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ABSTRACT 
 
 The aim of this study was to determine the variation of quantity and quality of Origanum syriacum essential 
oil according to 3 parameters: Region, time of harvest (April, May, and June), and part of plant (upper half and 
lower half leaves or stem) as well as variation after applying different conditions before and after extraction by 
hydrodistillation as soaking and addition of sodium chloride respectively. The yield of essential oil increases 
with altitude and reaches its maximum in the upper part of plant at full blooming in June. The major constituents 
determined by GC/MS were mostly thymol and carvacrol that also vary with different parameters and reach 
their highest concentrations (80% in some regions) in June. Soaking and addition of NaCl increase the quantity 
of essential oil obtained considerably and have no effect on its quality. 
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Introduction 
 
 Thyme (Origanum syriacum), a perennial shrub 
belongs to family Lamiaceae, its common name is 
Syrian Origanum [3] found as wild plant and it is 
native to Mediterranean regions [16], also it is 
considered as one of plant species with aromatic and 
medicinal properties found in Lebanon (El 
Beyrouthy et al 2008). It is considered as one of most 
popular plants that has in addition to its culinary uses 
in salads, or with sesame and sumac what we know 
locally as "Zaatar", many other uses especially as a 
source of essential oil that is produced during 
secondary metabolism of plant and give thyme its 
flavor and fragrance [3]. Extraction, quantity, and 
quality of thyme essential oil were studied in 
previous years and in many countries [2,9] including 
Lebanon [16]. 
 Yield and quality of thyme essential oil vary 
according to different parameters as time of harvest 
[9,11,14], region or geographical locations [1], 
distillation technique [12] and different climatic and 
environmental conditions [2]. The major constituents 
of O. syriacum essential oil were thymol and 
carvacrol [2,14,16]. In this study, variation in 
quantity and quality of thyme essential oil will take 

into consideration three parameters: time of harvest, 
region, and plant part (upper half and lower half 
leaves or stem) in which no data on differences in 
quantity of oil content between different parts of 
plant was reported previously in Lebanon. The main 
aim of this investigation is to increase oil quantity 
obtained while keeping high quality, by using 
traditional hydrodistillation for extraction, and 
operating different conditions before and after 
extraction (soaking and addition of NaCl). Yield 
increases while keeping good quality can help to 
develop essential oil extraction from personal 
experience to be exploited economically at industrial 
scale. 
 
Materials And Methods 
 
Plant material: 
 
 Wild thyme (O. syriacum) plants were collected 
from four regions in south Lebanon (Majdal Selem, 
Kfar Sier, Deir Kanoun Al Nahr, and Houmine Al 
Tahta), in which their geographical locations were 
shown in table I, before flowering in April 2011, 
during flowering in May and June 2011.  
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Table I: Geographical locations of four Lebanese regions where thyme collected. 
Region 

 

Parameter

Majdal Selem Kfar Sier Deir kanoun Al Nahr Houmine Al Tahta 

x 
GPS 

y 

-343524 -349063 -357278 -345334 

-102365 -90640 -93138 -74005 

Elevation (m) 650 400 200 250 

 
 Thyme plant (stem and leaves) were divided into 
two parts (upper half and lower half). Then, plant 
materials were air dried for 15 days in the absence of 
light at room temperature. After drying, leaves of O. 
syriacum were separated from the stem and stored in 
dark to be distillated each part alone. Then, 100g of 
thyme leaves (upper half or lower half) were grinded, 
soaked in 2 liters of distilled water and put in a water 
bath at 50◦C over night. Using "karake", a traditional 
hydrodistillation apparatus, distillation was done for 
about one and half an hour in which condensed 
volatile vapour was collected in separating funnel to 
which equal volume of saturated NaCl solution, 
purchased from Fluka, was added and kept in dark 
(in order to avoid oxidation) overnight after energetic 
shaking. Essential oil forms a surface layer 
facilitating decantation, later it was stored in dark at 
4◦C for further analysis.  
 
Chemical composition analysis: 
 
Sample preparation: 
 
 Chemical composition of O. syriacum essential 
oil was determined using GC/MS in Kfarchima 
phytopharmacy laboratory (Ministry of Agriculture, 
Lebanon). Thymol (100% pure) and carvacrol (≥ 
97% pure) (Sigma Aldrich-Switzerland) were used as 
standards. Stock solutions of 100ppm concentration 
of both standards were prepared in hexane (95%) 
(Sigma Aldrich-Switzerland). Calibration curve used 
to calculate the percentages of different components 
of the essential oil in all samples was done by mixing 
two stock solutions and applying 5 dilutions (1ppm, 
2ppm, 3ppm, 5ppm, and 10ppm). Thirty samples 
(including essential oil, stem water, and thyme water) 
were diluted to reach concentrations within the 
standard curve. A 104ppm beginning solution was 
prepared by adding 1mL essential oil with 100mL of 
hexane. Then, 100ppm thymol and 28ppm carvacrol 
solution was prepared while taking 1.4mL of the 
previous solution in 100mL hexane. Then, dilution 
takes place to reach finally a 10ppm thymol and 
2.8ppm carvacrol and by this the samples become 
able to be analyzed by GC/MS. 
 
GC/MS analysis: 
 
 The composition of thyme essential oil was 
performed on an Agilent Technology 

chromatographer 7693 auto sampler coupled with 
mass spectrometric detector (Agilent technology). 
The GC is equipped with an Agilent 19091S-433 
capillary column (30m x 250µm x 0.25µm). The 
operating conditions are as follows: The carrier gas is 
Helium (He) with a flow rate of 1mL/min.  Injection 
volume is 1µL. Oven temperature is held at 60◦C for 
4 min; programming 5◦C/min to 100◦C, then 9◦C/min 
to 280◦C. Inlet temperatures is 25◦C. The mass range 
of scan ranged from 50 to 500 m/z. The retention 
time of the components and peaks of each sample 
were calculated by the control analysis of standards.  
 
Results and Discussion 
 
Results: 
 
 In this study the quantity of obtained oil from 
thyme leaves varies with time and from region to 
region. Majdal selem with highest altitude (650m) 
shows highest yield among the four studied regions 
regardless the time of harvesting that shows an 
average of 1.25mL/100g, 2.75mL/100g, and 
4.4mL/100g in April, May, and June respectively 
(Fig.1). The difference in oil quantity among the four 
regions become more significant in May and June in 
which Majdal Selem (650m)  give highest yield and 
followed by Kfar Sier (400m) and then come 
Houmine Al Tahta and Deir Kanoun Al Nahr (250m 
and 200m respectively) (Fig.1). Irrespective of 
region, the quantity of thyme essential oil obtained 
after hydrodistillation increases with time and 
reaches its maximum in June.  
 The effect of plant part parameter is really 
noticeable among the four regions and in the 3 
months, in which the quantity of oil obtained from 
upper half leaves is greater than that obtained from 
lower half leaves, with stem showing no obvious oil 
obtained. 

The difference between upper and lower half 
increases with time (from April till June) and 
sometimes upper part (upper half) shows doubled oil 
quantity than obtained from lower part (lower half), 
and ranges from 1.1mL/100g to 1.5mL/100g during 
April and May (Fig.2a, 2b) and become higher in 
June where it ranges between 1.6mL/100g and 
2.5mL/100g (Fig. 2c). Quantity of oil shows 
important raise from 1.5mL/100g (obtained from 
distillation of non-soaked thyme leaves) to 
2mL/100g after soaking of thyme leaves overnight 
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before distillation. This increase also can be seen 
after addition of sodium chloride (NaCl) during 

separation of essential oil in which the quantity gets 
higher by 70%. 

 

 
 
Fig. 1: The quantity of oil obtained among four regions during 3 months of harvest. The average oil quantity 

increases 2.2 times from April to May and 1.6 times from May to June in Majdal Selem and Deir 
Kanoun Al Nahr while in Kfar Sier, oil quantity in May is greater 3 times than that of April and 
increase in June 0.85 times. The average oil quantity approximately doubled (1.89 times increase) from 
April to May and increase by 1.6 times in June in Houmine Al Tahta. 

 

 
 

 
 
Fig. 2: Oil quantity from upper and lower parts during a) April, b) May, and c) June 2011. The essential oil 

content of plant upper part leaves is greater than that of lower part and the difference between these 
two parts increase with time and ranges between 1.1mL/100g and 1.5 mL/100g during May (fig 2b) 
and between 1.6mL/100g and 2.5mL/100g at full blooming during June (fig 2c). 
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Fig. 3: Oil quantity obtained under different conditions. Soaking of thyme leaves before extraction increase the 
quantity of essential oil obtained after hydrodistillation by 0.5mL/100g while the addition of Nacl after 
extraction during oil-water separation increase the quantity of oil by approximately 70%. 

 
 Regarding essential oil composition, two major 
components, as expected, thymol and carvacrol were 
the most abundant among all oil samples as shown in 
table II. The results were divided into two groups, 
where Majdal Selem and Kfar Sier were 
characterized by dominant presence of carvacrol 
irrespective of the harvesting time and the two other 
regions (Deir Kanoun Al Nahr and Houmine Al 
Tahta) revealed predominance of thymol throughout 
the 3 times of harvesting. Thymol reaches its 
maximum (84.2%) in Deir Kanoun Al Nahr with 

lowest elevation from sea level (200m) during June 
as appear in table II.   
 Carvacrol attains its greatest extent (82.1%) in 
Majdal Selem with uppermost elevation (650m) also 
during June at full blooming. The percentages of 
thymol and carvacrol increase in general with time, 
with few exceptions, and reach their maximum in 
June while having this same tendency in the four 
regions and in the two parts (upper and lower). In 
addition analysis of water obtained after stem 
analysis show considerable concentration of thymol 
(12.7%) and carvacrol (9.86%). 

 
Table II: Thymol and carvacrol percentages in different oil samples 

            Month 
 
Region 

April May June 
Thymol 

% 
Carvacrol 

% 
Thymol 

% 
Carvacrol 

% 
Thymol 

% 
Carvacrol 

% 

M.S.UP 23.1 52.1 22.8 59.2 11.3 82.1 
M.S.LP 7.2 36.2 15.7 64.6 19.2 71.7 
K.S .UP 11.4 28.4 21.4 56 17.1 65.3 
K.S.LP 5.2 5.2 12.1 51.7 21.7 72.8 
D.K.UP 46.4 2.8 69.6 22.1 84.2 9.1 
D.K.LP 7.8 2 39.6 2.8 81 17.1 
H.T.UP 30.7 4.2 52.5 9.2 61.4 17.1 
H.T.LP 5.7 N.D 62.5 12.1 80 15 

 
Discussion: 
 
 It is reported that great variability of thyme 
essential oil yield observed with different regions [1], 
and with time of harvest time [14]. The obtained 
results during this study reveal clear variation in 
quantity of essential oil among the four regions with 
Majdal Selem that achieve the higher yield in the 
three months of harvesting. In April this difference 
may be due to difference in growth rates of thyme in 
different regions. These results are similar to those 
obtained by study done in Jordan by Mohammad S. 
Abu-Darwish et al. [1] to confirm the yield variation 
in different geographical and environmental regions 
including soil properties in which the study try to 
compare the yield of essential oil in different regions 
and found that the quantity of essential oil obtained 
from Al-Karak (920m altitude) is greater (5.4%) than 

that obtained in case of Jeresh (540m) of oil quantity 
equal to 3.3% [1]. In our study, during June, Majdal 
Selem with higher altitude (650m) obtain highest 
yield (4.4 mL/100g) among the four regions and the 
yield decay with altitude and reach 2.85 mL/100g in 
Houmine Al Tahta with lower altitude (250m). 
Therefore, in warmer region with low altitude thyme 
plant undergo active growth and the growth rate 
increases leading to decrease in secondary 
metabolites release since an increase of secondary 
metabolites release occur when plant reach stationary 
phase of growth [13]. 
 Oil quantity as this study proved increases with 
time and reach its maximum at full blooming when 
plant finish its growth and this can be also explained 
by increase in secondary metabolites production at 
stationary phase of growth [13]. Comparison of 
essential oil average in the four regions reveals an 
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increase in oil quantity obtained from April to June. 
Harvesting in May and June produce more essential 
oil than harvesting in April, in the four regions the 
quantity of essential oil increase with time and it is 
greater in May and June than in April, these results 
are similar to those obtained by Abu-Lafi et al. on 
essential oil yield of Palestinian Origanum in which 
thyme collected during April, May, and June 2003 
shows an increase in average oil quantity from 1.7% 
to 3.6% to 4.4% respectively [2] in which the 
quantity of oil yielded increases after flowering and 
reach its maximum at full blooming [9,11]. So, 
maturity of whole plant has significant effect on 
percentages of essential oil since the highest yield 
obtained at full blooming in June and the lowest one 
at preflowering in April.  
 The quantity of thyme essential oil obtained 
from upper half leaves of plant is higher than that 
obtained from lower half is due to the fact that the 
plant undergo continuous growth in which the upper 
part in April become the lower one in May and the 
same occur in June. No data has been reported till 
now about the difference in quantity of essential oil 
obtained from different parts of plant as lower and 
upper half leaves as well as stem.  
 These results could be related to different 
environmental conditions in addition to increase in 
secondary metabolites release and thus more 
essential oil produced in upper part that reach full 
growth and continue in production of secondary 
metabolites [13]. 
 Soaking of leaves before distillation increase the 
quantity of oil obtained because it make the cells 
softer and facilitates the release of thyme essential oil 
from oil containing glands. The increase of essential 
oil quantity after addition of NaCl can be related to 
steric effect which is one of most widely used 
concepts in chemistry based on fact that each atom 
within a molecule occupies a certain amount of 
space. The effect is basically associated with the fact 
that atoms and larger parts of a molecule occupy a 
certain region of space [15]. In our case the drops of 
oil in water will be replaced by chloride ion and oil 
form a layer at the surface of decanter. So, the water 
become clearer and oil quantity increases, which can 
help to increase yield of commercial oil. The use of 
these experimental conditions (soaking and addition 
of sodium chloride) along with different parameters 
in this study increases the essential oil yield as show 
personal communications with farmers use the same 
technique of traditional hydrodistillation. In addition, 
applying these conditions give no effect on quality of 
thyme essential oil after GC/MS analysis. 
 Concerning chemical composition of O. 
syriacum essential oil, thymol, with retention time of 
18.2 minutes, shows predominance in 2 regions (Deir 
Kanoun Al Nahr and Houmine Al Tahta) having 
200m and 250m elevation from sea level. Thymol 
reaches its maximum value in Deir Kanoun Al Nahr 
(84.2%) during June, as occur in the study done in 
Lebanon by Zein et al in 2010 on O. syriacum in 

which thymol increases after flowering and reach its 
maximum at full blooming with 55.47%, this study 
shows that wild O. syriacum is of thymol type and 
always characterized by dominance of thymol [16]. 
In our analysis, carvacrol (with retention time equal 
18.4 minutes) also show dominance in 2 regions 
(Majdal Selem and Kfar Sier) that have 
approximately higher elevation from sea level, and 
reach a maximum level also at full blooming in June 
in Majdal Selem (82.1%) and this result accepted by 
literature in which most studies show that wild 
Origanum are mainly consisted of carvacrol that may 
reach 87% as occur in Turkey [6]. So, essential oil of 
O. syriacum may be of thymol or carvacrol type 
depending on geographical region and other 
environmental conditions. The highest thymol 
obtained at lowest altitude while the highest 
carvacrol obtained at highest altitude and this may be 
due to climatic factors and since thymol and 
carvacrol are isomers, this may reveal a genetic 
correlation as reported in the study done by Toncer et 
al., [14]. The opposite occur in study done in Turkey 
in which altitude has positive effect on thymol (69%) 
and negative effect on carvacrol (3.08%) and this 
also may reveal climatic and genetic factors [4]. 
Some studies proved that chemical composition 
change in different regions is due to the 
environmental factors that affect the biosynthesis 
pathway, in which this pathway begin by 
autooxidative conversion of γ-terpinene to p-cymene 
and then hydroxylation of p-cymene to thymol or 
carvacrol and this pathway over activated during 
flowering stage [5]. 
 In the four regions and irrespective of dominant 
compound (thymol or carvacrol) and irrespective of 
plant part leaves (upper or lower), thymol and 
carvacrol show the same tendency in which they 
increase from April to May and reach their maximum 
at full blooming during June. This can be explained 
by increase in production of secondary metabolites 
after flowering and at stationary phase of growth 
[13]. We see that thymol and carvacrol reach their 
maximum percentages (84.2% and 82.1% 
respectively) in June at full blooming in which their 
percentages increase from April to May and obtain 
highest concentrations in June. This was reported in 
literature by which whether thymol or carvacrol was 
dominant, the compound increases at flowering stage 
in which thymol increases from 4.6 % to 5.3 %  and 
carvacrol from 58.1 % to 68.9 % after flowering as 
appear in study done in Iran on effect of different 
growth stages on chemical composition of essential 
oil [7]. Secondary metabolites production increases 
after flowering because these metabolites are not 
directly involved in primary processes of basic 
growth and development [10]. 
 
Conclusion: 
 
  The essential oil of thyme (Origanum syriacum) 
showed significant increase in quantity obtained 
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when undergo hydrodistillation after soaking and by 
addition of sodium chloride during separation in 
which these conditions can increase yield with no 
effect on quality as occur in our study. The time of 
hydrodistillation can be shortened to one and half an 
hour since the total quantity of oil obtained during 
this time in addition to its importance as easy and 
very cheap method of extraction. The 3 parameters 
(region, plant part, and time of harvest) affect oil 
quantity obtained and the maximum yield achieved at 
highest altitude, at full blooming and from upper half 
leaves of plant. Analysis by GC/MS demonstrated 
that thymol and carvacrol are the major components 
that also vary with different parameters. 
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