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Abstract

In this study, essential oil compositions of Salvia cadmica Boiss. var. bozkiriensis Celep, Kahraman & Dogan,
(dried and fresh aerial parts) collecting from type locality was investigated. Essential oil was obtained by
hydrodistillation for 3 h using Clevenger type apparatus and the compositions was determined in GC-MS. In this
research, it was observed that the EO compositions varied with respect to be fresh or dry of the plant parts. The LSD
test results revealed that the highest EO content was 2-nonanone (29.59 %) in fresh aerial parts, while the highest
content was pulegone (20.14 %) in dried part of the plant. Furthermore, some EO components were not found in the
fresh aerial parts, while it was determined in dried parts of the plant (p-methylanisole, isomenthone, p-cymene,
homofuranol, azunol, isomenthone, carvacrol, menthylacetate, roseoxide-2-one, pulegone, lauric aldehyde,
isogermacrene-epoxide, isoborneol, geranyl butyrate, valealdehyde and safranol). On the contrary, some components
were observed in the fresh aerial parts, while it was not found in dried parts of the plant (lindoxide, 2-oxapropanoic
acid, a-terpineol, a-terpinene, carvone, geranyl butyrate, valealdehyde and safranol). The objective of the study was that
the determination of the differences between the EO compounds and compositions varied according to be the plant fresh
or dry.
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%

Taze ve kurutulmus Tiirkiye endemigi Salvia cadmica Boiss var. Bozkiriensis Celep, Kahraman &
Dogan bitkisinin ugucu yag bilesenlerinin karsilastirnlmasi

Ozet

Bu ¢alismada, Dogal lokasyondan toplanan Salvia cadmica Boiss. var. bozkiriensis Celep, Kahraman & Dogan
bitkisinin (yas ve kuru herbalarinda) ugucu yag bilesenleri arastirilmistir. Bitkinin ugucu yagi, Clevenger aparati
kullanilarak 3 saat boyunca hidrotistilasyon yontemiyle elde edilmistir ve ugucu yag bilesenleri de GC-MS ile
belirlenmistir. Bu arastirmada yas ve kuru herbadan elde edilen ugucu yag bilesenlerinin farklilik gosterdigi
gozlemlenmigtir. LSD test sonuglarina gore, bitkinin taze herbasinda en yiiksek ugucu yag bileseninin 2-nonanon (%
29.59), kurutulmus herbasinda en yiiksek ugucu yag bileseninin pulegone (% 20.14) oldugu ortaya konulmustur. Ayrica
bazi ugucu yag bilesenleri taze herbada tespit edilmemisken, kuru herbadan elde edilen ugucu yagda belirlenmistir (p-
methylanisole, isomenthone, p-cymene, homofuranol, azunol, isomenthone, carvacrol, menthylacetate, roseoxide-2-one,
pulegone, lauric aldehyde, isogermacrene-epoxide, isoborneol, geranyl butyrate, valealdehyde and safranol). Bunun
aksine bazi ugucu yag bilesenleri de taze herbada belirlenmisken, kuru herbada belirlenmemistir (lindoxide, 2-
oxapropanoic acid, o-terpineol, a-terpinene, carvone, geranyl butyrate, valealdehyde and safranol). Caligmamizin
amact, bitkinin taze ve kuru herbasindan elde edilen ugucu yag bilesenleri arasinda farkliligi ortaya koymaktir.

Anahtar kelimeler: temel yag, endemic, taze parcalar, kurutulmus pargalar, Salvia cadmica var. bozkiriensis

: Corresponding author / Haberlesmeden sorumlu yazar: Tel.: +903322231889; Fax.: +903322410106; E-mail: ybagci66@gmail.com

© 2008 All rights reserved / Tiim haklari saklidir BioDiCon. 677-0517


http://www.biodicon.com/

Biological Diversity and Conservation — 11/ 1 (2018) 161

1. Introduction

Salvia L. (tribe Mentheae: subtribe Salviinae), the largest genus of the family Lamiaceae, representing a
diverse cosmopolitan assemblage of nearly 1000 species. The genus is found predominantly in 3 regions of the world;
there are at least 500 species in Central and South America, 200 species in western Asia, and 100 species in eastern
Asia (Ipek et al., 2012; Ranjbar and Paketchi 2014; Walker et al., 2004).

The genus Salvia, with about 700 species and represented in Turkish flora by 88 species and 45 endemics, is
one of the most widespread members of the family Lamiaceae. 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 (Bondhorpe et al., 1989; Luis et al., 1992; Ulubelen and Topcu 1992).

Salvia cadmica Boiss. var. bozkiriensis is an aromatic herb belonging to Lamiaceae. The wild growing species
is endemic to on calcareous rocks of Turkey, widely distributed from 1000 to 2000 m (Celep et al., 2011).

The genus Salvia is known throught the world as important because of the useful essential oils produced by the
foliage. Many species and varieties grown wild or are cultivated in many parts of the world. The herbs and their
derivatives such as essential oils are used commonly in the food, drug and perfumery industries. These oils are used as
flavorings, fragrances in the food industry, and for medicinal purposes in several regions. Infusion of dried leaves of
some Salvia genus are used for their spasmolytic, hypoglycaemic, diuretic, choleretic and emmenagogue properties in
flok medicine (Kelen and Tepe 2008). Perhaps the best known and widely used sage oils come from Dalmatian sage (S.
officinalis) and from clary sage (S. sclarea) (Ford et al., 2011; Kamatou et al., 2008). Also, Bager et al. (2009) were
studied Comparative Morphological and Phytochemical Characterization of Salvia cadmica and S. smyrnaea).

S. cadmica var. bozkiriensis belong to the family Labiatae is perennial herbaceous plants collected from type
locality (Bozkir-Konya) Turkey.

The aim of this study was to establish the chemical composition of dried and fresh aerial parts the S. cadmica
var. bozkiriensis growing wild in Turkey. In the present paper, we report for the first time on the chemical composition
of the essential oils obtained from aerial parts of dried and fresh S. cadmica var. bozkiriensis.

2. Materials and methods
2.1. Plant materials

Fresh aerial parts of S. cadmica var. bozkiriensis was collected during the flowering period from Bozkir Konya
in 2011 and the aerial parts were dried in the shade at room temperature. Plant was identified by Dr. Bagci, and a
voucher specimen (Dogu 3421 & Bagci) is kept at the herbarium of the Biology Department, University of Selguk,
Turkey.

2.2. GC-MS profile of the plant parts

Aerial parts (dried and fresh branch, leaf and herb) of the S. cadmica Boiss. var. bozkiriensis were subjected to
hydrodistillation for 3 h using Clevenger type apparatus to produce essential oil. The essential oils were stored at -200C
until analyzed.

GC analysis was performed on a Agilent 6890N Network GC system combined with Agilent 5975C VL MSD
Network Mass Selective Detector. The GC conditions were; column, DB Waxter- HP Innowax Capillary (60.0 m x 0.25
mm, 0.25 um); oven temperature programme: The column held initially at 60 °C for 10 min after injection, then
increased to 220 °C with 4°C/min heating ramp for 10 min and increased to 2400C with 10 °C/min heating ramp without
hold; injector temperature 2500C; carrier gas; Helium; inlet pressure, 9.60 psi; linear gas velocity, 7 cm/sec; initial flow
0.3 ml/min; split ratio, 65.0:1; injected volume 1.0ul. MS conditions were regulated as follows; ionization energy: 70
eV, ion source temperature: 280 °C; interface temperature: 250 °C; mass range: 35-450 amu.

Determination of the components was performed by comparison of their mass spectra with Wiley 7.1 and Nist
GC-MS Libraries and retention indices, relative to n-alkanes, with corresponding data from relevant literature. The
percentages of the components were calculated from the GC peak areas using the normalization method.

3. Results
3.1. Essential oil composition of Salvia cadmica Boiss. var. bozkiriensis Celep, Kahraman & Dogan

Results was indicated that there were significant (p<0.01) differences between the the aerial parts of dried and
fresh S. cadmica var. bozkiriensis with respect to their essential oil compositions. The oil yields of the the plants was

determined to be in amount trace. The LSD test results revealed that the highest EO content was 2-nonanone (29.59 %),
followed by 6-methyl-3,5-heptadien-2-one (12.64 %), 2-nonanol (7.90), B-ocimene (7.81 %) and delta-decalactone
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(4.92 %) in fresh aerial part of the plant. EO composition may vary considerably between aromatic plant species and
varieties, and within the same variety from different geographic areas (Zygadlo and Julian1 2003). On the other hand, in
this research, it was found that the EO compositions varied with respect to be fresh or dry of the plant parts. According
to this data, on the contrary, it was observed that the highest EO content was pulegone (20.14 %), followed by
roseoxide-2-one (9.37%), delta-decalactone (6.32 %), carvacrol (3.97 %) and isogermacrene-epoxide (3.49 %) in the
dried aerial part of the plant. The major EO compositions was also shown in Figures 1, 2 and 3.
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Figure 1. Essential oil compouds and compositions of the aerial dried and fresh parts of Salvia cadmica Boiss. var.
bozkiriensis
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Figure 2. Major essential oil compounds and compositions of the aerial fresh part of Salvia cadmica Boiss. var.
Bozkiriensis

It was also presented in Table 1 that, some EO components were not found in the fresh aerial parts, while it
was determined in dried parts of the plant (for instance; p-methylanisole, isomenthone, p-cymene, homofuranol, azunol,

isomenthone, carvacrol, menthylacetate, roseoxide-2-one, pulegone, lauric aldehyde, isogermacrene-epoxide,
isoborneol, geranyl butyrate, valealdehyde and safranol).
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Figure 3. Major essential oil compounds and compositions of the aerial dried part of S. cadmica Boiss. var. bozkiriensis

Table 1. The essential oil compositions of the fresh and dried aerial parts of Salvia cadmica
Boiss. var. bozkiriensis

RI Compounds Fresh (%) Dried (%)
1021 a-pinene 0.69 1.36
1110 sabinene 0.44 0.48
1196 limonene 0.52 0.88
1200 cis-4-decenal 0.37 0.00
1202 1.8-cineole 0.84 2.53
1224 p-methylanisole 0.00 0.34
1226 fB-ocimene 7.81 0.00
1236 p-cymene 0.00 0.77
1292 2-nonanone 29.59 0.90
1298 a-naginatene 3.13 0.00
1438 lindoxide 0.24 0.00
1493 isomenthone 0.00 2.01
1516 2-nonanol 7.90 0.00
1522 camphor 1.59 0.00
1539 linalool 1.75 0.00
1561 methyl acetate 0.00 0.28
1583 6-methyl-3,5-heptadien-2-one 12.64 0.78
1605 Roseoxide-2-one 0.00 9.37
1657 pulegone 0.00 20.13
1680 lauric aldehyde 0.00 1.01
1685 cryptene 2.67 0.00
1686 isoborneol 0.00 1.02
1688 farnesol 1.95 1.21
1700 a-terpineol 0.35 0.00
1703 a-terpinene 0.51 0.00
1749 carvone 0.50 0.00
1758 geranyl propaneate 4.87 0.00
1759 geranyl butyrate 0.00 0.86
1799 cumin aldehyde 2.60 0.50
1814 valeraldehyde 0.00 0.47
1942 safranol 0.00 0.96
2101 isogermacrene-epoxide 0.00 3.49
2128 2-oxapropanoic acid 0.03 0.00
2217 carvacrol 0.00 3.97
2245 azunol 0.00 177
2283 homofuronol 0.00 0.66
2351 delta-decalactone 4.92 6.32
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Calculation formula of retention indice

Ip=100n+100 [tr(x)-tR(n)])/ [tR(n+1)-tR(n)]

Ip: Retention Indice, n: Carbon atom number of the hydrocarbon eluting before the sample, tr(x): Retention time of
sample x (the components of the essential oil), tR(n): Retention time of the hydrocarbon eluting before the sample,
tR(n+1): Retention time of the hydrocarbon eluting after the sample

a-c Means with no common superscripts within each row are significantly different (P < 0.01).

On the contrary, some components were observed in the fresh aerial parts, while it was not found in dried parts
of the plant (for example; lindoxide, 2-oxapropanoic acid, a-terpineol, a-terpinene, carvone, geranyl butyrate,
valealdehyde and safranol).

The aim of the study was that the differences between the EO compounds and compositions varied according to
be the plant fresh or dry.

References

Banthorpe, D.V., Bilyard, H.J., Brown, G.D. (1989). Enol esters of caffeic acid in several genera of the Lamiaceae.
Phytochemistry, 28, 2109-2113.

Baser, K.H.C., Demirci, B., Kurkcuoglu, M., Satil, F., Tumen, G. (2009). Comparative Morphological And
Phytochemical Characterization Of Salvia cadmica and S. smyrnaea; Pakistan Journal of Botany, 41 (4), 1545-
1555.

Celep, F., Kahraman, A. andDogan, M. (2011). A new taxon of the genus Salvia (Lamiaceae) from Turkey. Plant
Ecology and Evolution 144 (1): 111-114.

Davis, P.H. (1982) Flora of Turkey and the East Aegean Islands. The University Press, Edinburgh.

Ipek, A., Giirbiiz, B., Bingél, U., Geven, F., Akgiil, G., Rezaeieh, K., Cosge, B. (2012). Comparison of essential oil
components of wild and field grown Salvia cryptantha Montbert & Aucher ex Benthan, in Turkey. Turk J Agric
For, 36, 668-672.

Ford, J.A., Watkins, W.C., Blumenstein, L. (2011). Correlates of Salvia divinorum use in a national sample: Findings
from the 2009 National Survey on Drug Use and Health; Addictive Behaviors, 36, 1032-1037

Kamatou, G.P.P., Makunga, N.P., Ramogola, W.P.N., Viljoen, A.M. (2008). South African Salvia species: A review of
biological activities and phytochemistry; Journal of Ethnopharmacology, 119, 664-672

Kelen, M., Tepe, B. (2008). Chemical composition, antioxidant and antimicrobial properties of the essential oils of three
Salvia species from Turkish flora; Bioresource Technology, 99, 4096-4104

Luis J.G., Gonzalez, A.G., Andrews, L.S., Mederos, S. (1992). Diterpenes from in vitro-grown Salvia canariensis.
Phytochemistry, 31, 3272-3273.

Ranjbar, M. Paketchi, A. (2014) A note on Salvia sect. Aethiopis (Lamiaceae) of Iran. Biodicon, 7:3 130-137.

Ulubelen, A., Topcu, G. (1992). Abietane diterpenoids from Salvia pomifera. Phytochemistry, 31, 3949-3951

Zygadlo, J.A., Juliani, H.R. (2003). In: Majunder DK, Govil, JN, Singh VC (eds.) Phytochemistry and Pharmacology II,
Vol: 8, Stadium, Houston, p. 273.

Walker, J.B., Sytsma, K.J., Treutlein, J., Wink, M. (2004). Salvia (Lamiaceae) is not monophyletic: Implications for the
systematics, radiation, and ecological specializations of Salvia and tribe Mentheae. Am J Bot, 91,1115-1125.

(Received for publication 05 May 2017; The date of publication 15 April 2018)

Yavuz BAGCI et al., Comparison of essential oil compositions of fresh and dried plant of endemic Salvia cadmica Boiss. var. bozkiriensis Celep,
Kahraman & Dogan, in Turkey



