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Abstract: The essential oils of Salvia obtained by hydrodistillation using Singer

Nickerson extractor have been analyzed by capillary GC-MS systems. The eight species

of Salvia L. are represented by: S. amplexicaulis, S. austriaca, S. farinacea, S. pratensis,

S. sclarea, S. splendens, S. transsilvanica and S. verticillata. П-pinene and D-germacrene

was the most abundant chemical components of Salvia oils in different percentages. The

essential oils of ornamental plants contained a few components, especially light ones.
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Introduction

Genus Salvia L. (Lamiaceae) is represented by herbs, subshrubs, or shrubs.

Leaves simple or pinnately compound. Verticillasters 2- to many flowered, in racemes,

panicles, or spikes, rarely solitary, axillary; bracteoles minute. Calyx tubular to

campanulate, hairy or glabrous on throat inside, 2-lipped; upper lip entire, 2-toothed,

or 3-mucronate; lower lip 2-toothed. Corolla 2-lipped; tube straight, horizontal, curved

upward or adaxially dilated, with or without hairy annulus inside; upper lip folded,

straight or falcate; lower lip spreading, 3-lobed. Stamens 2; filaments short, horizontal

or erect; style 2-cleft. Nutlets triquetrous, ovoid or oblong, glabrous, smooth.

Genus Salvia is one of the largest member of the family Lamiaceae, comprising

more than 500 species, large widespread all over the world. According to Hedge

(Hedge 1972), in the European flora the genus is represented by 36 species, among

them 16 are reported in the Flora of Romania (three are cultivated species). Some

plants belonging to the genus Salvia are well known for their medicinal, aromatic

and antioxidant properties (Ulubelen 2003, Velickovic et al. 2003, Miliauskas 2004,

Nikolova et al. 2006). However, the majority of wild-growing or cultivated species

are still phytochemically and pharmacologically uninvestigated.

Therefore, the aim of this study was to investigate essential oils of Salvia species

wild growing in Romania or cultivated in order to provide more data on the content and

chemical composition of essential compounds of these plants from our region.
In this study, we complete the researches regarding chemical constituents of

the essential oils of Salvia amplexicaulis Lam. (Ulubelen 2003), S. austriaca Jack.

(Nagy et al. 1999), S. farinacea Benth., S. pratensis L. (Velickovic et al. 2003,

Miliauskas 2004), S. sclarea L. (Elnir 1991, Peana & Satta 1993, Fiori et al. 2002,

Pesic & Bankovici 2003, Farkas et a 1.2005,.2005, Jibao et al. 2006, Lattoo et al. 2006),
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S. splendens L. (Savona et al. 1979, Hu et al. 1997), S. transsilvanica (Schur ex

Griseb.) Schur and S. verticillata L. (Nagy et al. 1999, Sefidkon & Khajavi 1999,

Pitarokili et al. 2006).

To the best of our knowledge there are no previous reports on the essential oil

composition of Salvia farinacea and S. transsilvanica (endemic species in Romania).

Material and methods

The aerial parts of plants were collected in May-July 2006, during full

blossoming, from natural populations or from cultivated plants, on different localities

from Romania: 1. Stânca Tohanilor, Tohani, (Prahova) for Salvia amplexicaulis; 2.

Basarabi, Fântâniţa-Murfatlar Reserve (Constanţa) for S. austriaca; 3. Bucharest for

S. farinacea (ornamental species); 4. Basarabi (Constanţa) for S. pratensis; 5. Basarabi

(Constanţa) for S. sclarea; 6. Bucharest for S. splendens; 7. Bucharest for S.

transsilvanica (cultivated in "I. Todor" Botanic Garden of U.S.A.M.V. Bucharest)

and 8. Tohani (Prahova) for S. verticillata.

Air-dried herbal parts of the collected plant were subjected to hydrodistillation
for 3h using a Singer Nickerson apparatus to produce oil. The yield, the oil amounts

in percentage can be seen in Table 1.

Analysis conditions: Agilent gas Chromatograph with DB 5 column 25 m

length and 0.25 mm internal diameter. Carrier gas has been helium, initial ramp 50°

C, isothermal for 5 minutes, final temperature 260° С with a 4° C/min. gradient.

Compound identification has been performed by NIST spectra library search and

Kovats indices as a confirmation for the chromatographic peak position.

Results and discussion

GC and GC-MS analyses of the oils were carried out according to a procedure
that has been described above. The yield and composition of the essential oils of

Salvia species can be seen in Table 1. The chemical constituents and an interesting

chromatogram of S. amplexicaulis is presented in Fig. 1. The essential oils of Salvia

ornamental plants contained a few components, especially light ones. In S. splendens

we identified 17 components while S. farinacea 11 components. Among these known

elements only 6 respectively 4 had the volatile temperature lower than 160° C. The

essential oils of Salvia have a specific perfume, contained a lot of chemicals and a

large number of light components.

Larger number of components was identified in essential oil of S. amplexicaulis

(29), which contains numerous light volatile oil components among Salvia species.
The main components of essential oils of Salvia verticillata, S. transsilvanica, S.

amplexicaulis, S. pratensis and S. farinacea were represented by ß-caryophyllene

(13.523.20%) and D-germacrene (18.3240.67%). Thus, the essential oils if S.

amplexicaulis contained sabinene (29.22%), in S. pratensis metil cavicol (28.60%);

in S. sclarea lack of ß-caryophyllene and D-germacrene and the presence of

izopinocamphon (59.22%) and ß-pinene (11.74%). S. austriaca oils do not contain

ß-caryophyllene, and D-germacrene percentage is lower (7.36%); l-octen-3-ol

represents 16.01 % of yield of oil amounts. In S. splendens, the most abundant

components are represented by phytol (11.06%) and characteristic elements like

oplopenone (8.53%).
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Fig. 1 Chromatogram of essential oil in Salvia amplexicaulis Lam

Conclusions

The chemical composition of Salvia essential oil in Romania was investigated

for the first time. The ornamental species like S. farinacea and S. splendens contained

few components in essential oils extracted from aerial parts: 14 substances in S.

farinacea, respectively 17, and lots of heavy volatile oil components. Larger number

of components was identified in essential oil of S. amplexicaulis (29); this species

contains numerous light volatile oil components among Salvia species. D-germacrene

was the most abundant component of Salvia oils in different percentages (7.3646.32%),

followed by П-caryophyllene (3.53.78 %). In S. sclarea, most abundant components

were izopinocamphone (59.22%) and П-pinene (11.74 %); in S. splendens, the most

abundant components were phytol (11.66%) and oplopenone (8.53%).
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CERCETĂRI PRIVIND COMPOZIŢIA CHIMICĂ A ULEIULUI VOLATIL DIN

8 SPECII ALE GENULUI SALVIA L. (LAMIACEAE) ÎN ROMÂNIA

Rezumat: Articolul prezintă compoziţia uleiurilor volatile la genul Salvia L. (Lamiaceae),

speciile sale fiind studiate pentru prima dată în România. O parte din aceste plante sunt cultivate

(S. farinacea, S. splendens), majoritatea fiind spontane. Analiza uleiului volatil extras din cele 8

specii de Salvia a relevat că 5 dintre acestea au avut drept compuşi majoritari -pinenul şi

germacrenul D. Uleiul volatil extras din S. splendens a conţinut izopinocamfonă şi -pinen, cel

din S. austriaca a conţinut 1-octen-l-ol iar uleiul volatil din S. splendens a conţinut fitol şi

oplopenonă. Uleiul volatil din speciile ornamentale au conţinut un număr mai mic de substanţe

şi mai ales, de substanţe uşor volatile.

Cuvinte cheie: Salvia, Lamiaceae, compoziţie ulei volatil, cromatogramă, România.
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Table
1

Salvia

Salvia

Salvia

Salvia

Salvia

Salvia

Salvia

Salvia

Substances

splendens

verticilata

transilvanica

amplexicaulis

ratensis

sclarea

arinacea

austriaca

g-Thujene

4.37

0.34

oc-Pinene

0.61

0.26

0.27

0.38

0.69

0.47

Octen-3-one

1.27

Octen-3-ol

7.27

Sabinene

29.22

0.49

1.83

0.89

-Pinene

0.30

1.54

11.74

0.97

1

-Octen-3-ol

1.27

16.01

Mircene

2.07

1.47

3-Octanol

1.80

a-Felandrene

0.16

1.90

a-Tei

inene

2.28

-Cimene

1.10

Limonene

0.95

1.09

1.24

p-Mentadiene

1.55

Eucalyptol

1.47

1.86

Tei

inene

8.94

Transi

-ocimene

0.63

1.19

0.72

0.98

cis-l

'-Ocimene

0.79

2.22

0.78

Ocimene

1.11

'-Tei

unene

1.06

Tei

inolene

0.91

2.10

1.47

Linalol

1.12

1.12

2.03

Nonanal

1.19

0.27

0.12

0.30

Izoi

linocami
bone

59.22

Tei

iinen-4-ol

0.77

1.82

a-Tei

ineol

0.12

0.79

Mirtenol

2.88

Metil

cavicol

28.60

1.07

1.03

Homomirtenol

3.83

0.27

a-Coi

1.16

1.69

0.29

0.80

2.64

laene -Burbonene

0.81

0.63

0.37

-Cubebene

1.56

0.33

0.88

1.65
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-Elemene

0.88

2.36

Leden-oxide

3.47

Metil
eu

;enol

13.30

llene

2.90

13.50

20.18

14.01

23.78

23.20

3.50

aCi

llene

7.35

0.96

0.80

1.71

2.83

Aromadendrene

1.44

0.41

-Cedrene

0.46

0.71

-Farnesene

0.76

0.75

Germacrene
D

22.78

46.62

18.32

18.49

40.67

7.36

Germacrene
В

6.24

Patchoulene

2.13

'-Elemene

4.59

0.46

a-Farnesene

1.99

1.33

0.58

-Cadinene

7.17

0.80

0.86

0.46

0.69

'-Cadinene

1.95

5.95

Germacrene
4-ol

1.84

Elemol

6.17

Nerolidol

1.06

latulenol

0.85

2.80

0.89

Izoaromadendren

7.32

Caryophy
llene

oxide

2.80

0.27

0.74

1.22

0.75

Guaiol

2.08

Ledol

2.88

tau-Muurolol

1.64

0.13

2.23

Di-tert

7.29

butilbenzochinone tau-Cadinol

0.85

3.53

0.32

0.19

0.42

oc-Cadinol

1.02

0.64

0.43

0.12

3.45

Valeranone

8.89

Acid

7.91

Hexadecanoic loi

lenone

8.53

Izofilocladene

7.00

Ph

•toi

11.66

0.62

1.51

2.67

Metil

heneicozane

1.84

Izooctil

ftalate

4.56


