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Abstract: In this study chromatographic data of Laurus nobilis L. essential oil from different 
areas of Albania were presented. Laurus nobilis is an aromatic evergreen tree, part of the 
flowering plant family Lauraceae. It is native to the Mediterranean region and can be found 
almost in all areas of Albania. It has been used in culinary and traditional medicine since ancient 
times. Leaves of Laurus nobilis were sampled in June, 2018 in six different areas of Albania 
(Tirana, Durres, Lezhe, Lushnje, Elbasan and Pogradec). The air dried leaf samples were 
subjected to European Pharmacopoeia apparatus (Clevenger type) for 4 hours to obtain Laurus 
nobilis essential oil. The leaves contained 1.21 - 1.44% essential oil. The chemical composition 
of the essential oils was analyzed using GC/FID technique. Laurus nobilis essential oil samples 
were injected manually in a Varian 450 GC. VF-1ms capillary column (30 m x 0.33 mm x 0.25 
um) were used for separation of terpene compounds. Oxygenated monoterpenes were in higher 
percentage for all studied samples. 1,8-Cineole (Eucalyptol) was the main compound followed 
by Linalool, Limonene, Linalyl acetate, alfa- and beta-Pinene. Their profile was similar for 
all studied areas despite the differences in geographic and atmospheric conditions. Profile 
and percentage of terpenes in Laurus nobilis L. samples from Albania was similar with other 
reported studies from Balkan and Mediterrean area.

INTRODUCTION

Laurus nobilis is an aromatic evergreen tree or a large shrub with green, 
smooth and hairless leaves, in the Lauraceae flowering plant family. It sometimes 
reaches height of 7-18 meters. Laurus nobilis is dioecious (unisexual), with male 
and female flowers on separate plants. Each flower is pale yellow-green, about 1 
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cm in diameter, and they are borne in pairs beside a leaf. The leaves are glabrous, 
6-12 cm long and 2-4 cm wide, with an entire (toothed) margin. The fruit is a 
small, shiny black berry-like drupe of about 1 cm long that contains one seed. 
It is native to the Mediterranean region and is used as a bay leaf for seasoning 
in cooking. It was found almost in all Albania areas (Asllani 2004; Kathe et al 
2003). Laurus nobilis was known in ancient times. It figures prominently in 
classical Greek-Roman culture. It was used as symbol of peace and victory and to 
make wreaths for emperors, generals and poets. The plant is the source of several 
popular herbs and one spice used in a wide variety of recipes, especially among 
Mediterranean cuisines. Whole bay leaves have a long shelf life of about one year 
under normal temperature and humidity. 

The health benefits of Laurus nobilis essential oil can be attributed to its 
properties as an antiseptic, antibiotic, anti-neuralgic, anti-spasmodic, analgesic, 
astringent, cholagogic,  insecticide, sedative, stomachic and a tonic substance 
(Bakkali et al 2008; Bozin et al 2006). 1,8-Cineole (Eucalyptol) was reported 
as the main compound followed by Linalool, Limonene, Linalyl acetate, alfa- 
and beta-Pinene (Caputto et al 2017; Marzouki et al 2009; Sangun et al 2007). 
Oxygenated monoterpenes are thought to play an important role in health benefits 
of Laurus nobilis (Dadalioglu et al 2004).

 
MATERIALS AND METHODS

Sampling of Laurus nobilis samples 
Leaves of Laurus nobilis were sampled in June, 2018 in six different areas of 

Albania.  Twenty-seven different samples were taken from population of Albania: 
Tirana (6 samples), Durres (4 samples), Lezhe (3 samples), Lushnje (5 samples), 
Elbasan (5 samples) and Pogradec (4 samples) respectively. Laurus nobilis leaves 
were air dried in shadow to preserve their morphological characteristics.

Isolation of Laurus nobilis essential oil
Plant material (50 g of ground dry leaves) was subjected to hydrodistillation 

for 4 h, using a modified Clevenger-type apparatus to produce essential oil, 
recommended by Pharmacopoeia. 150 ml of water and 2 ml Toluene was added to 
the balloon for isolation of oregano essential oils. The oil was dried by anhydrous 
sodium sulphate (Na2SO4) and kept sealed in dark glass vial at +8oC until use. 
Diluted essential oil in toluene was used for GC-FID analyses.

Chromatography
Gas chromatographic analyses of Laurus nobilis essential oil were realized 

with a Varian 450 GC instrument equipped with a flame ionization detector and 
PTV injector. The temperature of PTV injector was 280oC. One µl of Laurus 
nobilis essential oil diluted in Toluene was injected manually in splitless mode. 
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A temperature for FID was held at 280°C. Nitrogen was used as carrier (1 ml/
min) and make-up gas (25 ml/min). Hydrogen and air were flame detector 
gases with 30 ml/min and 300 ml/min, respectively. VF-1ms capillary column 
(30m x 0.33mm x 0.25μm) was used to separate compounds of Laurus nobilis 
essential oil. The oven temperature was programmed as follows: 40°C (held for 
2 minutes) to 150oC (with 4°C/min), after that to 280°C with 10°C/min and held 
for 2 minutes. The identification of the compounds was based on comparison of 
their Kovats indices (KI), their retention times (RT) and literature (Adams, 2001; 
David et al., 2010, Caputo et al 2017; Marzouki et al 2009; Konig et al 1999). 
Mixture of n-alkanes (C6-C20) was used for determination of retention indices.

RESULTS AND DISCUSSION

Essential oil of 27 different Laurus nobilis samples from six different areas of 
Albania were analyzed using GC/FID technique. Average of result for the same 
areas was presented in this study. The data present main compounds that were 
identified for all Laurus nobilis samples. Data show percentage for the total of 
peaks except the peak of Toluene (solvent used for extraction/dilution of essential 
oil). The peaks lower than 0.1% was not present in this study. Table 1 shows 
average percentage for the main compounds in analyzed Laurus nobilis essential 
oil samples from Tirana, Durresi, Lezha, Lushnja, Elbasani and Pogradeci areas 
(June 2018). Chromatograms of Laurus nobilis essential oil were noted to have 
50-60 compounds. This study includes 29 main compounds that were from 
92.6% (Lushnja) to 99.2% (Tirana) for all analyzed samples. The most abundant 
compounds were: Eucaliptol (41.8 – 48.2%) > Linalool (8.8 – 11.9%) > Sabinene 
(8.9 – 11.7%) > Terpinyl acetate (8.4 – 10.8%) > alfa-Pinene (4.8 – 6.0%), 
etc. Other compounds were account for 0.5 to 3%. Oxygenated monoterpenes 
(Eucaliptol, Linallol and Terpinyl acetate) were found in high percentage for 
all analyzed samples of Laurus nobilis. Distribution of main components for 
all samples of Albania population were similar. Monoterpenes were the largest 
group ranging from 91.1% to 98.8%. Sesquiterpene (beta-Cariophyllene, delta-
Cadinene and Cariophyllene oxide) were found from 1.1% to 1.5%. The largest 
monoterpene group was oxygenated monoterpenes (Ecualiptol, Linalool, Borneol, 
Terpilen-4-ol, Alpha-Terpineol, Bornyl Acetate) that were found from 68.0% to 
74.4%. Aromatic monoterpenes (para-Cymene, Thymol and Carvacrol) were 
found from 3.1 to 3.6%. Monocyclic monoterpenes (alpha-Terpinene, Limonene, 
gamma-Terpinene) were the second group with range between 3.5-8.3%. Bicyclic 
monoterpenes (Phellandrene, alpha -Pinene, Camphene and beta-Pinene) was in 
the range 1.7 – 2.5%. The alicyclic monoterpenes (Myrcene and Ocimene) were 
from 0.9 to 1.2%. Differences in chemical composition of Laurus nobilis samples 
from different areas of Albania are related with these factors: geographical area, 
height from sea level, average temperatures, humidity, geological composition 
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of the soil, the maturity time, collection time, drying process, etc. Profile and 
levels of Laurus nobilis samples from Albania were s other reported studies from 
Balkans and Mediterranean area (Daferera et al, 2000; Dadalioglu 2004 Caputo et 
al 2017; Marzouki et al 2009; Sangun et al 2007) where oxygenated monoterpene 
were reported to be in higher percentage.

Table 1. GC/FID data on Laurus nobilis samples from different areas of Albania, 2018
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CONCLUSIONS

Laurus nobilis samples were analyzed, from different areas of Albania, using 
GC/FID technique. The data present average of 29 main compounds that were 
identified for all analyzed samples. Chromatograms of Laurus nobilis essential 
oil were noted to have 40-50 compounds. Monoterpenes were the largest group 
in essential oil of Laurus nobilis. The most abundant compounds for all analyzed 
samples were: Eucaliptol > Linalool > Sabinene > Terpinyl acetate > alfa-
Pinene, etc. Other compounds were from 0.5 to 3%. Oxygenated monoterpenes, 
Eucaliptol, Linallol and Terpinyl acetate, were found in higher percentage for 
all Laurus nobilis samples. Distribution of analyzed components was similar 
for all samples from Albania population. Some differences were noted between 
different areas of Albania related with geographical position, height from sea 
level, average temperatures, humidity, geological composition of the soil, the 
maturity time, collection time, etc. Profile and levels of main constituents of 
Laurus nobilis samples from Albania were the same with recent studies from 
Balkan and Mediterranean areas. 

CONFLICT OF INTERESTS
The authors declare that there is no conflict of interests regarding the publication of this 
article. It was written after the proposal of the first author (J.S.) and all the other authors 
(A.N., A.D. and Dh.P.) contributed equally to the discussions of the text.

REFERENCES

1.	 Adams R. P., Identification of essential oil components by Gas chromatograph/
quadruple mass spectroscopy, Allured Publishing Corp., Carol Stream, IL, 2001

2.	 Asllani U. Esencat e bimëve aromatike e mjekësore të trevave Shqiptare. 2004
3.	 Bakkali, F., Averbeck, S., Averbeck, D. & Idaomar, M. (2008). Biological effects of 

essential oils – A review. Food Chem Toxicol 46, 446–475. 
4.	 Bozin B., Mimica-Dukic N., Simin N., Anac-kov G. (2006), Characterization of the 

volatile composition of essential oils of some Lamiaceae spices and the antimicrobial 
and antioxidant activities of the entire oils, J. Agric. Food Chem.,54, 1822-1828.

5.	 Council of Europe (1997). European Pharmacopoeia, 3rd edn. Strasbourg: Council 
of Europe. 

6.	 Caputo L., Nazzaro F., Souza L.F., Aliberti L., Martino L.D., Fratianni F., Coppola 
R., Feo V.D., Laurus nobilis: Composition of Essential Oil and Its Biological 
Activities, Molecules 22(6):930 (2017) DOI: 10.3390/molecules22060930

7.	 Dadalioglu, I. and A.G. Evrendilek: Chemical composition and antibacterial effects 
of essential oils of Turkish oregano (Origanum minutiflorum), bay laurel (Laurus 
nobilis L.), spanish lavender (Lavandula stoechas L.), and fennel (Foeniculum 
vulgare) on common foodborne pathogens. J. Agric. Food Chem., 52, 8255-8260 
(2004).



232

8.	 Daferera D.J., Ziogas B.N., Polissiou M.G. (2000), GC–MS analysis of essential oils 
from some Greek aromatic plants and their fungitoxicity on Penicillium digitatum, 
Journal of Agricultural Food Chemistry, 48, 2576–2581.

9.	 David F., Scanlan F., Sandra P., Szelewski M. (2010), Analysis of essential oil 
compounds using retention time locked methods and retention time databases, 
Application, Agilent Technologies, 5988-6530EN.

10.	 Kathe W., Honnef S., Heym A., (2003) Medicinal and Aromatic Plants in Albania, 
Bosnia-Herzegovina, Bulgaria, Croatia and Romania. A study of the collection of 
and trade in medicinal and aromatic plants (MAPs), relevant legislation and the 
potential of MAP use for financing nature conservation and protected areas” WWF 
Deutschland / TRAFFIC Europe-Germany.

11.	 Konig W.A., Bulow N., Saritas Y., Identification of sesquiterpene hydrocarbons 
by gas phase analytical methods, Flavour and Fragrance Journal 14(6):367-378 
(1999) DOI: 10.1002/(SICI)1099-1026(199911/12)14:63.0.CO;2-4

12.	 Marzouki H., Piras A., Salah K.B.H., Medini H., Pivetta T., Bouzid S., Marongiu 
B., Danilo F., Essential oil composition and variability of Laurus nobilis L. growing 
in Tunisia, comparison and chemometric investigation of different plant organs, 
Natural product research 23(4):343-54 (2009) DOI: 10.1080/14786410802076200

13.	 Sangun M.K., Aydin E., Timur M., Karadeniz H., CaliskanM., Ozkan A., Comparison 
of chemical composition of the essential oil of Laurus nobilis L. leaves and fruits 
from different regions of Hatay, Turkey. Journal of Environmental Biology, 28(4) 
731-733 (2007) 


