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ABSTRACT

Salvia officinalis L. and Salvia virgata Jacq are perennial shrub and aromatic plant belongs to Lamiaceae
family. The aim of this study was to identify of the chemical components of two ecotypes of S. officinalis
L. and S. virgata Jacq_cultivated from Iran. The aerial parts of S. officinalis and S. virgata were collected
from two provinces of Estahban (Fars province) in South Iran and Isfahan province in center Iran, during
2014. The essential oil was extracted by a Clevenger approach and analyzed using GC/MS. In total, 42,
30 compounds were identified of S. officinalis oil in Estahban and Isfahan province, respectively. The
major constituents of the oil Estahban were; a-thujone (37.18%), 1,8-cineole (12.71%), B-thujone
(9.10%), camphene (5.54%), viridiflorol (5.33%) and a-pinene (5.20%). The major constituents of the oil
Isfahan were; a-thujone (28.67%), camphore (14.76%), B-thujone (11.89%), 1,8-cineole (8.65%), a-
pinene (7.56%) and B-pinene (3.87%). In S. virgata oil, 29, 33 compounds were identified in Estahban
and Isfahan province, respectively. The major constituents of the oil Estahban were; caryophyllene oxide
(30.23%), B-caryophyllene (22.63%), sabinene (11.82%), 1-octan-3-ol (6.64%), thujene (6.28%) and
terpinene-4-ol (5.25 %). The major constituents of the oil Isfahan were; [B-caryophyllene (34.98%),
caryophyllene oxide (25.78%), a-terpinene (6.45%), 1,8-cineole (4.71 %), terpinene-4-ol (3.79%) and
thujene (3.35%). Differences in the volatile composition of the plants could be attributed to genetic,
chemotype, distinct environmental and climatic conditions.
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INTRODUCTION

The genus Salvia the largest genus of Lamiaceae: subfamily Nepetoideae, tribe Mentheae, represents a
cosmopolitan assemblage of nearly 1000 species worldwide, concentrated mainly in the three major
regions of the world: Central and South America (500 spp.), western Asia (200 spp.) and eastern Asia
(100 spp.). The gametic chromosome number for this species n=10. The somatic count was found to be
2n=20 (Rechinger, 1982; Walker and Sytsma, 2007). There are 58 salvia species growing naturally in Iran,
17 species endemic. Salvia virgata Jacq. commonly known as wand sage or southern meadow sage. It is a
perennial plant growing wild in the Iran (Mozaffarian, 2008).

Several species of Salvia are cultivated for their aromatic characteristics and are used as flavorings, food
condiments, cosmetics and perfume additives. Additionally, Salvia species have commonly been widely
used as folk medicines as antibacterial, antiviral, antitumor, spasmolytic, antioxidant and anti-
inflammatory treatments and have further been used in the treatment of mental, nervous and
gastrointestinal conditions (Lu and Foo, 2002; Tepe et al., 2005).

It is well known that yield and yield components of plants are determined by a series of factors, including
plant genetic, climate, edaphic, elevation, and topography and also an interaction of various factors
(Salehi et al., 2014; Abedi et al., 2015). For example, Abotalebi et al., (2013) reported the major
components (Salvia virgata Jacq) cultivated in Sepidan (Fars province) were (E)-caryophyllene (37.0%),
caryophyllene oxide (15.2%), phytol (6.1%), spathulenol (5.0%), germacrene-D (4.0%), sabinene (3.9%).
Golparvar and Hadipanah (2013) reported the major components (Salvia officinalis L.) cultivated in
Isfahan (Iran) were camphor (17.75%), thujone (13.25%), 1,8-cineole (13.03%), a-pinene (6%), B—
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thujone (5.85%), o-humulene (5.48%), B-caryophyllene (5.07%) and borneol (3.72%). Alizadeh and
Shaabani (2012) results showed that, forty two components were identified in S. officinalis oil cultivated
in Iran. a-thujone (41.48%), borneol (8.33%), 1,8 cineole (7.94%), B-thujone (6.75%) virdiflorol (5.85%),
camphene (3.46%), a- pinene (3.24%), a-humulene (2.64%) and B-pinene (2.25%) determined as the
major components. The aim of the present study was to assess the chemical components of two ecotypes
of (Salvia officinalis L.) and (Salvia virgata Jacq) cultivated from Iran.

MATERIALS AND METHODS
The aerial parts of S. officinalis and S. virgata were collected from two provinces of Estahban (Fars
province) in South Iran and Isfahan province in center Iran, during 2014 and were sown (Table 1).

Table 1: Collection site information, some physical and chemical properties of soil collection site in
the present work

Site  Collection site city, Latitud Longit Altitude PH EC Sand  Silt Clay

no Province e ude (m asl?) (ds/m) (%) (%) (%)

1 Estahban, Fars 29° 07 54° 02 1700 6.42 3.21 23.14 65.16 11.16
'N 'E

2 Isfahan, Isfahan 34° 48 48° 31 1550 731 4.15 1757 77.66 5.63
'N 'E

The fresh aerial parts of S. officinalis and S. virgata were dried inside for six days at room temperature
(25 £ 5 °C), and the ground to fine a powder using Moulinex food processor. The essential oil was
extracted from 100 g of ground tissue in 1 L of water contained in a 2 L flask and heated by heating jacket
at 100 °C for 2 h in a Clevenger—type apparatus, according to producers outlined British Pharmacopoeia.
The collected essential oil was dried over anhydrous sodium sulfate and stored at 4 "C until analyzed.
Compositions of the essential oils were determined by GC-MS. The GC/MS analysis was carried out
with an Agilent 5975 GC-MSD system. HP-5MS column (30 m x 0.25 mm, 0.25 pm film thickness) was
used with helium as carrier gas with flow rate of 1.0 mL/min.

The oven temperature was kept 20 “C at 50 “C for 4 min and programmed to 280 °C at a rate of 5 "C /min,
and kept 20 “C constant at 280 ‘C for 5 min, at split mode. The injector temperature was at 20 °C at 280
°C. Transfer 20 line temperatures 280 “C. MS were taken at 70 eV. Mass range was from m/z 35 to 450.
Identification of the essential oil components was accomplished based on comparison of retention times
with those of authentic standards and by comparison of their mass spectral fragmentation patterns
(Adams, 2007).

RESULTS AND DISCUSSION

Qualitative and quantitative analysis of the essential oils volatile profile are listed in Table 2. In S.
officinalis oil, 42, 30 compounds were identified in Estahban and Isfahan province, respectively. The
major constituents of the oil Estahban were; a-thujone (37.18%), 1,8-cineole (12.71%), B-thujone
(9.10%), camphene (5.54%), viridiflorol (5.33%) and a-pinene (5.20%). The major constituents of the oil
Isfahan were; a-thujone (28.67%), camphore (14.76%), B-thujone (11.89%), 1,8-cineole (8.65%), o-
pinene (7.56%) and B-pinene (3.87%). In S. virgata oil, 29, 33 compounds were identified in Estahban
and Isfahan province, respectively. The major constituents of the oil Estahban were; caryophyllene oxide
(30.23%), B-caryophyllene (22.63%), sabinene (11.82%), 1l-octan-3-ol (6.64%), thujene (6.28%) and
terpinene-4-ol (5.25 %). The major constituents of the oil Isfahan were; B-caryophyllene (34.98%),
caryophyllene oxide (25.78%), a-terpinene (6.45%), 1,8-cineole (4.71 %), terpinene-4-ol (3.79%) and
thujene (3.35%).

Abotalebi et al., (2013) reported the major components (Salvia virgata Jacq) collected wild plants in
Sepidan (Fars province) were (E)-caryophyllene (38.1%), caryophyllene oxide (18.6%),
bicyclogermacrene (9.0%), spathulenol (7.4%), phytol (4.0%), germacrene-D (3.3%).
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Table 2: Chemical composition of essential oils two ecotypes of S. officinalis and S. virgata

S. officinalis S. virgata
No Compound RI Estahban Isfahan Estahban Isfahan

(%) (%) (%) (%)
1  Cis-Salvene 852 0.43 1.21 - -
2 Trans-Salvene 859 0.06 0.94 - -
3 Tricyclene 915 0.19 - - -
4  Thujene 928 0.11 0.06 6.28 3.35
5  «a-Pinene 937 5.20 7.56 1.14 0.87
6 Camphene 955 5.54 2.65 - 0.94
7  Sabinene 974 0.05 0.12 11.82 2.89
8  PB-Pinene 978 2.03 3.87 - 1.05
9  1-Octan-3-ol 985  0.15 - 6.64 2.47
10  Myrcene 992 0.74 0.07 - 0.51
11 3-Octanol 995 0.03 - - -
12 a-Phellandrene 999 0.08 - - -
13 Cyclotetrasiloxane 1003 - - 1.76 -
14 a-Terpinene 1008 0.20 0.87 1.04 6.45
15 p-Cymene 1021 1.07 2.52 - 1.02
16  Limonene 1025 1.75 1.12 1.45 0.92
17 1,8-Cineole 1029 12.71 8.65 2.09 4.71
18 Cis-Ocimene 1030 0.01 - - 0.04
19 y-Terpinene 1044 0.30 0.39 1.12 0.53
20  Cis- Sabinene hydrate 1050 0.11 0.07 0.23 -
21 Linalool oxide 1076  0.12 0.32 - -
22 a-Terpinolene 1083 0.13 0.64 - 0.23
23 Trans-Sabinene hydrate 1093 0.09 - 0.32 -
24 Linalool 1101 042 0.06 - 1.42
25 a-Thujone 1112 37.18 28.67 - 0.02
26  B-Thujone 1115 9.10 11.89 - -
27  trans-p-Menth-2-en-1-ol 1117 - - 0.75 -
28 a-Campholene aldehyde 1119 0.07 - - 0.06
29 Camphore 1126 0.15 14.76 - 0.64
30 trans-Pinocarveol 1136 - - 0.34 0.35
31 Borneol 1155 6.47 4.11 - 1.07
32 Terpinene-4-ol 1177 0.64 0.07 5.25 3.79
33 a-Terpineol 1184 0.24 0.43 - 0.19
34 Thymol 1290 - - 0.75 0.03
35 Trans-Sabinyl acetate 1291 0.28 - - 0.23
36 Carvacrol 1300 0.11 - - -
37  Carvacryl acetate 1352 0.07 - - 0.06
38  p-Caryophyllene 1418 1.69 0.54 22.63 34.98
39 a-Humulene 1454  1.72 0.34 0.95 0.73
40 Naphthalene 1480 0.05 - - -
41  y-Curcumene 1483 - - 1.08 0.43
42 Ledene 1499 0.05 - - -
43  y-Elemene 1524 - - 0.24 -
44  Bicyclogermacrene 1565 - - 0.53 -
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45  Spathulenol 1577 - - 0.17 0.31
46  Caryophyllene oxide 1581 0.71 1.92 30.23 25.78
47  Viridiflorol 1590 5.33 3.34 - -
48  B-Selinene 1604 0.18 0.74 - -
49  Humullene epoxide IT 1606 0.93 0.09 - -
50 a—Cadinol 1626 - - 0.23 -
51 Heptadecane 1700 - - 0.19 0.36
52 Octadecane 1800 - - 0.46 -
53 Manool 2056 2.45 0.42 - -
54  Heneicosane 2100 - - 0.34 0.17
55 Docosane 2200 - - 0.23 0.01
56 Octacosane 2800 - - 0.36 -
57 Nonacosane 2900 - - 0.23

Total 98.94 98.44 98.81 96.61

RI = Retention indices in elution order from DB-5 column

Sefidkon and Mirza (1999) study in chemical composition of the essential oils in Salvia virgata growing
wild in Tabriz (north of Iran), fifteen components were characterized. With B-caryophyllene (46.6%),
germacrene-B (13.9%), B-caryophyllene epoxide (13.2%), spathulenol (6.4%) and germacrene-D (5.7%)
as the major constituents. 1SO standard 9909:1997 for the essential oil composition of common sage
prescribes the following: a-thujone, 18.0-43.0%; B-thujone, 3.0-8.5%; camphor, 4.5-24.5%; 1,8-cineole,
5.5-13.0%; a-humulene, 0-12%; a-pinene, 1.0-6.5%; camphene, 1.5- 7.0%; limonene, 0.5-3.0%; linalool
and its esters, <1%; and bornyl acetate, <2.5%.

In the essential oil 29 components were identified in S. officinalis, o-thujone (29.9%), B-thujone
(13.68%), camphor (15.74%) and 1,8-cineole (12.31%) determined as the major components (Amr and
Dordevic, 2000). S. officinalis oil of Estahban origins contained the higher level of a-thujone than of
Isfahan origins and S. virgata oil of Isfahan origins contained the higher level of B-caryophyllene than of
Isfahan origins (Table 2).

Poor Heravi et al., (2009) reported the major constituents of the essential oil (Salvia officinalis L.) whit
HS- SPME — GC/MS method were Linalool (5.31 — 7.44%), Butyl benzoate (7.82 — 5.42%), n-Hexyl
benzoate (29.17 — 40.21%) and Benzyl benzoate (42.92 — 24.14 %). According to Hadipanah et al.,
(2015) the major components (Salvia spinosa L.) collected from Isfahan (Iran) province were o-
terpinolene (32.731%), B-ocimene (30.915%), B-patchoulene (12.779%), B-bourbonene (4.263%) and 1,8-
cineol (2.883%).

Baher Nik and Mirza (2005) reported the major components oil (Salvia spinosa L.) collected from Dizin
(Tehran) province were B-ocimene (12.3%), B-caryophyllene (10.2%), isopentyl isovalerate (9.5%), a-
gurjunene (7.2%) and isoarnyl, 2-methyl butyrate (7%). Mirza and Baher Nik (2007) reported the major
constituents of the essential oil of (Salvia lachnocalyx Hedge) collected from Fars (lran) province were
bicyclogermacrene (31.3%), a-pinene (13.2%), sabinene (11.7%) and B-pinene (10.3%). Golparvar et al.,
(2015) reported the composition of the essential oil two ecotypes of (Mentha Longifolia L.) and (Mentha
spicata L.) depends on many factors of genetic, environmental and their interaction effects, such as plant
part, harvest-time, extraction-method, ecotype and geographic origin (climate, edaphic, elevation and
topography.

Conclusion

In conclusion, the results obtained in our study indicated that the major components of oil of S. officinalis
collected from two ecotypes were a-thujone, 1,8-cineole, B-thujone, camphene, viridiflorol, a-pinene and
B-pinene. The major components of oil of S. virgata collected from two ecotypes were caryophyllene oxide,
B-caryophyllene, sabinene, 1-octan-3-ol, thujene, terpinene-4-ol, a-terpinene and 1,8-cineole. The results
indicated that essential oils and their chemical compositions of salvia species are strongly affected by
environmental conditions and agronomic management practices.
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