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Thirteen native populations of Origanum vulgare L. subs. hirtum taken from Albanian 
Gene Bank and cultivated in the experimental field of Agricultural University of 
Tirana were analyzed for essential oil content and composition. Essential oils were 
obtained by steam distillation and analyzed using gas chromatography equipped with 
a flame ionization detector (GC-FID) and examined for their volatile constituents by 
gas chromatography-mass spectroscopy (GCMS). Thirty-three volatile constituents 
were identified.  The main constituents were α-Thujene, Myrcene, α-Terpinene, o-
Cymene, γ-Terpinen, Thymol and Carvacrol. Cluster analysis and principal 
component analyses were used to assess the geographical variations in the essential 
oil composition. Statistical analysis revealed that the analyzed populations are 
grouped into two main clusters that appear to reflect the environmental impact on the 
chemical composition, which is influenced by differences in habitat composition, 
altitude and microclimatic conditions. 
 
KEYWORDS: Albania, essential oil, Origanum vulgare L. subs. hirtum, PCA. 
 
INTRODUCTION 
Origanum vulgare L.  subs. hirtum (Link) Ietswaart, is a perennial herb of Lamiaceae 
family (30-70 cm) with small green bracts and white flowers (Kokkini et al., 1991). In 
Albanian National Red Book, Origanum vulgare L.  subs. hirtum is considered under 
serious threat of genetic erosion. It is very common in spontaneous Flora of Albania, 
Croatia, Greece, Turkey (Ietswaart,1980). In Albania, it is distributed in the middle 
part, but we find it especially in the Southern part (Vangjeli et al., 1995). All over the 
world, Origanum vulgare subsp. hirtum is used as a spice under the name “Greek 
oregano” and among the different Labiatae and Verbenaceae taxa it is now confirmed 
that the Greek oregano has the best quality (Calpouzos, 1954; Fleisher and Sneer, 
1982; Fleisher and Fleisher, 1988; Lawrence, 1984). Regarding the quantitative and 
qualitative essential oil analyses it is shown that Carvacrol and Thymol, accompanied 
by p-Cymene and γ-Terpinene are the major constituents (Vokou et al., 1993). 
Origanum vulgare L.  subs. hirtum is rich in Carvacrol γ-Terpinene and p-Cymene 
(Skoula et al., 1996) and is  being recommended against toothache,  rheumatism, 
diarrhoea and cold. It has also been found that its essential oil has a strong antifungal 
activity, which comes as a result of its phenolic compound such as Carvacrol and 
Thymol (Farag et al., 1989, Curtis and Shetty, 1996). 
 
MATERIALS AND METHODS 
Plant material 
The aerial parts of Origanum vulgare L.subs.hirtum (top of 2/3 plants, around 30 cm) 
were collected at the full flowering stage, during June 2015 from thirteen population 
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cultivated in Agricultural University of Tirana Experimental Field.(Table1.) A 
randomized block design with 3 replications, with five plants per replication, was 
used. Fresh plant material was cut in pieces and dried in the shadow at room 
temperature. 
 
Essential oil isolation 
Dried O.vulgare L. subs. hirtum plants (flowers, stems, and leaves) from the thirteen 
populations were submitted to hydrodistilation  (100 g of cut tissue in 0.5 liter of 
water contained in a 1 liter flask) in a Clevenger apparatus for 3 h at a distillation  rate 
of 3 mL.min−1. The essential oils obtained were stored in the dark at -18°C in deep 
freezer until further analysis. 
Gas Chromatography (GC) analysis 
GC/FID analyses were performed using an Agilent 7890A GC system equipped with 
an FID detector (Agilent Technologies). The separation was conducted on a HP-5MS 
column (30 m × 0.25 mm with a 0.25 µm film thickness). Helium was used as the 
carrier gas with an initial flow rate of 0.6 mL/min and then at a constant pressure of 
50.0 psi. The front inlet was maintained at 250°C in a split ratio of 50:1. The GC oven 
temperature was increased from 60°C to 260°C at a rate of 5°C/min, and the FID was 
operated at 250°C with an air flow of 350 mL/min and a hydrogen flow of 35 
mL/min. The injection volume was 1.0 µl. 
Gas Chromatography-Mass Spectrometry (GC-MS) analysis 
GC/MS analyses were performed using an Agilent 7890A GC system coupled to a 
5975C MSD (Agilent Technologies). The ionization energy was 70 eV with a mass 
range of 40-400 m/z. The separation was conducted using the same column and 
temperature program as for the analytical GC. 
Identification of components 
The identification of each of the components of the essential oil was done by 
comparing their retention time with respect to the n-alkane series (C9-C28) internal 
standards under identical experimental conditions (Adams, 2009). The components 
were also identified by comparing the mass spectra of each constituent with those 
stored in the NIST 08.L and WILEY MS 9th databases and with mass spectra from 
the literature. Furthermore, some of the main peaks were identified by comparing the 
retention times and mass spectra with those of authentic constituents. The percentage 
composition of the oils was computed using the normalization method from the GC 
peak areas, calculated as the mean of three samples, without correction factors. 
Statistical analysis 
The data were compared with R statistical software by using cluster and LabDSV. 
The compounds of essential oils are collected and stored in MS excel and imported 
easily from a basic core function of R. 
Cluster analysis 
Cluster analysis is used to assign a set of objects into groups called clusters, so that 
the objects in the same cluster are more similar in one way or another to each other 
than those in other clusters. 
 
RESULTS AND DISCUSSION 
The GC analysis of essential oil identified 24 to 30 components (Fig.2) among the 
thirteen different populations of O.vulgare L. subs. hirtum, Lamiaceae , representing 
98.5% to 99.9% of the total oil. As illustrated in Fig. 1, the essential oil from 
O.vulgare L. subs. hirtum, Lamiaceae, collected were obtained in yields ranging from 
4.5% to 5.99 % (v/w). 
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The principal components of the essential oil from the thirteen populations were 
Carvracrol (5.3% to 84.59%),  α-Thujene (0.22% to 1.11%), thymol (0.27% to 
76.78%), Myrcene ( 0.06% to 1.74%). α-Terpinene (0.49% to 2.10%), o-Cymene 
(2.85% to 6.94 %) and  γ-Terpinen (2.82% to 8.49%) (Figure 3). 
 
To understand the relationships between the populations of O. vulgare sps. hirtum, in 
respect to their essential oils composition, a principal component analysis (PCA) was 
carried out. Principal component analysis revealed seven components, which justified 
86.95% of the total variation among traits (Table 3). Along the principal component 1 
(PC1) which accounts for 42% of total variance, all species were positively related.  
(PC2) accounting for a further 21% of the total variation and was equally associated 
with α-Pinene. PC3 mainly consisted with Camphene and accounted for 10.1% of 
total variation. PC4 explained 7% of the total variation and was mainly associated 
with B-Thujene.  PC5 accounted for 6.2% of the total variation and consisted of 
Myrcene. PC6 accounted for 5.3% of the total variation and consisted of α-
Phellandrene. PC7 explained 3.2% of the total variation and was mainly associated 
with α-Terpinene. Moreover, the PCA analysis of traits shows the strong correlations 
of traits and percents of compunds variability. 
 
Accordingly, the PCA distinguished two main groups which accounts for 52.97%  of 
total variation. Grouping the observable samples from the PCA plot was in general 
agreement with the results of hierarchical cluster analysis HCA (Figure 4 and 5). 
 
There was observed that Origanum vulgare L. subs. hirtum is a perennial species with 
variability in essential oils and also for the variability of compounds. In conclusion, 
the present contribution provided an important information for diversity of 
populations of Origanum vulgare subs. hirtum. The PCA analysis of traits shows the 
strong correlations of traits and percents of compunds variability 
 
Conclusions 
 
In conclusion, the present contribution provided an important information for 
diversity of populations of Origanum vulgare subs. hirtum. Observed results showed 
that Origanum vulgare L. subs. hirtum is a perennial species with variability in 
essential oils and also for the variability of compounds. The PCA analysis of traits 
shows the strong correlations of traits and percent of compounds variability. The main 
aim of the present study was to offer a research for diversity of  populations of 
Origanum vulgare subs. hirtum. 
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Table 1. Main characteristics of the sites from where the plant materials of Origanum 
vulgare. subs. hirtum populations were collected -(Material and Method) 
 

No of 
populatio
n 

Collsite Latitud
e 

Longitud
e 

Elevation Colldate 

1 Konispol 393944
N 

0201050E 344 2003072
2 

2 Rusan, Mesopotam 395500
N 

0200700E 120  

3 Stjar, Aliko 395000
N 

0200500E 37 2003080
6 

4 Mali i Çajupit, Lunxhëri 401000
N 

0200900E 850 2003080
7 

7 Himarë 400700
N 

0194500E 60 2003072
1 

8 Llogara, Orikum 401127
N 

0193618E 980 2003072
1 

9 Dhërmi, Himarë 400837
N 

0193840E 120 2003072
1 

10 Dishnicë 401900
N 

0200800E 650 2003072
4 

11 Damës, Fratar 403000
N 

0194800E 270 2003081
0 

13 Dermenas 404500
N 

0193000E 2 2003080
5 

14 Lumas 405000
N 

0200000E 270 2003081
3 

21 Dhermi, Himarë 401107
N 

0193704E 202 2004072
2 

23 Lukovë 395936
N 

0195425E 120 2004072
2 

24 Greshicë 403433
N 

0194527E 252 2004090
2 
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Table 2. Correlation data of 7 traits in 13 Albanian accessions of Origanum vulgare 
L. subs. hirtum in Albania (Results) 
 
 α-

Thuje
ne 

Myrce
ne 

α-
Terpi
nene 

o-
Cymene 

γ-
Terpinen 

Thymol  
 
 

α-Thujene - 0.844 0.923 0.790 0.836 -0.031 -0.401 
Myrcene   0.732 0.685 0.716 0.102 -0.478 
α-Terpinene    0.790 0.864 0.045 -0.469 
o-Cymene     0.652 -0.027 -0.395 
γ-Terpinen      0.007 -0.401 
Thymol       -0.873 
Carvacrol        
 

Table 3. PCA for 7 traits in 13 Albanian accessions of Origanum vulgare L. subs. 
hirtum in Albania- (Results) 
 PC1       PC2     PC3      PC4      PC5      PC6     PC7       PC8 

Eigenvalue 13.804 3.678 3.349 2.254 2.049 1.738 1.049 0.774 

Variability 
(%) 

41.830 11.144 10.148 6.831 6.209 5.267 3.178 2.346 

Cumulative 
% 

41.830 52.975 63.122 69.953 76.162 81.428 84.606 86.952 

 

 

Figure 1. Total essential oils content (%) in 13 population O. vulgare  L. subs. hirtum 
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Figure 2. Total compounds of essential oils content (%) in 13 population Origanum 
vulgare L. subs. hirtum 

 

 

Figure 3. Total percent for compounds of essential oils content (%) in 13 population 
O. vulgare  L. subs. hirtum 
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Figure 4. Hierarchical cluster analysis HCAof Origanum vulgare subs. hirtum 
populations. 
 

 

Figure 5. PCA of Origanum vulgare subs. hirtum populations. 
 


