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Introduction. The objectivs of this study is to present 

the chemical composition of Salvia officinalis essential oil 
from Bulgaria. 

Materials and methods. The herb from salvia was used 
from the market. The essential oil was obtained by 
hydrodistillation for 3 h in laboratory glass apparatus. The 
chemical composition of the oil was determined 
chromatographically.  

Result and discussion. The moisture of the plant was 
12.16% and the yield of essential oil is 0.93%.  

Twenty-eight components were identified in the oil. 
The main compounds of essential oil were as follows: 

-thujone (26.68%), (E)-β-caryophyllene (7.47%), 1,8-
cineole (7.19%), α-humulene (6.11%), β-pinene (5.44%), 
β-thujone (5.35%), camphor (4.84%), allo-aromadendrene 
(4.55%), borneol (3.69%), and α-pinene (3.58%). Three 
groups of compounds were found in hydrodistillated sage 
oil. The total oxygen-containing monoterpenes constituted 
the highest percentage of the components of the essential 
oil constituting 59.15%, followed by sesquiterpene 
hydrocarbons (24.37%) and monoterpene hydrocarbons 
(14.66%). The oxygen-containing monoterpene fraction 
was most abundant in the oil and it was particularly rich in 
ketones (70.96% of this fraction) 

Conclusion. It can be stated that a number of oxygen-
containing monoterpenes, sesquiterpene hydrocarbons and 
monoterpene hydrocarbons were detected in S. officinalis 
essential oil. 
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Introduction 
 
The family of Lamiaceae consist of about 230 genera. Many species from this family 

are considered of high importance because of their uses in medicine, culinary and 
cosmetics, and production of essential oil. Same of the major genera belonging to 
Lamiaceae family is Salvia.  

About 900 species of the genus Salvia are cultivated throughout the world. The 
commercial oil is produced mainly by S. officinalis L. (sage) and S. sclarea L. (clary sage).  

Sage (Salvia officinalis L.) is a common herbal plant widely cultivated in varios parts 
around the world, but it is native in East Mediterranean region. It is typically cultivated in 
temperate climatic areas where is abundant sunlight.  

The preparation of dried herb of sage is registered as a medicinal drug. Phytochemical 
investigation of sage revealed a great number of bioactive compounds, among which the 
most important are essential oil and polyphenol compounds.  

A previous studies have revealed -thujone, 1,8-cineole, β-pinene, β-thujone, camphor 
and borneol to be the major constituents of the sage essential oil [1, 2, 3, 4, 5, 6, 8, 11, 14, 
15, 16, 18, 19, 20, 21]. 

Different chemotypes have been described for sage: 1. camphor  -thujone  1,8-
cineole  -thujone; 2. camphor  -thujone  -thujone  1,8-cineole; 3. -thujone  
camphor  1,8-cineole  -thujone; 4. 1,8-cineole  camphor  -thujone  -thujone; 5. 
-thujone  camphor  -thujone  1,8-cineole [9].  

ISO 9909:1997 [10] for medicinal uses regulates the amounts of the following 
constituents in the essential oil: cis-thujone (18.0-43.0%), camphor (4.5-24.5%), 1,8-
cineole (5.5-13.0%), trans-thujone (3.0-8.5%), α-humulene (≤12.0%), α-pinene (1.0-6.5%), 
camphene (1.5-7.0%), limonene (0.5-3.0%), bornyl acetate (≤2.5%) and linalool+linalyl 
acetate (≤1.0%). 

Sage essential oil and extracts have been used for thousands of years in folk medicine 
[9]. 

Essential oil distinguishes itself by an olfactory bouquet with camphor and thujone-like 
notes. This kind of fragrance is highly appreciated in compositions with herbal and spicy 
character, and is especially favored in the creation of masculine-type perfumes. The 
characteristic aromatic-herbal complex of the oil is also of a particular interest to the 
development of aromatic compositions for food industry – typically for canned fish and 
meat products [9].  

More recently, studies on the biological activity of sage showed that the essential oil 
and some of its constituents possess god antimicrobial activity with respect to bacteria, 
yeast and fungi involved in food spoilage [1, 2, 3, 11, 12, 13].  

The aim of present study was producing of the sage essential oil and determination of 
their chemical composition. 

 
 
Materials and methods 
 
In the investigation was used herb from sage (Salvia officinalis L.) from the market.  
The row material moisture content was determined by drying up to constant weight, at 

105 °С [17].  
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The essential oil was obtained from the cut (1-2cm) aerial parts (100g) by 
hydrodistillation for 3 h in laboratory glass apparatus of British Pharmacopoeia, modified 
by Balinova and Diakov [7]. The oil was dried over anhydrous sulfate and stored in tightly 
closed dark vials at 4 °C until analysis. 

GC analysis was performed using gas chromatograph Agilent 7890A; column HP-5 ms 
(30m x 250m x 0,25m); temperature: 35 °C/3 min, 5 °C/min to 250 °C for 3min, total 49 
min; carrier gas helium 1 ml/min constant speed; split ratio 30:1. GC/MS analysis was 
carried out on a mass spectrometer Agilent 5975C, carrier gas helium, column and 
temperature as the same as the GC analysis.  

The identification of chemical compounds was made by comparison to their relative 
retention time and library data. The identified components were arranged in order to the 
retention time and quantity in percentage. 

 
 

Results and discussion 
 
The moisture of the plant was 12.16%.  
The essential oil obtained from sage with a yield of 0.93% (in abs. dry mass) was a 

yellowish liquid with a warm camphoraceous, thujone-like odor and taste. The difference in 
the yield of the oil and the reported data may be due to the climatic conditions in the 
respective locality in which the plant is growing and the part of the plant processed.  

The list of the compounds, in order of elution, and the quantitative data, expressed as 
area percentage, was reported in Table 1. As seen 28 components representing 88.75% of 
the total content were identified in the oil. Thirteen of them were in concentrations over 1% 
and the rest 15 constituents were in concentrations under 1%. 

As seen the major constituents (up 3%) of the oil were as follows: -thujone (26.68%), 
(E)-β-caryophyllene (7.47%), 1,8-cineole (7.19%), α-humulene (6.11%), β-pinene (5.44%), 
β-thujone (5.35%), camphor (4.84%), allo-aromadendrene (4.55%), borneol (3.69%), and 
α-pinene (3.58%). 

The difference in the quantities of chemical composition of the our essential oil and the 
reported data may be due to environmental conditions under which the plant has grown as 
well as the variation in conditions of analysis. 

The chromatographic profile showed a complex mixture of components. The 
classification of the identified compounds, based on functional groups, was summarized in 
Table 1. The total oxygen-containing monoterpenes constituted the highest percentage of 
the components of the essential oil constituting 59.15%, followed by sesquiterpene 
hydrocarbons (24.37%) and monoterpene hydrocarbons (14.66%). The percentage of 
aliphatic hydrocarbons, oxygen-containing sesquiterpenes and phenyl propanoids were 
under 1%. 

The oxygen-containing monoterpene fraction was most abundant in the oil and it was 
particularly rich in ketones (70.96% of this fraction) (Figure 1).  

The ketones and cyclic ethers were the main groups of compounds responsible for the 
characteristic odor of sage oil and their concentrations were similar to those regulated by 
ISO 9909:1997 [10]. 
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Table 1 
Percentage composition of the essential oil of  

Salvia officinalis L.  
 

N Components RI Content 
1 (Z)-salvene 849 0.39 
2 (E)-salvene 858 0.11 
3 α-Pinene  939 3.58 
4 Camphene 953 0.75 
5 β-Pinene 980 5.44 
6 Myrcene 991 0.67 
7 α-Terpinene 1018 0.29 
8 р-Cymene 1026 0.18 
9 Limonene 1030 2.02 
10 1,8-Cineole 1032 7.19 
11 γ-Terpinene 1061 0.26 
12 α-Thujone 1098 26.68 
13 β-Thujone 1112 5.35 
14 Camphor 1141 4.84 
15 (Е)-Pinocamphone 1160 0.38 
16 Borneol 1165 3.69 
17 Тerpinen-4-оl 1178 0.45 
18 α-Terpineol 1189 0.29 
19 Bornyl acetate 1284 3.62 
20 (Е)-β-caryophyllene  1418 7.47 
21 α-Humulene 1455 6.11 
22 allo-Aromadendrene 1465 4.55 
23 γ-Muurolene 1477 0.43 
24 Viridiflorene 1494 2.52 
25 γ-Cadinene 1513 0.18 
26 -Cadinene 1524 0.37 
27 Ledol 1568 0.53 
28 Caryophyllene oxide 1583 0.41 

Total 88.75 
Oxygen-containing monoterpenes 59.15 
Sesquiterpene hydrocarbons 24.37 
Monoterpene hydrocarbons 14.66 
Aliphatic hydrocarbons  0.56 
Oxygen-containing sesquiterpenes 1.06 
Phenyl propanoids 0.20 
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Figure 1. Oxygen-containing monoterpene fraction 

 
 

Conclusion 
 
It can be stated that a number of oxygen-containing monoterpenes, sesquiterpene 

hydrocarbons and monoterpene hydrocarbons were detected in S. officinalis essential oil. 
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