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Abstract 

The essential oil components of aerial parts from Coridothymus capitatus  (L.) Reichb. fill., Salvia 

albimaculata Hedge & Hub.-Mor., Sideritis phlomoides Boiss. & Ball.were investigated by GC and 

GC-MS. The oil yields of dried plants (v/dw) obtained by hydrodistillation were 3.85%, 1.31% and 

1.0%, respectively. Fifty compounds representing 99.9 % of the C.capitatus oil were identified. The 

main ones were p-cymene (23.5%) and γ-terpinene (16.3%). Twenty-eight components representing 

92.7 % of the S. albimaculata oil were determined with high contents of limonene (23.8%), α-pinene 

(17.6%) and geranyl acetate (14.2%). Fourty-nine components were identified accounting for 94.6% of 

the S. phlomiodes oil. Major constituents were octanal (40.0%), hexyle acetate (7.9%) and linalool 

(7.7%). All oils consist of monoterpenic and sesquiterpenes. 
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1.Introduction 

The genus Coridothymus L., Salvia L. and Sideritis 

L. belongs to the family Labiatae which includes 

many species used throughout the ages as culinary 

herbs, medicinal purposes and for producing 

flavouring substances [1-5]. Coridothymus capitatus 

(L.) is endemic plant of the Mediterranean region, 

characterized by a similar “oregano”- like smell. It 

is used commercially as “oregano” spice [6] (Skoula 

and Grayer, 2005).  C. capitatus constitutes a 

monospecific genus but it is very closely related to 

Thymus spp. [3,6,7]. The genus Salvia is a vast one, 

numbering some 900 species, widespread 

throughout the world. This genus is represented, in 

Turkish flora, by 88 species and 93 taxa, 45 of 

which are endemic [4,8]. Some members of this 

genus are of economic importance since they have 

been used as flavouring agents in perfumery and 

cosmetics [9].  

 

 

Despite the medicinal potential of plants in Turkey 

being considerable, knowledge of this area and 

studies on these plants are searce [10]. The genus 

Sideritis, a member of the family Labiatae, 

comprises of about 100 species distributed mainly 

throughout the Mediterranean region [5].  Sideritis 

species are widely used as herbal tea in Turkey. 

They are known by different local names and 

traditionally used in various regions of Turkey [11]. 

Sideritis species are a group of plants known as 

“mountain tea” in Anatolia. Some species are used 

as tea, flavouring agents and for medicinal purposes 

in several regions. Local names are “dağçayı” or 

“yayla çayı” in Turkish [12-15]. Infusion of 

Sideritis species are used as stomachies, 

antispasmodics, carminatives, and taken for cough 

[11, 12,16,17].  
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These species have been investigated mainly to 

learn the composition of their essential oils, but very 

little is known about the composition of the 

essential oil of C.capitatus, S. albimaculata and S. 

phlomiodes [6,18-22]. 

In this report, we present an analysis of essential 

oils in the C. capitatus, S. albimaculata and S. 

phlomiodes growing wild in Turkey.  The 

differences in essential oil content and composition 

are compared with results of literature. 

2.Materials and methods 

2.1.Material 

Plant materials were collected from Taurus 

mountains in Turkey. Coridothymus capitatus (L.) 

Reichb. Fill. was collected from Antalya, Salvia 

albimaculata Hedge &Hub.-Mor. was collected 

from Ermenek-Karaman and  Sideritis phlomoides 

Boiss. & Ball. was collected from Niğde provinces. 

Herbarium speciments [Coridothymus capitatus  

(L.) Reichb. fill.   Bağcı 3264 ; Salvia albimaculata 

Hedge & Hub.-Mor. - Bağcı 3466; Sideritis 

phlomoides Boiss. & Ball.- Bağcı  - 3389] were 

deposited at the Department of Biology, Faculty of 

Science, Selçuk University, Turkey. 

2.2. Recovery of the essential oils 

 Dried aerial parts of the plants (200 g) were ground 

and submitted to hydrodistillation for 4 h using a 

Clevenger-type apparatus and the oils obtained were 

dried over anhydrous sodium sulfate. The essential 

oils were light yellow with yield of 3.85%, 1.3 % 

and 1.0 %, v/w, on dry basis, respectively. 

2.3. Idendification of components 

For identification of components, analytical HP 

5890 gas chromatograph equipped with FID (GC) 

was performed a DELSI 121 C apparatus fitted with 

a flame ionization detector and a CP WAX 51 fused 

silica column (25 m x 0.3 mm; 0.25 μm film 

thickness). Temperature was programmed from 

50°C for 5 min and  to reach 220°C at the rate of 

3°C per min. ACP WAX 51 fused silica WCOT 

column (60 m x 0.3 mm) for GC/ MS was used with 

helium as carrier gas (flow rate 1 ml/min) and 

coupled to a HP mass spectrometer: ionization 

energy 70 eV. Temperature programming was from 

50-240°C at the rate 3°C/min. The samples were 

injected at injector temperature 240°C. The 

components were identified by comparing linear 

Kovats indices (KI), their retention times (RT) and 

mass spectra with those obtained from the authentic 

samples and/or the MS library. Qualitative analysis 

was based on a comparison of retention times and 

mass spectra with corresponding data in the 

literature [23]. 

3.Results and Discussion 

The percentage of the essential oils of the dried 

aerial parts from C. capitatus, S. albimaculata and 

S. phlomiodes were light yellow with yields 3.85%, 

1.3% and 1.0%, v/w on dry basis, respectively. The 

essential oil yield in C.capitatus was 2.7-4.6% (v/w) 

[6]. The oil yields of Sideritis cilicica, S. perfoliato, 

S. germanicopolitana subsp germanicopolitana and 

S. germanicopolitana subsp viridie, S. dichotoma 

and S. germanicopolitana ranged between 0.045% 

to 0.33% [11,14]. The oil yields of S.bilgerana, 

S.tmolea and S. congesta were established as 0.26%, 

0.33% and 0.83%, respectively  [24]. 

The identified compounds of the volatile oil 

distilled from the aerial parts of C.capitatus, their 

retention indices and percentage compositions are 

shown in Table 1. A total of 28 constituents were 

identified from the essential oil studied on C. 

capitatus. The main monoterpene hydrocarbons 

have been identified as α-pinene (1.2%), myrcene 

(2.7%), α-terpinene (2.9%), p-cymene (23.5%) and 

γ-terpinene (16.4%). The monoterpene fraction was 

the predominant terpenoid group of the essential oil. 

The oil was characterized by large amunts of 

carvacrol (32.1%), p-cymene (23.5%), γ-terpinene 

(16.3%), thymol (12.9), α-terpinene 2.9%) and 

myrcene (2.7%). The oil from C.capitatus contained 

7.4-13.7% γ-terpinene, 13.5-19.6% p-cymene and 

5.1-62.6% carcacrol collected from Therisso and 

Asfendou in Grete [6]. 

Table 2 shows the detailed composition of the 

essential oil Salvia albimaculata. The major 

constituents of the essential oil of S. albimaculata 

were β-pinene 82.3%), borneol (2.4%), 1,8-cineol 

(3.0%), linalool (3.4%), trans-verbenol (6.3%), 

geranyl acetate (14.2%), α-pinene (17.6%) and 

limonene (23.8%). 1,8-cineole (38.9-21.2%), 

camphor (18.3-24.5%), camphene (7.9-4.3%) and β-

pinene (4.3-3.3%) were found to be the major 

components in both the oils for S. aucheri and S. 

tomentosa [24]. S. lavandula efolia has a high 

content of 1,8-cineole and camphor [25], while β-

thujone and 1,8-cineole are the major constituents of 

the essential oil of S.officinalis and S. triloba 

[26,27]. As a result, the essential fraction of the 

S.albimaculata differs from many Salvia species 

growing. 
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The essential oil of Sideritis phlomiodes was 

characterised by large amounts of octanal (40.2%), 

hexyle acetate (7.9%), linalool (7.7%), heptyle 

acetate (5.1%) and pentyle isobutirate (2.6%). Adzet 

et al. [28] determined 20% α-pinene, 18% fenchol, 

9% fenchone, 8% fenchyl acetate, 5% 1,8-cineole 

and 5% limonene as main components in Sideritis 

granatensis (Pau). It was previously reported that 

the oil of Sideritis pauli contained 48.0% α-pinene 

[29].  

Limonene, β-phellandrene, γ-terpinene, p-cymene, 

hexanol, nonanal, 1-octen-3-ol, α-copaene, linalool, 

octanol, 1-terpinen-4-ol, caryophyllene, borneol, 

carvone, hexenyl benzoate, thymol, carvacrol were 

established in the essential oil of Sideritis cretica 

[30,31].  

These results show that Sideritis spp. Are 

remarkably variable species. Actually, the high 

quantities of octanal maket hem a most interesting 

species. In the present study, while C. capitatus 

contain a high percentage (32.1%), S. albimaculata 

and S. phlomiodes contained limonene (23.8%) and 

octanal (40.2%), respectively. When the results 

were compared with the literature, the oils showed 

similarities and differences. The observed 

differences may be probably due to environmental, 

soil, locations and nutritional status of the plants as 

well as other factors that can influence the oil 

composition. 

4. Conclusions 

- All plants were very rich in essential oils, 

yielding 1.0% - 3.85% v/dry weight. 

- These results show that these plants are 

remarkably variable species. 

- The high quantities of octanal, p-cymene and 

carvacrol. 

- Especially, S.albimaculata and C.capitatus 

contained monoterpene hydrocarbons 

constituents

 

 

Table 1. Chemical composition of Coridothymus capitata oil 
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Table 2. Chemical composition of Salvia albimaculata oil 

 
 

Table 3. Chemical composition of Sideritis phlomiodes oil 
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