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The essential oil obtained by hydrodistillation of the aerial parts of Thymus ciliatus Desf. collected at Batna (Eastern Algeria) 
in May 2008 was investigated by GC and GC/MS. Eighteen components, representing 99.6% of the essential  oil, were 
detected of which thymol (79.1%) and  p-cymene (5.6%) were the major components.   
 
Keywords:  Thymus ciliatus Desf., Lamiaceae, essential oil composition, thymol. carvacrol, p-cymene. 
 
 
 
Thymus species (Lamiaceae family) have been found 
to possess significant pharmacological and biological 
activities [1a-1j]. Most of the biological activities of 
Thymus species are related to their major 
constituents, namely thymol and carvacrol. Twelve 
species are distributed in Algeria [2a], nine of them 
endemic. In continuation of our works on Thymus 
essential oils [2b-2d], we present here the 
composition of the endemic T. ciliatus Desf. (Arabic 
'Zaatar'), which is used in the Aures region (eastern 
Algerian) as a folk remedy for bronchitis, pulmonary 
infection, flu, cough and some gastrointestinal 
disorders. To our knowledge, no previous research 
has been conducted on T. ciliatus. 
 
Hydrodistillation of the aerial parts of T. ciliatus 
yielded 2.1 % of a yellowish oil. Eighteen 
components were identified, representing 99.6% of 
the essential oil, mainly characterized by thymol 
(79.1%) and p-cymene (5.6%) (Table 1).  
 
From our results on the antibacterial species T. 
numidicus growing in Constantine (Eastern Algeria) 
[2c,2d], the percentages of thymol (68.2%) and 
carvacrol (16.9%) formed the highest amounts of 
phenols to be found in a Thymus species. The oil of 
the antibacterial species T. fontanesii [2b] was also 
reported as a high thymol chemotype (67.8%), in  
contrast with the antimicrobial oil of T. algeriensis, 
endemic  to  north  central  Algeria [2e],  which  was 

Table 1: Chemical composition of Thymus ciliatus.essential oil. 
 

RIa Compound % composition 
  924  α-Thujene  0.4 
  932  α-Pinene  1.6   
  961   1-octen-3-ol  0.1 
  963   β-Pinene  t 
  975 
  997            
1002 
1006 
1015 
1035 
1074 
1178 
1235 
1275 
1286 
1416 
1575 
1595 

  β-myrcene   
  α-Phellandrene 
  α-Terpinene 
  p-Cymene 
  1,8-Cineole 
  γ-Terpinene 
  Linalool 
  Terpin-4-ol 
  Thymol methyl ether 
  Thymol 
  Carvacrol 
  β-Caryophyllene 
  Spathulenol 
Caryophyllene oxide 

 0.4   
 t 
 0.3 
 5.6 
 t  
 4.1 
 3.5 
 t 
 0.1 
79.1 
 4.4 
  t 
  t 
   t  

aRI =  retention indices as determined on DB-5MS column using 
homologous series of n-alkanes; t = trace (< 0.01%). 
 
mainly characterized by linalool (47.3%), thymol 
(29.2%) and p-cymene (6.8%). More recent studies 
have reported high percentages of thymol in essential 
oils of T. vulgaris from Germany (49.6%) [2j], T. 
serrulata from Ethiopia (43.8%) [3a], and T. vulgaris 
from Jordan (67.3%) [3b] and Poland (67.3%) [3c]. 
Compared with the reported chemotype essential oils, 
the present oil of T. ciliatus, characterized mainly by 
thymol (79.1%) and p-cymene (5.6%), seems to be 
the highest thymol-containing chemotype. 
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Experimental 
 

Plant materials: The aerial parts of T. ciliatus were 
collected during the flowering period from wild-
growing plants around Batna, Eastern Algeria, in 
May 2008. A voucher specimen (No: ZK ATc 05/08) 
was deposited in the Faculty of Sciences, University 
Mentouri-Constantine, Algeria. 
 
Oil extraction: Fresh aerial parts of T. ciliatus (200 
g) were subjected to hydrodistillation using a 
Clevenger-type apparatus for 3 h, yielding 2.1% 
(mean value) of a yellowish oil. This was dried over 
anhydrous sodium sulfate and stored in sealed vials 
under refrigeration prior to analysis. 
 
Gas chromatography-mass spectrometry: The 
essential oil was analyzed using a Hewlett Packard 
6890 GC-MS spectrometer. The oil (0.1 μL) was 
introduced directly into the source of the MS via a 
transfer line (280°C) with a split ratio of 1:50. 
Ionization was obtained by electron impact (70 eV, 
source temperature 200°C, resolution 1000). The GC 

column was an HP-5ms fused silica capillary with a 
(5% phenyl)-methylpolysiloxane stationary phase, 
film thickness 0.25μm, length 30 m, and an internal 
diameter of 0.25 mm. Helium was the carrier gas 
with a 2.0 mL/min flow rate. Inlet temperature was 
200°C and MSD detector temperature was 280°C. 
The oven temperature was programmed as isothermal 
at 60°C for 1 min, then raised to 275°C at 4°C/min 
and held at this temperature for 4 min. Quantitative 
data were obtained by electronic integration of the 
FID area data, without response factor correction. 
Essential oil components were identified based on 
their retention indices, and by comparison of their 
mass spectral fragmentation patterns with those 
reported in the literature [4a-4c] and stored on the 
MS library Wiley database. 
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