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ABSTRACT

In this study, some yield components and essential compositions of some endemic Sideritis species were
investigated. These species are very important for its economical value and utilization for human health. This
study carried out at the experimental fields of Cumra High Educational High College and laboratories of
Department of Field crops, Faculty of Agriculture, in 2008 and 2009 years. Some characteristics of natural and
cultivated plants were determined and essential oil compositions were given comparatively. The collected and
cultivating species were Sideritis congesta P.H. Davis and Sideritis condensata Boiss. & Heldr. Essential oil
ratio of the cultivated plants were for S. congesta and S. condensata, 0.11%, 0.016%, respectively and natural
plants were 0.027%, 0.020%, respectively. According to analyses, the most important components were β-
pinene (28.43%), α-pinene (20.14%), cubebol (16.98%) for cultivated S. congesta; caryophyllene (23.96%),
germacrene (23.91%) for cultivated S. condensata. The other components of natural plants were β-pinene
(19.83%), α-pinene (14.61%) for natural S. congesta; caryophyllene (0.67%), germacrene (0.62%) for natural
S. condensata.
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Introduction

There are about 10.000 plants on the flora of
Turkey, of which are endemic about 3.000. The
medicinal used plants are 1000-2000 (Arslan et al.).
Turkey is a gene center for Lamiaceae family, which
comprises a lot of aromatic plants. The family
includes 546 species, 45 genus and totally 731 taxa.
The endemic plants ratio is 44.2 % in the family.

The genus Sideritis, a member of the family
Lamiaceae (Labiatae), is widely distributed in
subtropical and moderate regions and is a shrub
20–75 cm high [3]. Lamiaceae is a charasteristic
plant family of the Mediterranean Region, with high
diversified ecology [6]. 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 “dağ çayı” or “yayla çayı” in Turkish [10].
Infusion of aerial parts of a number of Sideritis
species are used as tonics, carminatives, as anti-
inflammatory agents, antispasmodics, diuretics and
digestives, and in the treatment of colds [11] and
also have nervous system stimulant, sedative,
antitussive, stomachic, anticonvulsant and antifeedant
activities [5].

The genus Sideritis (Lamiaceae-subfamily
Lamioideae) is represented by 46 species and 53 taxa
in Turkey, 39 taxa being endemic (78.2%). Sideritis
species are widely used as herbal tea and folk
medicine in Turkey[5]. 
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The genus Sideritis is natural to west Anatolia
and an important genus for its export capacity.
Sideritis species are annual or perennial, herbaceous
or little bushy plants. For centuries, Turkish people
have been using herbal medicine for the treatment of
some daily diseases [7]. Sideritis species are used in
traditional medicine for their anti-inflammatory,
antimicrobial and cytostatic activity [4]. The plants
were used commonly as herbal tea especially
Mediterranean and Aegean Regions [13].

One of the most difficult problems is to control
and stop the extensive collection of vulnerable
medicinal plants. One possible solution is to cultivate
them and for some plants this is already a well
established practice. 

S. condensata Boiss. & Heldr. is branched and
adpressed white-silky greyish tomentose perennial
herb, up to 100 cm, growing on the pine forest and
roadsides of Akseki (Antalya), at altitudes up to 1600
m [3]. This plant is used in Antalya region as herbal
tea for stomach disorders and heart problems [3].
The aqueous extracts of this plant showed a strong
antioxidant activity with the lipid peroxidation assay
method (IC50 mg/ml = 0.33) [9].

S. congesta P.H. Davis & Hub. –Mor. is simple
or little-branched and densely adpressed white-
tomentose perennial herb, up to 75 cm, growing on
the open Pinus brutia forest and oak scrub of
Antalya, at altitudes up to 1000 m [3]. S. congesta
P.H. Davis & Hub. –Mor., which is endemic to
Turkey, is the most widely used species of the genus
in Turkish folk medicine as herbal tea [12]. From the
aerial parts of this plant, can isolated flavonoids and
a major diterpenoid, linearol. Infusion of Sideritis
congesta P. H. Davis et Hub.Mor. (Yayla çayi) is
used as a stimulant, carminative, and for
stomachache, for cough and also as a herbal tea [1].

The aim of this study is to cultivate and of some
endemic Sideritis species, and to compare the
essential oil compositions between natural and
cultivated plants, an economic asset to Turkey.

2. Materials and methods

2.1. Plant material

The seeds of  Sideritis species were collected
from the wild populations at various locations of
Turkey. Sideritis congesta seeds and herba from on
the road Akseki-Antalya (collected an altitude of 480
m, in September 2008-2009); Sideritis condensata
seeds and herba from Murtici and Cevizli, Akseki-
Antalya (collected an altitude of 1225 m, in
September 2008-2009). Herba alımı, bitkiler tam
çiçeklenme döneminde iken yapılmış; yerden 10 cm
kadar yukardan olacak şekilde biçilmişlerdir. 

S. congesta P.H. Davis et Hub.Mor. and S.
condensata Boiss. & Heldr. were collected from

plants growing wild in Turkey. Herbarium specimens
were deposited at the Department of Biology, Faculty
of Science and Education, Selçuk University, Turkey.

The seeds collected at september were sown in
spring (at april) on to greenhouse for cultivation
study. The seedlings, which were ready to plant at
june, were planted and irrigated regularly. Plant
density was 60 x 40 cm. The essential oil recovered
from aerial parts of the second year plants by water
distillation. The aerial part samples of the plants
taken from both of natural plants and cultivated
plants as 100 g of dry materials.

2.2. Recovery of the essential oils

Oven-dried aerial parts of the plants were
subjected to hydrodistillation for 3 h using a
Clevenger-type apparatus. The percentage yields of
the oils were calculated on a dry weight basis.

2.3. GC–MS analysis

For identification of components, analytical gas
chromatography (GC) was performed using a Agilent
6890N Network GC system apparatus fitted with a
flame ionization detector and a Agilent 19091N-136
column (HP Innowax Capillary; 60.0 m x 0.25 mm
x 0.25 mm). Temperature was programmed from
60 °C (10 min) to 220 °C at 4 °C/min. For GC–MS
was used with helium as carrier gas. Identifications
were made by comparison of the mass spectrum of
each compound with that of known compounds.
Quantification was elaborated as the percentage
contribution of each compound to the total amount
present. Ionization energy was 70 eV. Temperature
programming was from 60–220 °C at 4 °C/min. The
samples were injected at injector temperature 250 °C.

Results and Discussion

The data from cultivated plants were given as
table 1 and percentage constituents of natural and
cultivated plants essential oils as table 2 below. 

As shown table 1, some agricultural and
morphological characteristics of cultivated mountain
tea plants measured, Sideritis congesta and Sideritis
condensata; plant height 34.2 cm and 34.1 cm;
canopy size 22.8 cm and 19.9 cm; fresh herba yield
254.6 kh/da and 231.6 kg/da; drog herba yield 113.9
kg/da and 108.7 kg/da; fresh leaf yield 162.9 kg/da
and 118.1 kg/da; drog leaf yield 70.3 kg/da and 49.3
kg/da; leaf ratio  64%  and 51%, respectively. The
supporting literatures couldn’t found, because this
study was the first work to cultivation of this
species.

As shown table 2, the essential oil ratio of the
natural Sideritis congesta species was  0.11%; and
Sideritis  condensata  species   was   0.008%.  The
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Table 1: Some morphological characteristics of two plant species
60 x 40 cm

Plant height (cm) S. congesta 342
S. condensata 341

Canopy size (cm) S. congesta 228
S. condensata 199

Fresh herba yield (kg/da) S. congesta 2546
S. condensata 2316

Drog herba yield (kg/da) S. congesta 1139
S. condensata 1087

Fresh leaf yield (kg/da) S. congesta 1629
S. condensata 1181

Drog leaf yield (kg/da) S. congesta 703
S. condensata 493

Leaf ratio (%) S. congesta 64
S. condensata 51

The essential oil ratio and its constituents of natural and cultivated Sideritis species was represented on the table 2.

Table 2: Essential oil components of the plants collected from natural flora and cultivated plants
Natural plants Cultivated plants
-------------------------------------------------- ----------------------------------------------------------------

Essential oil components (%) Sideritis Sideritis Sideritis Sideritis
congesta condensata congesta condensata

α-pinene 30.932 0.59 20.141 0.749
β-pinene 41.975 1.658 28.425 1.918
Camphene 0.293 - 0.193 -
Sabinene 0.668 - 1.513 -
γ-terpinene 0.681 - 1.395 -
Myrcene 0.459 0.572 0.555 0.651
Para-cymene 0.272 - - -
Ortho cymene 0.035 - 0.516 -
Delta-2-carene 0.028 - 0.075 -
Bicycloelemene - 0.512 - 0.437
Terpinolene 0.035 - 0.064 -
1-octen-3-ol 0.068 - 0.291 -
Limonene 0.889 0.785 1.23 0.705
1,8-cineole 0.007 - 0.018 -
α- phellandrene 0.101 - 0.71 -
Verbenene 0.014 - - -
β- phellandrene - - 0.284 -
α-cubebene 0.855 0.453 1.489 0.225
α-copaene - 3.7 1.624 3.58
β-bourbonene 0.422 1.957 0.567 2.182
β-ocimene 0.016 - - -
α-gurjunene 0.137 - 0.657 -
Linalool 0.211 - - -
β-copaene 0.046 2.091 - 1.663
α-humulene 0.033 1471 0.167 1.64
Germacrene 0.483 19.697 - 23.907
β- cubebene 0.03 0.099 1.822 -
Bornyl acetate 0.207 - 0.192 -
Caryophyllene 0.424 21.479 1.386 23.962
β-farnesene -- - - 0.545
Muurola-3,5-Diene 6.445 3.745 7.144 4.386
Cadına-1(6),4-Diene(Trans) 1.221 0.522 0.757 -
Pinocarvone 0.444 - 0.299 -
Muurolene - 298 - -
γ-muurolene - 661 0.682 -
α-muurolene 0.268 - - -
Alpha-campholenal 0.688 - - -
Bicyclogermacrene - - 0.137 10.876
Cadına-1,4-Diene 0.9 - 1.583 -
Calamene - 306 0.568 -
γ-cadinene - 728 - 1.227
α- cadinol - - 0.079 -
Salvial-4(14)-en-1-one 0.057 282 - -
Neralidol 0.053 576 0.094 -
Caryophyllene oxide 0.239 - 0.289 2.288
Cubenol 1.139 0.638 1.886 -
Cubebol 2.799 - 16.982 -
Cubebol(10-Epi) 1.028 - - -
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Table 2: Continue
Borneol 0.037 - - -
Spathulenol - 1.32 0.069 1.227
Tricosane - 2.994
Eicosane - 2033
Docasane - - - 3.339
Heptacosane - -
Pentacosane - 2755 - 3.072
Aromadendrene - 0.278
Alloaromadendrene 0.057 - 0.512 -
β- elemene - - 0.127 1.167
Manoyl oxide 0.248 10143 - -
Ledol 0.159 - - -
Hexadecanoic acid - 9195 - 10.254
Muurola-4(14),5-diene 1.845 352 - -
Carvacrol 0.064 - - -
Kaurene 0.05 - 0.092 -
Viridiflorene - 536 - -
Calacarene - - 0.087 -
Viridiflorol - - 0.363 -
Isoeugenol - - 0.105 -
Muurolol - - 0.527 -
Essential oil ratio 0.11 0.008 0.12 0.01

essential oil ratio of the cultivated Sideritis congesta
species was  0.12%; and Sideritis condensata species
was 0.01%. The main constituents of both natural
and cultivated Sideritis congesta essential oil were β-
pinene and α-pinene, in natural plants 41.975% and
30.932%; in cultivated plants 28.425% and 20.141%,
respectively. The main constituents of Sideritis
condensata essential oil were caryophyllene and
germacrene. These constituents ratio were 21.479%
and 19.697% in natural plants; 23.962% and
23.907% in cultivated plants. Moreover, in the
essential oils of these two species determined another
constituent muurol-a-3,5-diene in natural and
cultivated plants. Also, the constituent of Sideritis
condensata species was hexadecanoic acid, and
determined 9.195% in natural plants and 10.254% in
cultivated plants. 

Özcan et al.[11] determined the oil yield of S.
congesta 0.83% in their study, thirty-six components,
representing 79.7% of the oil with high contents of
muurol-5-en-4-a-ol (11.7%) and muurol-5-en-4-b-ol
(33.0%). Muurol-5-en-4-b-ol and muurol-5-en-4-a-ol,
linalool, bornyl acetate, α-cadinol, α-pinene and 1
epicubenol were the major constituents of S. congesta
oil.

Ezer et al.[8] reported that in the essential oil of
S. congesta and S. argyrea, α- and β-pinene were the
main constituents, while β-caryophyllene and α-
pinene were the major constituents of the oil of S.
condensata.

References

1. Baytop, T., 1984. Türkiye'de Bitkiler ile Tedavi
(Geçmişte ve Günümüzde), Istanbul Universitesi
Yayinlari, No. 3255, Sanal Matbaacilik, Istanbul.

2. Cetinkaya, G., 2010. Conservation and
sustainable wild-collection of medicinal and
aromatic plants in Köprülü Kanyon National
Park, Turkey. Journal of Medicinal Plants

Research, 4(12): 1108-1114.
3. Davis, 1982. P.H. Davis, Flora of Turkey and

East Eagean Island, 7, Edinburgh University
Press, Edinburgh. 

4. Ergin, Ö., Sillanpää and N. Ezer, 1993. Structure
of (3 ,7 )-3,7-dihydroxykaur-16-en-18-yl acetate
(linearol). Acta Cryst., C49: 42-44.

5. Ertan, A., N. Azcan, B. Demirci and K.H.C.
Baser, 2001. Fatty Acid Composition Of Sideritis
Species. Chemistry of Natural Compounds, 37:
4.

6. Estrelles, E., F. Albert, A. Navarro, J. Prieto and
A.M. Ibars, 2004. Germination behaviour of
Labiatae SW distributed in the Iberian Peninsula.
4th European Confrence on the conservation of
wild plants, Planta Europa IV Proceedings, 17-
20th September 2004, Valencia (Spain).

7. Everest, A. and E. Ozturk, 2005. Focusing on
the ethnobotanical uses of plants in Mersin and
Adana provinces (Turkey). Journal of
Ethnobiology and Ethnomedicine, 1: 6.

8. Ezer, N., R. Vila, S. Cañigueral and T. Adzet,
1996. Essential oil composition of four turkish
species of Sideritis. Phytochemistry, 41(1): 203-
205. 

9. Güvenç, A., P.J. Houghton, H. Duman, M.
Coşkun and P. Şahin, 2005. Antioxidant Activity
Studies on Selected Sideritis. Species Native to
Turkey. Informa Healthcare 2005, 43(2): 173-
177. 

10. Kırımer, N., T. Özek, H. Tanrıverdi, F. Koca, A.
Kaya and K.H.C. Başer, 1991. Composition of
essential oils of Sideritis germanicopolitana. In:
K.H.C. Başer, Editor, Proc. 9th Symp. on Plant
Drugs, 16–19 May, Eskişehir, Turkey (1991), pp:
371-381 (in Turkish).

11. Özcan, M., J.C. Chachat and A. Akgül, 2001.
Essential oil composition of Turkish mountain
tea (Sideritis spp.). Food Chemistry, 75(4): 459-
463.



226Adv. Environ. Biol., 5(2): 222-226, 2011

12. Sezik, E. and N. Ezer, 1983. Türkiyede halk
ilacı ve çay olarak kullanılan bitkiler üzerinde
morfolojik ve anatomik çalışmalar. I. Sideritis
congesta Davis & Huber-Morath, Doğa Bilim
Dergisi, Seri c7: 163-168 (in Turkish).

13. Uçar, E. and K. Turgut, 2009. In Vitro
Propagation of Some Mountain Tea (Sideritis)
Species. Akdeniz Unversity, The Journal of
Agricultural Faculty, 22(1): 51-57.


