
(Project No. 27-DPT-01-07-01).

REFERENCES

Altintas, A., Kose, Y.B. Kandemir, A., Demirci, B., Baser, K.H.C. (2009). Composition of the essential oil of
Centaurea saligna. Chemistry of Natural Compounds, 45(2), 276-277.

Arif, R., Kupeli, E., Ergun, F. (2004). The biological activity of Centaurea L. species (Review). G.U. Journal of
Science, 17(4), 149-164.

Baser, K., Demirci, B., Tabanca, N., Ozek, T., & Géren, N. (2001). Composition of the essential oils of
Tanacetum armenum (DC.) Schultz Bip., T. balsamita L., T. chiliophyllum (Fisch. & Mey.) Schultz Bip. var.
chiliophyllum and T. haradjani (Rech. fil.) Grierson and the enantiomeric distribution of camphor and
carvonet. Flavour and fragrance journal, 16(3), 195-200.

Davis, P.H. (1975). Flora of Turkey and the East Aegean Islands. 5. Edinburgh: Edinburgh University Press.

Davis P.H., Mill R.R., Tan K. (1988). Flora of Turkey and the East Aegean Islands (Supplement 1), PH Davis
(Ed.), Vol.10. Edinburgh: Edinburgh University Press.

Demirci, B., Kose, Y.B., Baser, K.H.C., Yucel, E. (2008a). Composition of the Essential Qil of Three Endemic
Centaurea Species From Turkey. Journal of Essential Oil Research, 20, 335-338.

Demirci, F., Guven, K., Demirci, B., Dadandi, M. Y., & Baser, K. H. C. (2008b). Antibacterial activity of two
Phlomis essential oils against food pathogens. Food Control, 19(12), 1159-1164.

Dob, T., Dahmane, D., Gauriat-Desrdy, B., Daligault, V. (2009). Essential Oil Composition of Centaurea pullata
L. Journal of Essential Oil Research, 21, 417-422.

Flamini, G., Pardini, M., Morelli, I., Ertugrul, K., Dural, H., Bagci, Y., Kargioglu, M. (2002). Flavonoid glycosides
from Centaurea pseudoscabiosa subsp. pseudoscabiosa from Turkey. Phytochemistry, 61, 433-437.

58



Nat. Vol. & Essent. Oils, 2014; 1(1): 55-59 N v E o

Natural Volatiles &
Essential Oils

Flamini, G., Stoppelli, G., Morelli, I., Ertugrul, K., Dural, H., Tugay, O., Demirelma, H., (2004). Secondary
metabolites from Centaurea isaurica from Turkey and their chemotaxonomical significance. Biochemical
Systematics & Ecology, 32, 533-557.

Formisano, C., Mignola, E., Senatore, F., Bancheva, S., Bruno, M., Rosselli, S. (2008). Volatile constituents of
aerial parts of Centaurea sibthorpii (Sect. Carduiformes, Asteraceae) from Greece and their biological activity.
Natural Product Research, 22(10), 840—845.

Formisano, C., Senatore, F., Bancheva, S., Bruno, M., Maggio, A., Rosselli, S. (2010). Volatile Components of
Aerial Parts of Centaurea nigrescens and C. stenolepis Growing Wild in the Balkans. Natural Product
Communications, 5(2), 273-278.

Giiner A., Ozhatay N., Ekim T., Baser K.H.C. (2000). Flora of Turkey and the East Aegean Islands (Supplement
2), Vol.11. Edinburgh: Edinburgh University Press.

Karamenderes, C., Demirci., B., Baser., K.H.C. (2008). Composition of Essential Qils of Ten Centaurea L. Taxa
from Turkey. Journal of Essential Oil Research, 20, 342-349.

Kose, Y.B., iscan, G., Demirci, B., Baser, K.H.C., Celik, S. (2007). Antimicrobial activity of the essential oil of
Centaurea aladagensis. Fitoterapia, 78, 253-254.

Kose, Y. B., Demirci, B., Baser, K. H. C., & Yiicel, E. (2008). Composition of the essential oil of three endemic
Centaurea species from Turkey. Journal of Essential Oil Research, 20(4), 335-338.

Massiot, G., Morfaux, A.M., Olivier, L.M., Bouquant, J., Madaci, A., Mahamoud, A., Chopova, M., Aclinou, P.
(1985). Guaianolides from the leaves of Centaurea incana. Phytochemistry, 25, 258-261.

Polatoglu, K., Géren, N., Baser, K. H. C., & Demirci, B. (2009). The variation in the essential oil composition of
Tanacetum cadmeum (Boiss.) Heywood ssp. orientale Grierson from Turkey. Journal of Essential Oil Research,
21(2), 97-100.

Polatoglu, K., Demirci, B., Goren, N., & Baser, K. H. C. (2011). Essential oil composition of endemic Tanacetum
zahlbruckneri (Nab.) and Tanacetum tabrisianum (Boiss.) Sosn. and Takht. from Turkey. Natural product
research, 25(6), 576-584.

Rosselli, S., Bruno, M., Maggio, A., Raccuglia, A.R., Bancheva, S., Senatore, F., Formisano, C. (2009). Essential
oils from the aerial parts of Centaurea cuneifolia Sibth. & Sm. and C. euxina Velen., two species growing wild
in Bulgaria. Biochemical Systematics & Ecology, 37, 426-431.

Sarker, S.D., Laird, A., Nahar, L., Kumarasamy, Y., Jaspars, M. (2001). Indole alkaloids from the seeds of
Centaurea cyanus (Asteraceae). Phytochemistry, 57,1273-1276.

Senatore, F., Rigano, D., De Fusco, R., Bruno, M. (2003). Volatile components of Centaurea cineraria L. subsp
umbrosa (Lacaita) Pign. and Centaurea napifolia L. (Asteraceae), two species growing wild in Sicily. Flavour &
Fragrance Journal, 18, 248-251.

Tabanca, N., Demirci, B., Ozek, T., Kirimer, N., Baser, K., Bedir, E., Khan, A.l, Wedge, D.E. (2006). Gas
chromatographic—-mass spectrometric analysis of essential oils from Pimpinella species gathered from
Central and Northern Turkey. Journal of Chromatography A, 1117(2), 194-205.

Tuzlaci, E. (2011). Tiirkiye Bitkileri S6zliigii “A Dictionary of Turkish Plants”, 2.ed. istanbul: Alfa Yayinlari.

Yesilada, E., Sezik, E., Honda, G., Takaishi, Y., Takeda, Y., Tanaka T. (1999). Traditional Medicine in Turkey IX:
Folk Medicine in Northwest Anatolia. Journal of Ethnopharmacology, 64, 195-210.

59



