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Essential oils (EOs) (also called volatile or ethereal 

oils; Guenther, 1948) are:

 aromatic oily liquids obtained from plant 

material (flowers, buds, seeds, leaves, twigs, 

bark, herbs, wood, fruits and roots).

 They are considered to be plant secondary metabolites, 

which play an important role in plant defense as they often 

possess antimicrobial and antioxidant properties. 

 They play an important role against herbivores and also may attract 

some insects to favour the dispersion of pollens and seeds, or repel 

undesirable others.



Essential oils traditionally used all over the world 

for disinfection, as anti-inflammatory, relaxing, 

and stimulating substances, and

with potential and modern exploitation in clinical 

medicine.

During the last century, the use of plants extracts 

and essential oils has been replaced by synthetic 

chemicals.

Nowadays, the human awareness for limiting synthetic drugs and 

avoiding the use of chemical additives in foods has increased the 

interest in their use.



Essential oils are commonly used in: 

• Food industries (preservation of food), 

• Cosmetic industries, 

• As natural alternatives to synthetic preparations to prevent and 

treat infectious diseases. 

• Agriculture

• Animal feeding

They are used traditionally to treat other diseases like respiratory 

tract, digestive system, gynecological, andrological, endocrine, 

cardiovascular, nervous system, and skin infections. 

Many of them have shown anticancer activities, too. 



Essential oils

 The chemical composition of essential oils varies widely 

depending upon the geographical location, botanical origin, 

genetics, bacterial endophytes, and extraction techniques.



INTRODUCTION

 The genus Thymus L. belongs to the mint family 

(Lamiaceae).

 It is one of the eight most important genera of the 

family with regard to the number of species included.

 It consists of about 215 species of herbaceous 

perennials and small shrubs in the world. 

 The Mediterranean region is considered the center 

of the genus (Cronquist, 1988). 

 Thyme commonly presents gynodioecy, meaning 

that they produce two types of individuals, some with 

female flowers without stamens, and others with 

hermaphrodite flowers.



A common feature: 

The presence of glandular hairs of different forms 

which contain volatile essential oils that evaporate 

when the glandular hairs are damaged.

Thymus species are amongst the most used 

aromatic and medicinal plants worldwide. 

They are commonly used as herbal tea, 

flavoring agents (condiments and spices) 

and for medicinal purposes. 



• it is now widely cultivated.

• Its leaf is listed in the German and British Herbal Pharmacopoeia.

• It has been used as a stomachic, carminative, diuretic, urinary disinfectant, 

and vermifuge. 

• Thyme leaf tea is said to promote rest and sleep. 

• It is widely used in folk medicine because of its anti-inflammatory, 

antirheumatic, digestive, anti-ulcer and antimicrobial activities in Europe.

Traditional use 

Comminuted herbal substance as herbal tea for oral use. 

Herbal preparations in liquid or solid dosage forms for oral use. 

Traditional herbal medicinal product used in productive cough associated 

with cold.



Essential oil: there are at least 6 chemotypes of Thymus vulgaris  

with different compositions of the essential oil; 

Only the ‘thymol’-type with thymol as predominant compound 

complies with the definition in the European Pharmacopoeia. 

The dried herbal substance contains up to 2.5% essential oil; the 

main components are thymol, carvacrol, p-cymene, γ-

terpinene, linalool, β-myrcene, terpinen-4-ol.  

Thymol Carvacrol p-Cymene γ-Terpinene



Thymus sibthorpii is:

 an aromatic perennial sub-shrub, 

 part of the section Serpyllum (one of the eight 

sections of the genus Thymus), 

 cross-pollinated diploid (2n = 28) (Strid & Franzen

1981; Markova & Geranova 1994), 

 native to Balkan Peninsula (Stahl-Biskup and Saez

2002).

In Greece, its population occurrence was reported in the floristic 

regions of North East (NE), North central and East central Greece 

along with South Pindos and the N Aegean islands of Thasos and 

Samothrace (Koureas 2012).



Materials and Methods Chalkidiki perfecture

Taxiarchis

Study sites and plant material:

The study was conducted in the area of Taxiarchis in 

Cholomontas mountain, Chalkidiki prefecture, 

northern Greece (40°23'N, 23°28'E). 

The altitudes ranging from 760 to 870 m. 

The area is situated in the Quercion confertae

subzone of the Quercetalia pubescentis (sub-

Mediterranean) zone. 

The climate of the area is classified as sub-humid 

Mediterranean, with a mean annual air temperature 

of 11.10 oC and an annual rainfall of 767 mm. 



The research area is characterised by a large 

proportion of Oak forest (Quercus frainetto Ten.), 

interposed with patchily distributed fragments of 

natural grasslands. 

The whole area is communally grazed by 1,200 goats 

and 900 sheep for 7 months per year in a continuous 

grazing system, except for the winter months.

Grazing intensity varied from no-grazed (Forage Utilization 

Percentage=0%), to heavy grazed (FUP > 50%) in the 

studied sites (Taxiarchis Forest Service Station, 2013). 



The collection sites, (1 to 2 ha) was at similar 

elevation but different exposure:

1) two southern  (S1, S2) and 

2) three northwestern sites  (NW1, NW2, NW3)

10 individual plants of  each site were collected at:

1) The  inflorescence stage in August 2013 and 

2) The fruiting stage September 2013 were randomly collected

 The plant cover at each site was measured using the line-point

method (Cook and Stubbendieck, 1986) and then the floristic

composition was calculated.



Isolation of the essential oil

 The plant samples were dried in shade at room 

temperature for 10 days.

 Air-dried aerial parts of Thymus were submitted to 

hydro distillation using Clevenger-type apparatus 

according to the standard procedure.



Essential oil analyses 

Gas Chromatography-Mass Spectrometry: on a Shimadzu GC-2010-

GCMS-QP2010 system operating at 70 eV. 

This was equipped with a split/splitless injector (230 oC) and a fused 

silica HP-5 MS capillary column (30 m x 0.25 mm i.d., film thickness 0.25 

μm). 

Temperature program was from 50 oC to 290 oC, at a rate (4 oC/min). 

Helium was used as a carrier gas at a flow rate  1.0 ml/min. 

Injection volume of each sample was 1 μl. 



Retention indices for all compounds were determined according to 

Van den Dool and Kratz [1963],using n-alkanes as standards. 

The identification of the components was based on comparison of 

their mass spectra with those of NIST21 and NIST107 [Massada, 1976], 

and by comparison of their retention indices with literature data 

[Adams, 2007]. 

Component relative concentrations were calculated based on GC 

peak areas without using correction factors. 

Essential oils were often subjected to co-chromatography with 

authentic compounds (Fluka, Sigma). 



Soil properties and Forage Utilization Percentage in the 

collection sites

Sites Soil 

moisture 

(%) 

pH Organic 

matter (%) 

Ν  

(%) 

P 

(mg/100gr) 

  

FUP (%) 

South Sites       

S1 6.5b 4.6 7.6 0.11 1.8 0.50 

S2 10.9 a 4.5 10.0 0.20 1.1 0.70 

Mean 7.6 4.6 8.4 0.14 1.6  

NW sites       

NW1 6c 4.6 9.5 0.09 1.2 0.50 

NW2 8,5 b 4.4 7.1 0.07 1.3 0.00 

NW3 13.1a 4.6 10 0.09 1.6 0.60 

Mean 9.0 4.6 9.3 0.08 1.4  

 

Results



Plant cover(%) and floristic composition (%) in the 

collection sites

Sites  Floristic composition (%) 

 Plant Cover 

(%) 

G* F L Th W 

S1 
86 30 33 20 13 4 

S2 
93 34 46 16 3 1 

S 89 32b 39a 18a 9 2 

NW1 86 51 26 4 13 4 

NW2 88 45 18 0 11 25 

 92 60 18 14 7 0.2 

NW 89 54a 21b 8b 10 7 

 



Biplot from RDA1 showing the position of the following: (i) 

plant functional groups

As the FUP increased: 

the percentage of 

graminoids increase and 

woody species including T. 

sibthorpii tend to decrease



Content of essential oils of T. sibthorpii (ml/100gr) 

Sites Inflorescence CV Fruiting CV Mean 

S1 1.00 Α** 0.28 0.36 Β 0.10 0.67 bc 

S2 1.39 Α 0.30 0.40 Β 0.50 0.89 b 

NW1 1.34 Α 0.28 0.40 Β 0.36 0.86 b 

NW2 0.80 Α 0.23 0.25 Β 0.39 0.53 c 

NW3 2.00 Α 0.37 0.51 Β 0.29 1.30 a 

Mean 1.3 Α  0.4 Β   

 



Essential oils composition of the S1 population
 THYMUS SIBTHORPII 

SPATHES (S1) 

IDENTIFICATION 7 9 10 20 A4 B1 8 

p-Cymene 8,22   1,24  14,94 1,25 

1,8-Cineole  1,38      1,64 

γ-Terpinene     1  1,48  

cis-Sabinene hydrate  0,99   16,57 0,81 1,59  

cis-Linalool oxide     0,89    

trans-Linalool oxide     0,81    

Linalool 8,27  94,75 63,96 69,14 30,01 5 

Borneol 2,9 2,44      

Terpinen-4-ol 0,61   3,82    

Carvacrol, methyl ether 7,2     3,59  

Geraniol   67,07   24,2  71,62 

Thymol 0,72     39,15  

Carvacrol 61,95      1,62 

 β-Bourbonene   1,35      

Geranyl acetate  18,81     4,41 

Caryophyllene 6,13 6,75 3,46 2,62 2,38 4,37 5,99 

Germacrene D   1,37      

Nerolidol    3,77    

 Caryophyllene oxide       1,01 

TOTAL % 98,37 97,79 98,21 94,68 96,53 95,13 92,54 

 



Essential oils composition of the S2 population

THYMUS SIBTHORPII 

BROUTOPI (S2) 

IDENTIFICATION 1 2 4 5 6 7 9 11 12 13 14 16 17 18 20 

α-Terpinene     3,74  1,8 0,52         

p-Cymene    0,99 26,71  14,26 6,87 5,17 2,45  3,35  5,6   

Limonene    1,12  1,37          

1,8-Cineole     2,87  1,23 1,25         

γ-Terpinene     14,08  5,5 2,06 1,03        

cis-Sabinene hydrate     0,91  1,09          

Terpinolene    0,3  0,27          

trans-Sabinene hydrate     0,21  0,15          

Linalool  1,1 6,58 87,51 0,9 78,67 4,27 2,44 83,75 53,15 8,62 70,66 1,86 67,69 7,56 22 

Borneol    0,74  3,37 0,76       3,42 2,51 

Terpinen-4-ol    0,74            

α-Terpineol   80,34  0,26     2,81       

Nerol  3,44               

Carvacrol, methyl ether    5,1  6,23          

Thymol, methyl ether    0,93    2,42         

Geraniol 90,03  2,59  15,98  52,91  13,51 68,59 7,69 72,58  63,47 52,14 

Thymol  0,65 2,05 26,97  1,08 11,56  8,09 7,46 6,13  17,61   



Essential oils composition of the NW1 population

THYMUS SIBTHORPII 

KOUTLOS (NW1) 

IDENTIFICATION 1 2 4 6 7 8 9 10 11 13 14 16 17 

Myrcene    1,14   0,11        

p-Cymene  1,08     1,81        

cis-Linalool oxide (furanoid)      0,48     0,54   

trans-Linalool oxide (furanoid)      0,41     0,51   

Linalool 83,99 46,19 1,36 85,68 53,19 64,23 1,25 93,3 61,7 10,17 97,68 70,39 96,48 

Borneol  0,59     0,84  0,88 1,05    

α-Terpineol    92,17    0,97       

Nerol  0,43    0,16 0,88       

Neral       0,55       

Geraniol 9,47 46,32  7,86 37,22 18,66 73,03  31,61 66,43  15,74  

Geranyl acetate  0,74   1,43  9,78   12,05    

Caryophyllene 1,57 2,95 2,11 2,34 2,39 4,4 8,26 2,26 2,71 4,09  2,51 1,6 

Germacrene D 0,65 0,57 0,97 0,62 0,6 1,25 0,84 1,11 1,12 1,95    

Bicyclogermacrene          0,54    

β-Bisabolene           1,66    

Nerolidol     1,07 1,91   0,69   4,04  

TOTAL % 96,76 97,79 97,75 96,50 95,90 93,42 96,40 96,67 98,71 97,94 98,73 92,68 98,08 



Essential oils composition of the NW2 population

THYMUS SIBTHORPII 

ELATA (NW2 

IDENTIFICATION 1 4 3b 5j 6mal 2karp 16 20 8 10 12 13 15 

Myrcene            1,72  

γ-Terpinene            1,86  

cis-Sabinene hydrate             20,44  

Linalool 26,18 9,97 0,97 1,36 33,9  1,06 93,66 16,69  7,64 0,69 54,65 

Borneol 0,82 2,59 0,45 2,37   2,01  0,62  2,78 1,33  

Terpinen-4-ol            5,24  

α-Terpineol      7,19        

Nerol  0,85 0,92 1,55   1,72  1,83  2,12   

Neral   0,49      0,82     

Geraniol 54,23 63,04  0,48   82,13  71,11 75,2 72,26 49,6 34,61 

Geranial   81,82 79,39 49,85 70,72        

Geranyl acetate 9,69 6,76 7,34 1,9 3,65 3,25 6,28  2,22  3,37  1,33 



Essential oils composition of the NW3 population

Thymus sibthorpii (NW3) 

LIVADI 

IDENTIFICATION 3 5 6 7 9 11 12 13 15 17 18 20 

Myrcene     1,01  1,79        

α-Terpinene     1,18         

Cymene   1,68    17,91   1,88       

Limonene      1,18         

1,8-Cineole      4,2         

γ-Terpinene     1,8   1,82       

cis-Sabinene hydrate      1,36         

cis-Linalool oxide (furanoid)     0,85          

trans-Linalool oxide (furanoid)     0,53          

Linalool  3,07  79,57  92,67  96,15  3,79  45,02  65,05  88,41  89,33  2,92  70,3  90,81  

trans-Sabinene hydrate            1,98   

Borneol 2,48     1,79         

α-Terpineol      42,85  6,22       

Nerol 0,95          1,27    

Neral 0,57       3,9    1,23    

Carvacrol, methyl ether  0,29     5,06         

Geraniol 80,74  1,79    0,62  2,69    6,84  74,81  17,51   



Conclusions

 The abundance of T. sibthorpii in the study area decreased as 

the grazing intensity increased.

 The slope exposure did not affect the quantity of the essential 

oils.

However in areas with higher grazing intensity and soil moisture 

plants tend to have higher content of essential oils. 

At the inflorescence stage the plants had higher content of 

essential oils.

High variability in essential oils composition was recorded among 

individuals in both slope exposures.



 The predominant compounds were Linalool and Geraniol.

Differentiation in essential oils composition was detected 

between southern and northwestern slope exposures 

indicating the importance of environmental effect. 

 The composition of essential oils is related with potential use 

i.e, Linalool is important compound for cosmetics while Thymol 

for medicinal use.




