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Thymus vulgaris and T. zygis have been established as a plant source for commercial 
thym e oil appreciated for its expectorant, antibacterial, antimycotic and spasmolytic 
properties (1-7) . These effects are due to the presence of phenolic constituents (thymol 
and carvacrol), although a few recent studies point out that alcohols, especially geraniol, 
could be also responsible for antimicrobial activity (4). Investigations carried out in the 
last few years have shown that the content of these phenols vary widely depending on 
their origin (8, 9), vegetation period (10), means of collection, preparation of plant ma
terial and other factors (11). The examinations of some other taxa of the Thymus gen era, 
very often point at the presence of other species of these genera which contain large 
amounts of essential oil with high perc entage of thymol and carvacrol (12-14) . Some 
studies on essential oil composition of T. serpyllum (15- 17) showed that these taxa con
tain essential oil similar to that of T. vulgaris which provides an official use of Thymi ser
pylli herba (18). 

Certain number of species of genus Thymus L. gro wing wild on hill and mountain 
grasslands in Macedonia, have been used for many years in Macedonian folk medicine 
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for cough, flu, pulmonary infections, abdo mina l throes, etc. Besid e man y species of ge
nus Thymus L. that occu r in flora of Macedonia, only a few of them are collected by local 
people who all these plants nam e »majkina dusa- (»mother soul«) (19). The plan t ma
terial Serpylli herba (wild thyme), is commonly used as a subst itut e for official th yme. 
Serpylli herba from Macedonia, represents a mixture of dried herbs from several Mace
do nian Thymus L. spe cies. On e of them is T. tosevii Velen ., taxon of the Thym us gene ra 
cha racter ized w ith grea t polymo rp hism and complexity, spread through the Balkan p en
insula, mostly in Macedonia, Serb ia, Bulgaria and Albania . According to Matevski, three 
subspecies and seven varieties of these taxa occur in Macedon ian flora (20). Thus, Thy
mus tosevii ssp. tosevii va r. longifrons represents one of the va rieties. Th ese taxa grow on 
both calcareous and silicate ground at an altitude up to 1600 m. In the pr esent w ork, 
the essential oil of T. tosevii was examined by GC and GC-MS techniques to determine its 
composition and check the possibilities for its use in official pharmacy or in some other field. 

EXPERIMENTAL 

Plant material 

Plant materials were collected from different areas in Macedonia, and always in 
their flowerin g stage. It was defined as T. tosevii Velen . ssp . tosevii va r. longifrons Ronn., 
collec ted at Kar ad zica mountain, Central Ma cedonia, Ju ly 1994, July 1995; Mavrovo, 
Western Macedon ia, July 1955; Mavrovo (Vrben) July 1995; tw o samples from Osogovski 
mountain, Eastern Macedonia, July 1995. The identity of the taxa was confirmed by Dr. 
Y. Matevski, from the Institute of Biology, Faculty of Science, Skopje, Macedonia . 
Voucher spec ime n for the taxa was deposited in the Herbarium of the same Institu te 
[SKO-174]. 

Plant material was air -d ried and then submitted to steam dis tillation in Clevenger 
typ e appa ra tus for 5 hou rs. After separation from water, essen tial oils were dried over 
anhy d rous sod ium sulfa te. 

GC and GCMS analysis 

Analyses of the oils were performed by GC-FID and GC-MS on fus ed capillary col
umn (1 =50 m, ID = 0.2 mm), coated with crosslinke d methyl silicone gum (0.5 urn film 
th ickness). A Hewl ett-Packard, model 5890 Series II, gas chromatograph equip ped with 
split-splitless injector wa s used. Sample solution in eth anol (1.0%) was injected in split 
mode (1:100) a t 250 °C. Detecto r temperature was 300 °C (FID), w hile colu mn tem pera
tu re was linearly programmed from 40-280 °C, 2 °C min- I. The GC-MS ana lysis wa s car 
ried out on an HP 5890 Seri es II gas chrom ato graph equipped with an H P 5971 mass 
detector worki ng in electroni c im pa ct mod e (70 eV). Th e chroma tographic condi tions 
were as above. Tran sfer line was heated at 280 °C. 

The identificat ion of the compo nents was based on a comparison of their retenti on 
times with those of analyt ical standards of available terp enoids, and matching mass 
sp ectral data of oil constituents with those from an alytical stan dar ds as w ell as th ose of 
MS spectra from Wiley / NBS library. For the quantification p ur poses area percentage re
p orts obtained by GC-FID were used as a base. 
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RESULTS AND DISCUSSION 

Th e steam di still at ion of the samples of T. tosevii ssp . toseoii var. longifrons yielded 
0.82-2.30% (V1m) of pale yellow coloure d essential oil wi th pleasant odour and the fol
lowing characteristics: refracti ve index from 1.487 to 1.501 and relative density from 
0.899 to 0.912. 

The composition of the essential oils, analyzed by the GC-FID and GC-MS methods, 
is presented in Table 1. Different samples contained various numbers of components 
(45-64), but in most of the samples it was possible to identify 34-36 of th em, repre
senting 95.87-98.45% of who le oil. Imp ortant components in the oil comp osition were 
phenols, presenting up to 53.97%, as we ll as monoterpene hyd rocarbon s with higher 
percentages of p-cym ene and y-terpiriene. Samples collected at Karadzica mo un tain con
tain ed large am ount s of both phenols, thus 8.63-21.89% of thymol and 33.06-45.34% of 
carvacrol were registe red. These samples also contained large amounts of p-cymene and 
y-terp inene (9.89-12.98% and 9.45-11.07%, respectively). Similar percentages of these 
compo nen ts we re registered in the samp les collected at Mavrovo area (Table I). Consid
ering these compo nents, the samples collected at Osogovski mountain had different 
com positions . One sample contained 33.35% of thym ol, only 4.64% of carvacro l, 11.5% 
of p-cymene and 9.54% of y-terp inen e while the othe r one contained only traces of thy
mol (0.3%), 10.0% of carvacrol an d low quantities of p-cymene and y-terpinene (1.60 and 
2.54%, respectively). The last sample differed a lot from the others becau se of very high 
percentages of geraniol (37.75%), linalool (25.19%) and geranyl acetate (12.0%). Together 
with carvacrol these components were mos t abundantly represented in the essential oil 
composition of th is sample of oil. In the rest of the sa mples, geraniol and linalool were 
fou nd in much lower qu antities (0.06-7.80% and 0.23-5.86%, respectively). It was also 
no ticed that es ter compone nts, especially gerany l acetate, were present in very sma ll 
amounts in all the samples, excep t for one sample from Osogovski mount ain. The sam
ples originating from the Mavrovo area were different because th ey con tained larger 
amo unts of terpenyl acetate (15.09-22.31%). Twelve sesquiterpene hydrocarbons were 
identified in most of the samples bu t only trans-caryophyllene and ~-bisab olene were 
registered in high er percen tages (0.73-3.17% and 0.88-2.49%, respectively) whereas th e 
others were present in mu ch lower amo un ts « 0.2%). 

As shown, phenols we re the mai n compo nents in mos t of the samples. Prob abl y 
four different typ es of essentia l oils were also noticed, one with similar content of thy
mol and carvacrol, two others with do minating thy mol or carvacrol and nonphenolic 
type of essenti al oil, established in the samples originat ing from Eastern Macedonia. In 
our recent study of the essen tial oil composition of T. ioseoii ssp. tosevii an d T. tosevii ssp. 
substriaius, we have foun d th e same types of essential oils (21). Th e samples of essential 
oi ls obtained from va r. longifrons which con tained low levels of p henols, on the othe r 
hand, con tained high am ounts of geranio l and linalool followed by high amounts of ger
anyl acetate (Table I). Samples which contained high percentages of p henols also con 
tained high amoun ts of p-cymene and y-terpinene (Table I). 

Data consid ering the essenti al oil composition of Thymus ioseoii growing wild in 
Greece, with lina lool (35.5%) and gera niol (27.5%) as main compon ents, are available 
(21). In addition, twelve mon oterp ene hydrocarb ons, nine oxygen components, one ses 
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Table i. Composition of the essentiai oil of Thymus tosevii ssp. tosevii var. longifrons 

Component 
Karadzica 

1994 
Karadzica 

1995 
Mavrovo 

1995 

Mavrovo
-Vrben 

1995 

Osogovski 
mountain 

1995 

Osogovski 
mountain 
- Ponikva 

1995 -. 

o -Thujene 1.36 1.14 1.23 0.91 1.21 0.15 
a-Pinene 0.67 0.78 0.75 0.49 0.94 0.09 
Camphene 0.59 0.71 0.88 0.41 1.04 0.09 
Octenol-3 0.57 0.38 0.76 0.02 
Sabinene 1.05 0.09 0.91 1.00 1.53 0.26 
p-Pinene 1.70 1.90 1.80 6.23 5.47 0.40 
cc-Phellandrene 0.24 0.17 0.18 0.14 0.20 0.04 
o-Cymene 1.95 1.58 1.54 1.45 1.85 0.30 
p-Cymene 12.98 9.89 7.76 6.09 11.50 1.60 
1,8-Cineol 0.48 0.82 0.33 0.30 0.38 0.06 
Limonene 0.36 0.45 0.75 1.23 0.47 0.07 
cis-Odmen 0.05 0.14 0.09 0.05 0.09 0.04 
y-Terpinene 11.07 9.45 9.14 9.61 9.54 2.54 
Sabinene hydrate 0.97 2.05 0.67 0.62 4.92 0.15 
Linalool 0.23 1.97 2.23 0.44 5.86 25.19 
exo-Bomeol 1.43 1.46 1.67 0.53 2.50 0.31 
endo-Bomeol 0.50 0.80 0.47 0.31 1.41 0.05 
a-Terpineol 0.17 0.09 1.66 1.45 0.52 0.15 
crs-Dihydrocarveol 0.09 2.69 0.69 0.40 
z-Citral 0.23 0.29 0.27 0.94 
Thymol me thylether 2.36 1.64 1.45 1.51 0.18 
Geraniol 0.06 2.94 7.80 0.11 0.57 37.75 
E-Citral 0.25 0.31 0.13 
Thymol 21.89 8.63 17.25 8.64 33.35 0.30 
Carvacrol 33.06 45.34 17.35 21.06 4.62 10.00 
Unknown 0.06 0.12 5.80 0.04 
Terpinyl acetate 0.49 0.34 15.09 22.31 1.71 0.56 
Geranyl ace tate 0.02 0.77 2.30 0.14 0.06 12.00 
a-Copaene 0.04 0.08 
p-Burbonene 0.04 0.05 0.04 0.03 
tralls-Caryophyllene 1.31 0.73 1.25 2.22 1.34 3.17 
a-Cubebene 0.04 0.05 
cc-Humulene 0.09 0.05 0.08 0.19 0.14 0.12 
y-Mu ur olene 0.03 0.16 0.05 0.17 0.71 
p-Cubebene 0.15 0.17 0.23 0.13 0.11 
p-Bisabolene 2.39 2.49 1.32 1.17 1.28 0.88 
y-Cadinene 0.25 0.32 0.10 0.10 0.21 0.08 
o-Cadinene 0.02 0.04 
Caryophyllene oxide 0.15 0.10 0.14 0.18 0.17 0.17 
Total % 98.42 95.87 98.02 98.45 97.11 97.98 

Number of components 64 59 47 54 61 45 

Identified components 35 34 36 35 34 34 
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quit erp ene and two terp ene esters were iden tified , which represe nted abo ut 98% of the 
oil. Com pared to our results, th is composition of essential oil seeme d to be sim ilar to 
the essentia l oil composition of our sample orig inating from th e Berovo area (Eastern 
Macedonia). Data on Thymus sibthropii [Syn. T. tosevii (20)], growing wi ld in Greece, po int 
out that geraniol, thymol an d geranyl acetate were the main components of the oil (22). 
In our investigation, th e samples of oils usually contained small quantities of ester com
pounds, and only on e population of T. tosevii val'. longifrons contain ed larger amoun ts 
of geranyl ace tate as we ll as another which con tained larger qu an tities of terpenyl ace
tat e. 

CONCLUSION 

Thymus tosevi i ssp. tosevii val'. longifrons from Macedonia shows a high content of 
essential oil wi th va ryin g composition, depending on the plant origin and probably 
many other fac tors ye t no t investigated . The content of total phenols can be very high 
(up to 53.97%), bu t there are also samples which contain only th e traces of phenol com
ponents. These taxa could be used as a su bstitute for the th yme oil bu t previously its 
essen tial oil composition should be checked, especially if p lan t material is collected in 
Eastern Macedonia . The samples which con tain larger quantities of geraniol and lina loo l 
cou ld be int erest ing for the use in pharmacy as we ll as other uses such as in food in 
dustry, aroma and flavour production. 
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SAZ ETAK 

Sastav etericnog ulja Thymus tos evii ssp. tosevii var, longifrons 

SVETLANA KULEVANOVA, MIHAI LO RlSTIC. TRAJCE STAFILOV i KIRlL DOREVSKI 

Sastav eteric nog ulja Thymus tosevii ssp. tosevii var. longifrons koji raste div lje u 
Makedoniji isp itan je metodama GC-FID i GC-MS. Nadena su cetiri razliCita tipa 
etericnog ulja. [edno od njih sadrzavalo je podjednake kolicine timola i karvakro la, 
dr ug a dva pokaziva la su domin antan sadrzaj sarno jedno g od feno la (timo la ili karvak
rola) dok je po sljednje bilo nefenolnog tipa. U vecini uzoraka fenoli su bili najobilnije 
zastupljene ko mpo nente; slijed ili su ih p-cimen i y-terpinen . Uzorci koji su sadrzavali 
fenole samo u tragovima sadrzavali su geraniol, linalool i geranil aceta t kao glavne kom
po nente ulja . 
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