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 Background: Rosemary (R. officinalis L.) is an important medicinal plant grown in 
many parts of the world with many uses. Objective: The objective of the present study 

was to evaluate the chemical composition of rosemary essential oil in Borujerd area 

(Western Iran). About 100 g of the shade-dried aerial parts were submitted to 
hydrodistillation for 3 h using a Clevenger-type apparatus. Results: The essential oil 

yield was 1.9 ml/100 g. Also, results show that 28 volatile compounds were identified 
in the essential oil by GC–MS analysis. The major components of the essential oils 

were α-pinene, 1,8-cineole, Camphor and limonene. 
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INTRODUCTION 

 

 The use of herbs in phytotherapy is mostly due to the essential oils and their various biological activities, 

such as spasmolytic, carminative, hepatoprotective, antiviral, and anti-carcinogenic properties [2]. 

 Rosmarinus officinalis L. (Lamiaceae) (rosemary) is an evergreen perennial shrub cultivated in many parts 

of the world and is widely used as a spice in a variety of culinary schools mainly to modify or to improve food 

flavors and is also a greatly valued medicinal herb [5]. Nowadays, it is one of the most appreciated sources for 

natural bioactive compounds which are of special interest in the functional food industry. In fact, this spice 

exerts a great number of pharmacological activities with particular reference to antiinflammatory, antitumor and 

antioxidant [1,6,12,14]. Moreover, rosemary antioxidants meet the customers’ expectation of natural food 

ingredients [4]. 

 Chemical component of R. officinalis and its biological activity in many researches have been evaluated. 

According to Moreno et al [10], Rosemary essential oil from wild populations exhibits high variation in its 

antimicrobial and antioxidant activities. These disparities are associated with the varying chemical composition 

of the essential oils. Factors including place of origin [7], environmental and agronomic conditions [9], effect of 

bioclimatic area [8] and the time of harvest [3] influence the effectiveness of these properties. 

 The objective of the present study was to evaluate the chemical composition of rosemary essential oil, in 

order to classification the chemotype of it in the Zagros region. 

 

MATERIAL AND METHODS 

 

 The areal part of plant samples were harvest in Borujerd area, Western Iran in June 2013. Sample was 

labeled and the location was recorded using a Global Positioning System (GPS, Vista Garmin) receiver 

(48°39'38.62"E, 33°54'58.79"N and Altitude 1896 m). 

 Fresh leaves were dried for 10 days at room temperature (25◦C). 100 g of the powdered tissue was 

distillated for 3 h using a Clevenger-type apparatus. The collected essential oil was dried over anhydrous sodium 

sulphate and stored at 4◦C until analyzed. The yield based on dry weight of the sample was calculated. 

 Composition of the essential oils were determined by GC-FID and GC/MS. GC analysis was done on an 

Agilent Technologies 7890 GC equipped with FID and a HP-5MS 5% capillary column (30.00 m × 0.25 mm, 
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0.25 µm film thicknesses). The carrier gas was helium at a flow of 0.8 ml/min. Initial column temperature was 

60 °C and programmed to increase at 4 °C/min to 280 °C. The split ratio was 40:1. The injector temperature was 

set at 300 °C. The purity of helium gas was 99.999% and 0.1 µl samples were injected manually in the split 

mode. GC-MS analysis was done on the mentioned Agilent Technologies 5975 Mass system. Mass spectra were 

recorded at 70eV. Mass range was from m/z 50-550. Constituents were identified by comparison of their KI 

(Kovats index) relative to C5-C24 n-alkanes obtained on a nonpolar HP-5MS column by comparison of the KI, 

provided in the literature, by comparison of the mass spectra with those recorded by the NIST 08 (National 

Institute of Standards and Technology) and Willey (ChemStation data system). The individual constituents were 

identified by retention indices and compared with constituents known from the literature. The percentage 

composition was computed from the GC peak areas without using any correction factors. 

 

RESULTS AND DISCUSSION 

 

 The essential oil volatile profile, chromatographic analysis allowed the identification of 28 components, 

which represent 98.07% of the volatile components identified in rosemary essential oil (Table 1). The major 

components of the essential oils were α-pinene (38.41), 1,8-cineole (11.90), Camphor (11.36) and limonene 

(9.17). The essential oil yield was 1.9 ml/100 g. 

 According to Napoli et al [11] rosemary essential oil can be classified into three chemotypes from a 

chemical point of view: cineoliferum (high content in 1,8-cineol); camphoriferum (camphor > 20%); and 

verbenoniferum (verbenone > 15%).  

 The chemical composition and seasonal variations in rosemary oil from southern Spain were reported by 

Salido et al., [13]. For these authors, all the samples studied belonged to the chemotype a-pinene/1,8-

cineole/camphor. Varela et al. [15] reported the chemical polymorphism of the essential oil from 87 Spanish 

wild rosemary populations. These authors defined different chemotypes depending on the geographical area. In 

the northeast of Spain, the major components identified in the volatile profile of the essential oils were 

camphor/1,8-cineole/ a-pinene; on the Mediterranean coast (southeast Spain), the chemotype was defined by 

1,8-cineole/a-pinene/camphor; and in the south, the principal components were 1,8-cineole/camphor/α-pinene. 

Jordán, et al., [8] described the intraspecific chemical variability detected among plants belonging to a reduced 

geographical area in south-eastern Spain, identifying three major chemotypes that may predominate: 1,8-cineol-

a-pinene-camphor (representing an 18.42% of the total plants analyzed); camphor-1,8-cineole-a-pinene 

(17.76%); and 1,8-cineole-camphor-a-pinene (13.82%). 

 
Table 1: Chemical composition of R. officinalis L. essential oil belong to the Zagros region. 

No. Components RI % 

1 α-thujene 933 0.20 

2 α-pinene 933 38.41 

3 camphene 950 6.50 

4 Verbenone 955 0.82 

5 sabinene 974 tr 

6 β-pinene 978 2.71 

7 Myrcene 991 4.43 

8 α-phellandrene 1008 0.24 

9 Delta-3-Caren 1014 tr 

10 p-cymene 1025 1.80 

11 limonene 1028 9.17 

12 β-Phellanderen 1029 0.80 

13 1,8-cineole 1032 11.90 

14 γ-terpinene 1061 tr 

15 trans-sabinene hydrate 1067 0.15 

16 α-Terpinolene 1089 tr 

17 Linalool 1100 0.92 

18 Verbenol 1138 1.40 

19 Camphor 1145 11.36 

20 Borneoil 1166 2.82 

21 Terpine-4-ol 1179 tr 

22 α-Terpineol 1191 0.20 

23 Pulegone 1241 tr 

24 Bornyl acetate 1286 3.74 

25 α-Copaene 1377 tr 

26 Geranyl acetate 1384 tr 

27 β-Caryophyllene 1422 0.30 

28 Caryophyllene-oxide 1587 0.20 

 total components  98.07 

 tr: >1%   
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 There is then, great variability in the chemical composition of essential oils obtained from spices. Such 

variability depends on several factors including climatic, season, geographical location, geology, part of the 

plant and the method used to obtain the essential oil. Also, The effect of harvest time on oil production and 

chemical composition is very important. 
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