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ABSTRACT 

The essential oil of the aerial parts of Centaurea sempervirens L. (Asteraceae), synonym :  Cheirolophus sempervirens (L.) 

Pomel, was obtained by steam distillation and analyzed by GC-FID and GC-MS.  30 components were identified 

corresponding to 78.5% of the total oil. Among the identified constituents, oxygenated compounds represented 33.4%, 

from which 21.2% were hydrocarbons, 10.7% were sesquiterpenes. The non oxygenated compounds were hydrocarbons 

(9.8%). Phthalates represented 35.3% of the total oil. The major components were 6,10,14-trimethylpentadecan-2-one 

(12.4%) and epi-torilenol (5.1%). This is the first report on the chemical composition of the essential oil of this species.  
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INTRODUCTION  
The genus Centaurea from the Asteraceae family is one of 

the most widely distributed plant genera in the world. This 

genus includes more than 500 species, 45 of which grow 

spontaneously in Algeria, with 7 species localized in the 

Sahara1,2. Many Centaurea species are used in the popular 

medicine of many countries3-8. In addition, various studies 

have shown medicinal properties of Centaurea species 

such as antimicrobial9, antibacterial10,11, hypoglycemic12, 

antifungal13-16, cytotoxic and phytotoxic17-19, analgesic20, 

anti-inflammatory and immunological21.  Centaurea 

species are well known for their high structural diversity in 

major bioactive compounds, including triterpenes, 

flavonoids, lignans, fatty acids and sesquiterpene 

lactones22-29. 

Studies conducted on the chemical composition of 

their essential oils showed the presence of fatty 

acids, hydrocarbon derivatives, phytol, β-eudesmol 

and  caryophyllene oxide in the majority of them30-32. 

Within the context of the study of Centaurea species 

growing in Algeria33-36, we have taken interest in the study 

of Centaurea sempervirens and more precisely the 

chemical composition of its essential oil. Previous studies 

on this plant led to the isolation of sesquiterpene acids and 

sesquiterpene lactones37, flavonoids38 and 

polyacetylenes39,40. To the best of our knowledge there is 

no previous report on the essential oil composition of this 

species. 

 

MATERIALS AND METHODS 

Plant material  

The aerial parts of Centaurea sempervirens, 

synonym :  Cheirolophus sempervirens (L.) Pomel41 were 

collected on June 2011 from Djebel El Wahch in the area  

of Constantine Northeast Algeria, and authenticated by 

professor Mohamed Kaabeche, Setif 1 university Algeria, 

according to Quezel and Santa (1963)1. A voucher 

specimen has been deposited in the Herbarium of the 

VARENBIOMOL research unit, University Frères 

Mentouri Constantine 1. 

Extraction of the essential oil  

The aerial parts (400 g) of Centaurea sempervirens were 

subjected to steam distillation in a Kaiser Lang apparatus 

for three hours. The obtained essential oil was collected 

and dried over anhydrous sodium sulphate and kept at 4°C 

until analysis. The yield of the oil was calculated in relation 

of the dry weight of the plant. 

GC-FID Analysis 

The essential oil was analyzed on an Agilent gas 

chromatograph (GC-FID) Model 6890, equipped with a 

HP-5MS fused silica capillary column (5%-diphenyl-95%-

dimethylpolysiloxane (25 m x 0.25 mm, film thickness 

0.25 µm), programmed from 50 °C (5 min) to 250 °C at 3 

°/min and held for 10 min. Injector and flame ionization 

detector temperatures were 280 and 300 °C, respectively. 

The essential oil was diluted in acetone (3.5%, v/v) and 

injected in split mode (1/60), helium was used as a carrier 

gas (1.0 mL/min). Solutions of standard alkanes (C8-C20) 

were analyzed under the same conditions to calculate  
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retention indices (RI) with Van del Dool and Kratz 

equation.  

GC-MS Analysis 

Mass spectrometry was performed on an Agilent gas 

chromatograph-mass spectrometer (GC-MS) Model 

7890/5975, equipped with HP-5MS capillary column (25 

m x 0.25 mm, film thickness 0.25 µm) programmed with 

the same conditions as for GC-FID. The mass spectrometer 

(MS) ionization was set in positive electron impact mode 

at 70 eV and electron multiplier was set at 2200 V. Ion 

source and MS quadrupole temperatures were 230 °C and  

180 °C, respectively. Mass spectral data were acquired in 

the scan mode in the m/z range 33-450. The essential oil 

constituents were identified by matching their mass spectra 

and retention indices (RI) with those of reference 

compounds from libraries such as Adams42 and  

Mc Lafferty & Stauffer43. The proportions of the identified 

compounds were calculated by internal normalization. 

 

RESULTS AND DISCUSSION  
The steam distillation of the essential oil of Centaurea 

sempervirens gave a viscous liquid with a green color and 

a strong odor. The yield of essential oil was 0.2% (w/w) in 

relation to the dry weight of the plant. The analysis and 

identification of the compounds of the essential oil was 

performed using the GC-MS. The general chemical profile 

of the essential oil, the percentage content and retention 

indices of the constituents are summarized in Table 1. This 

investigation allowed the identification of 30 constituents 

Table 1: Composition of the essential oil of Centaurea sempervirens L. with retention times, retention indices and 

percentages. 

Peak N° RT bRI aComponents % 

1. 6.169 983 Oct-1-en-3-ol  0.9 

2. 6.829 1005 Hepta-2,4-dienal  0.4 

3. 8.404 1100 Nonanal  0.8 

4. 9.462 1165 Nonanol   1.0 

5. 10.003 1201 Decanal  0.6 

6. 10.895 1267 Nonanoic acid 1.9 

7. 11.618 1315 Deca-2,4-dienal 0.4 

8. 12.209 1367 Undecanol 1.7 

9. 12.420 1383 -Damascenone   0.5 

10. 12.502 1388 Dodecan-2-one 0.7 

11. 13.832 1494 1-Pentadecene 1.0 

12. 14.652 1563 epi-Torilenol  5.1 

13. 14.781 1574 1,5-Epoxysalvial-4(14)-ene  0.5 

14. 14.879 1577 Spathulenol  1.4 

15. 14.947 1582 Caryophyllene oxide  1.5 

16. 15.015 1594 1-Hexadecene 0.3 

17. 15.068 1597 Salvia-4(14)-en-1-one  0.4 

18. 15.182 1609 -Oplopenone 0.4 

19. 15.763 1661 -Eudesmol  1.4 

20. 16.137 1694 1-Heptadecene        1.5 

21. 16.387 1717 Pentadecanal 0.4 

22. 17.696 1843 6,10,14-Trimethylpentadeca-2-one 12.4 

23. 17.868 1860 Phthalate 2.3 

24. 18.892 1963 Diisopentylphthalate 33.0 

25. 20.202 2093 Phytol   
 

1.0 

26. 21.918 2299 Tricosane 1.6 

27. 22.740 2399 Tetracosane 0.5 

28. 23.529 2499 Pentacosane 1.8 

29. 25.027 2700 Heptacosane 2.0 

30. 26.426 2900 Nonacosane 1.1 

Total identified 78.5 

Grouped compounds  

hydrocarbons 9.8 

Oxygenated hydrocarbons 

Rose ketone 

21.2 

0.5 

Oxygenated sesquiterpenes 10.7 

Oxygenated diterpene 

Phtalates  

1.0 

35.3 

       aCompounds are listed in order of their RI 
bRI (retention index) measured relative to n-alkanes (C8-C20) using HP-5MS 
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corresponding to 78.5% of the total oil. Among the 

identified constituents, oxygenated compounds 

represented 33.4%, from which 21.2% were hydrocarbons, 

10.7% were sesquiterpenes. The non oxygenated 

compounds were hydrocarbon derivatives (9.8%). 

Phthalates represented 35.3% of the total oil. The major 

components were diisopentylphthalate (33.0%); 6,10,14-

trimethylpentadecan-2-one (12.4%) and epi-torilenol 

(5.1%). The presence of 6,10,14-trimethylpentadecan-2-

one as main component of C. sempervirens agreed with the 

reported results on  C. grisebachii subsp. grisebachii44 

while the presence of the phthalate esters  could be 

explained in most cases by a probable pollution of the 

harvest area of studied plants45.  

To the best of our knowledge this is the first report on 

essential oil composition of Centaurea sempervirens L. 

 

CONCLUSION 

We report for the first time the essential oil composition of 

Centaurea sempervirens collected from the area of 

Constantine in the Northeast of Algeria. Analysis by GC-

FID and GC-MS allowed the identification of 6,10,14- 

trimethyl-pentadeca-2-one (12.4%) and epi-torilenol 

(5.1%) as major components. In addition, the presence in 

significant amount of hydrocarbons (9.8%), oxygenated 

hydrocarbons (21.2%) and oxygenated sesquiterpenes 

(10.7%) was in accordance with the chemical composition 

of other Centaurea species. 
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