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ABSTRACT

n this study, the essential oil composition of Salvia cryptantha Montbret & Aucher ex Bentham from Turkey.

The qualitative and quantitative essential oil contents of the this species was determined and compared with
each other. The chemical composition of essential oils obtained by hydrodistillation of Salvia cryptantha was
investigated by GC and GC-MS. The essential oils yield is 0.4 (v/w). Sixty three constituents were comprised
the 98.7% of the total essential oil extracted from the Salvia cryptantha. The predominant compounds of Sal-
via cryptantha were determined as 1.8-cineole (21%), camphor (19.1%), a-pinene (12.5%), camphene (8.7%).
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6z

u calismada, Tlrkiye icin endemik Salvia cryptantha'nin Montbret & Aucher ex Bentham ucucu yag

kompozisyonu analiz edildi. Bu tirin nicel ve nitel ucucu yag icerigi belirlendi ve birbirleriyle karsilastirildi.
Ucucu yadin kimyasal kompozisyonu su damitimi yardimiyla belirlendi ve GC/GC-MS kullanilarak incelendi.
Ucucu yag verimi 0.4% (v/w)'dir. Salvia cryptantha'tadan 63 bilesenin elde edilen toplam ucucu yagin
%98.7'sini olusturdugu goruldl. Salvia cryptantha'da temel bilesenler 1.8-sineol (%21), kafur (%19.1), a-pinen
(%12.5) ve kamfen (%8.7) olarak belirlendi.

Anahtar Kelimeler
Salvia cryptantha, GC-MS, Ucucu Yag, 1.8-Sineol, Kamfor.

Article History: Received: Mar 11, 2017; Revised: Aug 15, 2017; Accepted: Oct 25, 2017; Available Online: Dec 25, 2017.
DOI:10.15671/HJBC.2017.171

Correspondence to: G. Dogan, Firat University, Science Faculty, Biology Department, Elazig, Turkey.

Tel: +90 (424) 237 0000 Fax: +90 (424) 237 0000 E-Mail: gdogan@firat.edu.tr



316

G. Dogan et al. / Hacettepe J. Biol. & Chem., 2017, 45 (3), 315-320

INTRODUCTION

Salvia L. is the largest genus of plants in the
Lamiaceae family, with approximately 900
species including annual, biennial or perennial
herbs, along with woody subshrubs [1]. The genus
is distributed throughout the world with the center
of diversity and origin appearing to be Central and
Southwestern Asia [2]. An unusually large number
of useful secondary metabolites belonging to
various chemical groups, such as essential oils,
terpenoid compounds, and phenolic derivatives,
have been isolated from the genus, which
features prominently in the pharmacopoeias of
many countries throughout the world [3]. Salvia L.
species whichisrepresented by 95 speciesintotal
in Turkey [4]. Salvia cryptantha is represented in
C group in Flora of Turkey. The species is endemic
and Iran-Turan element. The wild growing species
is endemic to the rocky lands and chalky hills of
Turkey, widely distributed from 700 to 2500 m
[5]. S. cryptantha is a perennial bush branching
in a disorderly fashion on the ground. Its older
branches are brittle and rough while the younger
ones are soft and covered by fine fuzz. It flowers
in May up to late August. S. cryptantha plants
are generally propagated through cuttings [3].
Salvia crypthantha, named “tapir"” in Turkish, is a
plant growing wild in Middle Anatolia and its dried
flowers are used as a herbal tea and local materia
medica [6]. A less variable species than its close
relative S. multicaulis and generally more western
in its distribution. In areas where they overlap,
e.g. Sivas and Nigde, they appear to retain their
identity and no hybrids have been seen [5].

Salvia species have been recorded to be
used for memory enhancement in European
folk medicine [7] and have been also used as
folk remedy in tea form against simple disordes
in Anatolia [8]. Several species are used to
treat microbial infections, cancer, malaria,
inflammation, loss of memory and to disinfect
homes after sickness [2]. In Turkish folk medicine,
some Salvia species have been recorded to be
used against wounds, inflammatory and skin
diseases [9-11]. For instance; the roots of Salvia
aethiopsis are boiled together with the resin of
Abies bornmdilleriana, butter, and basewax, the
mixture is then condensed into an ointment form,
which is applied every day on cuts and other

wounds for 5-10 days. The aerial parts of Salvia
tomentosa Mill. are used againist rheumatic
pain. Salvia nemorosa is pounded and applied
externally to stop bleedings and to heal wounds
[12]. Infusion prepared with aerial parts of
Salvia cryptantha is used for stomach disorders
internally; the decoction obtained from aerial
parts is used as antiseptic for wounds [11]. It is
reported that the S. cryptantha has antitumoral
potential aganist breast cancer [13].

Recently, the essential oils and various
extracts of plants have provoked interest as
sources of natural products. They have been
screened for their potential uses as alternative
remediesfor the treatment of many infectious
diseases and the preservation of foods from the
toxic effects of oxidants. Particularly, the anti-
microbial activities of plant oils and extracts
have formed the basis of many applications,
including raw and processed food preservation,
pharmaceuticals, alternative medicine and
natural therapies [14,15].

MATERIALS and METHODS
Plant Material

Salvia cryptantha specimens were collected
during to flowering stage in June, 2011, at an

altitude of 1330 m, Darende (Sivas-Turkey).
Voucher specimens are kept at the Firat
University Herbarium (FUH-9010). Air-dried

aerial parts of the plant materials (100 g) were
subjected to hydrodistillation using a Clevenger-
type apparatus for 3 h to yield. The essential oil
was analyzed by using GC and GC-MS.

Isolation of the Essential Oils

Air-dried aerial parts of the plant materials (100
g) were subjected to hydrodistillation using a
Clevenger-type apparatus for 3 h.

Gas Chromatographic (GC) Analysis

The essential oil was analysed using HP 6890 GC
equipped with FID detector and HP- 5 MS (30 m
x 0.25 mm i.d., film tickness 0.25 um) capillary
column was used. The column and analysis
conditions were the same as in GC-MS expressed
as below. The percentage composition of the
essential oils was computed from GC-FID peak
areas without correction factors.



Gas Chromatography/Mass Spectrometry
(GC-MS) Analysis

The oils were analyzed by GC-MS, using a
Hewlett Packard system. HP- Agilent 5973 N
GC-MS system with 6890 GC in Plant Products
and Biotechnology Res. Lab. (BUBAL) in Firat
University. HP-5 MS column (30 m x 0.25 mm i.d.,
film tickness 0.25 um) was used with helium as
the carrier gas. Injector temperature was 250°C,
split flow was 1 ml/min. The GC oven temperature
was kept at 70°C for 2 min. and programmed to
150°C at a rate of 10°C/min and then kept constant
at 150°C for 15 min to 240°C at a rate of 5°C/min.
Alkanes were used as reference points in the
calculation of relative retention indices (RRI). MS
were taken at 70 eV and a mass range of 35-425.
Component identification was carried out using
spectrometric electronic libraries (Wiley, Nist).

RESULTS and DISCUSSIONS

The chemical composition of essential oils
obtained by hydrodistillation of Salvia cryptantha
was investigated by GC and GC-MS. The essential
oils yield is 0.4 (v/w). Sixty three constituents
were comprised the 98.7% of the total essential
oil extracted from the Salvia cryptantha. The
predominant compounds of Salvia cryptantha
were determined as 1,8-cineole (21%), camphor
(19.1%), o-pinene (12.5%), camphene (8.7%)

(Table 1). The oil was complex mixtures of non-

terpenes, monoterpenes and sesquiterpenes:
63 components were identified in essential oil
under study. The essential oil is mainly composed
of monoterpene derivatives. The essential oil
analysis showed that oxygenated monoterpenes
and monoterpenes concentrations were higher
than those of oxygenated sesquiterpenes and
sesquiterpenes.

GC-MS analysis revealed that the major
constituents of the S. cryptantha and S. multicaulis
oils were a-pinene (18.1 and 21.9%), 1,8 cineole
(eucalyptol) (15.3 and 20.1%), camphor (7.7 and
11.0%), camphene (6.4 and 7.8%) and borneol (4.8
and 7.3%), respectively [16]. Our analysis results
study were showed similarity with the Tepe's
findings, because of the presence of the major
components; 1,8 cineole (21%), camphor (19.1%)),
a-pinene (12.5%), camphene (8.7%) in our sample.
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1,8-Cineole (15.7-37.1%), camphor (6.0-13.0%),
a-pinene (1.0-11.9%) and camphene (0.9 - 7.7%)
were found to be the major components in the
S. crypthantha oils [17]. Bayrak and Akgul stated
that oil of S. crypthantha contained borneol
(24.8%), camphor (17.5%), 1,8-cineole (10.4%)
and a-pinene (5.8%) as major components [18].
It was reported that camphor (18.1%), 1,8-cineole
(17.8%), bornyl acetate (11.4%) and borneol
(5.8%) as the main components in S. crypthantha
oil [19]. A survey of the literature reveals that oil
of S. crypthantha was found to contain 1,8-cineole
(27.9%), bornyl acetate (17.1%) and camphor
(15.6%) [20].

Saadia et al. [6] reported that oil of
S. cryptantha contained camphor (25.6%).
1,8-Cineole (20.3%), B-pinene (12.8%), n-hexane
(10.6%), borneol (5.1%) and a-pinene (4.1%) were
the other important components. The volatile
fraction of the Turkish S. crypthantha differs from
many Salvia species growing in the Mediterranean
region, in regards to compounds, in the variety of
its components and their relative quantity [6].

The contents of essential oil were obtained
1.44% in aerial part and 0.4% in flower. Thirteen
components in aerial parts oil and 10 components
in flower oil were identified, representing 97.89
and 97.33%, respectively. 1,8-Cineole (30.38 and
36.28%), valencene (24.34 and 26.53%) and
camphor (12.29 and 14.72%) were found as the
major components of both aerial parts and flower
oils, respectively [21].

The essential oil composition of the Salvia
trichocladaand S. multicaulis-belongs to the same
group B in genus Salvia from Turkey; 1,8-cineole
(17.0%), camphor (13.2%), a-pinene (9.3%),
valeranone (8.5%) and a-eudesmol (5.7%) were
determined to be present at a high compounds
of the S. multicaulis oil and B-pinene (13.7%),
camphor (11.3%), caryophyllene oxide (7.0%),
1,8-cineole (5.9%) and trans-caryophyllene
(5.5%) were in S. trichoclada essential oil [22].
Another our study essential oil composition
of S. palaestina and S. tomentosa the major
components B-caryophyllene (18%), germacrene
D (16.5%)), linalool L (9.2%), caryophyllene oxide
(7.3%), linalyl acetat (6%), a-copaene (4.3%),
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Table 1. Constituents of the essential oil from S. crypthantha.

No Compounds RRI %
1 Hexanal 936 0.1
2 Tricyclene 1014 0.4
3 o-Thujone 1016 0.3
4 o-Pinene 1021 12.5
5 Camphene 1035 8.7
6 Sabinene 1052 0.4
7 B-Pinene 1056 4.6
8 3-Octanone 1061 0.1
9 B-Myrcene 1064 1.3
10 a-Terpinene 1085 0.1
n p-Cymene 1092 1.2
12 Limonene 1094 2.3
13 1,8-Cineol 1098 21.0
14 cis-Ocimene 1100 0.1
15 y-Terpinene me 0.2
16 cis-Sabinenehydrate 1126 0.4
17 a-Terpinolene 137 0.2
18 Linalool-L 148 0.2
19 Undecane 1149 0.3
20 Camphor 1185 19.1
21 Borneol-L 199 3.5
22 Terpinen -4 -ol 1205 0.9
23 Myrtenol 1216 0.5
24 isoborneol 1222 0.1
25 Bornyl acetate 1282 1.3
26 o-Cubebene 1337 0.2
27 a-Ylangene 1355 0.2
28 a-Copaene 1360 1.0
29 B-Bourbonene 1366 0.1
30 a-Copaene 1369 0.1
31 cis-Jasmone 1372 0.1
32 Cycloprop(e)azulene 1383 0.2
33 B-Caryophyllene 1393 1.0
34 3-Copaene 1400 0.3
35 a-Selinene 1404 0.1

36 Aromadendrene 1406 0.3
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Table 1. Constituents of the essential oil from S. crypthantha. (continue)

37 5,9-Undecadien 141 0.1
38 o-Farnesene 1415 0.1
39 a-Humulene 1418 1.5
40 apthalene 1431 0.9
41 a-Amorphene 1434 0.1
42 Germacrene D 1435 0.1
43 B-Selinene 1441 0.4
44 ethyl-isoeugenol 1442 0.8
45 icyclogermacrene 1445 1.5
46 o-Cadinene 1458 0.2
47 Cis-Calamenene 1461 0.2
48 Muurola-3,7-diene 1468 0.2
49 a-Calacorene 1473 0.3
50 a-Calacorene 1486 0.1
51 1,5-EpoxySalvial-4[14]-ene 1490 0.7
52 Caryophyllenoxide 1498 0.5
53 Gauaiol 1500 0.1
54 Salvial-4[14]en-1-one 1504 0.6
55 Muurolene 1506 0.3
56 Jasmone 1512 0.6
57 Isolongifolene 1517 0.1
58 Germacrene B 1524 0.4
59 o-Cadinol 1533 0.4
60 a-Eudesmol 1540 2.0
61 Valeranone 1550 2.0
62 Ethanone 1555 1.0
63 Abietane 1756 0.1

Total 98.7

RRI: Relative Retention Index

sclaerol (6.6%) ve spathulenol (4.1%); a-pinene
(33.7%), germacrene D (7.5%), B-pinene (6.8%),
a-humulene (6%), veridiflorol (3.8%) ve limonene
(3.1%) respectively [23]. Recently we have stated
in a study, essential oils of the aerial parts of
S. russellii and S. bracteata major constituents
of S. russellii were thymol (31.9%), a-terpinol
(13.1%), y-terpinene (12.5%), whereas those S.
bracteata were caryophyllene oxide (17.8%) o-
caryophyllene (16.7%), B-pinene (10.5%) [24].

In conclusion, our findings were generally
similar to the literature results by the major
components,because of minor differences from
the research parameters. These variations may
be due to the climatological factors, drying
conditions, made of distillation and vary also
qualitatively and/or quantitatively with collection
period. These factors also play a role in the
oil composition. This study demonstrates the
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occurrence of 1.8-cineole/camphor chemotype
of S.cryptantha in eastern Anatolian region of
Turkey.
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