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COMPOSITION OF THE ESSENTIAL OILS OF Thymus SPECIES
GROWING IN TURKEY

G. Tiimen,' N. Kirimer,” and K. H. C. Bager™* UDC 547.913. +543.51

All the Thymus species growing in Turkey are aromatic plants which are often used as herbal tea, condiments and folk
medicine.

The origin of the genus ThAymus is assumed to lie in Southern Europe, showing two different centers, i.e., the Iberian
Peninsula together with North West Africa and the Balkan peninsula.

At the same time, the high variability in shape and form of the genus Thymus has always confronted the taxonomist
with the problem of dividing the genus into clearly defined species and caused them to increase in number [1].

For the genus Thymus, Karl Ronniger regards 417 binary names as acceptable: whereas, Jalas estimates the number
of Thymus species at 150 (38 of which are located in Turkey, the 38th species has recently been found by our group). Thirty-
eight species are represented by 64 taxa and 24 of which are endemic [2].

While the early studies on Thymus essential oils started between 1946 and 1948 in Turkey, the first significant study
was carried out in 1973 [3-8]. A detailed study has been carried out by the TBAM group since 1990 covering all the Thymus
species growing in Turkey [9-23].

The results of chemical analysis of essential oils in Thymus species and of the clarification of chemotypes observed
among these species will be given here. '

The essential oils from 91 samples representing 34 out of 64 taxa existing in Turkey have been analyzed by our group.

Collection of samples from different geographical locations and populations enabled us to identify chemotypes within
or outside the same population of the said Thymus taxon.

Thymus is an important genus due to presence in the oils of high concentration of carvacrol and thymol which are
isomeric phenolic terpenes. However, there are Thymus species poor in phenolic compounds and some do not contain phenolic
compounds at all. During our study, we have come across all three types.

Dried herbal parts of Thymus species are used as spice and herbal tea in Turkey. However, they are not used in the
production of thyme oil. In Turkey, other carvacrol or thymol-rich genera such as Origanum, Thymbra, Coridothymus, and
Satureja are used for essential oil production instead of Thymus.

Phenol-rich Thymus species are used in diabetes, stomach and intestinal diseases, for cough as herbal tea and also as
condiment; whereas, phenol-poor or phenol-less Thymus species are used, due to their pleasant aroma, as herbal tea, where
they grow.

Among the papers published between 1960 and 1989, Stahl-Biskup recently reviewed all the studies on the essential
oils of Thymus species. Her compilation covers 140 studies on 80 taxa.

She reported that 33 compounds in the oils with amounts 5% or more were characteristic for Thyme oil.

We hereby give the results of 91 analyses carried out in our laboratories on 34 taxa collected from different localities
(Table 1). We have proved that 28 compounds with more than 2% make up the main constituents of Thyme oils.

Stahi-Biskup has classified Thymus oils according to three terpene groups.

The first group comprises nine terpenes which are found in many different species in remarkably high concentrations.
These are thymol, carvacrol, linalool, linalyl acetate, borneol, p-cymene, 1,8 cineole, vy-terpinene and camphor.

'Balikesir University, Faculty of Education, 10100 Balikesir, Turkey.
?Anadolu University, Faculty of Pharmacy, 26470 Eskisehir, Turkey.
*Anadolu University, Medicinal Plants Research Centre (TBAM), 26470 Eskisehir, Turkey.

Published in Khimiya Prirodnykh Soedinenii, No. 1, pp. 55-60, January-February, 1995. Original article submitted
October 24, 1994,

42 0009-3130/95/3101-0042812.50 ©1996 Plenum Publishing Corporation



81 suawiko-d ‘gg [owky £0 eAyeIny synpo18uoy “yea synva8uoy “dss synparduop *
91 ayegeoe [Auelad ‘69 joruersd 80 ekyeiny snvaISuo) *1EA sinon8uoy ~dss synvoi8uoy
78 a1e1e0e [Auidiey-o L1 eAyeiny synvi8uo) “xea synpoifuoy dss siympnSuoy <y
71 jowdy ‘g joIdeAled ‘GE [oo[eu]| $0°0 Tnya§iysg Hp4pqnoyo 1A Hpavgnoyo -dss synonduoj ‘[
61 [owdy ‘zp [o198ATRD 9°0 esang npangnoys “xea npaognoys -dss synooduoy
$1 suswAo-d ‘gp [owky; 1 nsayleqg npavgnoyd “xea npdvgnoys “dss synoanduop g
L9-S9 jowky | pg-1°7 (D) ehueiny ipanqroyd “XeA upapgnoyo -dss synvaiduoy
0L joushyy b ekyeiny smetIay[e “1ea jpsoqnoya ~dss synpa8uay “y
$1 [owhy ‘g1 suswko-d ‘g7 [010vAIED S0 ayadysy q STU0IS0IN3] " XBA SHINOISOIN3] " [
SI-11 suawko-d ‘p7-71 [0aU10q ‘9Z-GT |OIIRAIED ‘CE-9] [owdy | o'1-9°0 () nyasysyg q SHAIDINBD "IRA SHUIOISOINI]
09 [010BAIED 61 efiejey snupdyasioy “1ea snuvdyosioy ‘[
£6 [oIoBAIED 61 Seaepy uvwenyEy Sua352190)8 *1eA SnupAYasioy
81 auswko-d ‘gp Jowkyy S0 uBwWeAlpy Su22524qu18 “1eA SNUDKYISIOY "]
ST auowida-d ‘g1 [owAy) ‘g7 [0IIBAIED 60 ugy snioydoris “1eA snunkyosioy
11-01 j03u10g ‘Z[-, 3p1xo auafjAydoLies ‘0z-¢ [oojewi | ¢ (-60°0 () dizeig q mydauyssnoy "
§9-0¢ 10X0BAIED | 8°[-T°0 () euepy né
08 towdys 01 1{aIepy smdwos
o¢ jowky 80 Fepuyal, smduiod
01 sjoautd-g*[ ‘L] suduid-o S'1 193] q o
6-8 Joydwes ‘z[ ausuid-o ‘g1-Q A0auIo-g'[ ‘61-€] [0dui0q | 4070 (D) edny q S1suanna
€1 suowAo-d gy jowliy L0 esing 1 M3fjanuniog [
01 auawia-d *g¢ jowdy 90 aunpyg snonm [
b1 10-p-uaurdiar + spixo suspAydofies 0 Fepayal snomw g
ST-0I [ooteul] ‘99-Cy a1e1aE jAlewl] | €1-8°0 (€) Ayasuisg q Snav3aw "
(uonaayos *oN)
9 syuauoduiod urepy % PIX Anpesoy pug awreN

SNS3Y INQ "ASYIng, 01 dANEN SoI0adg smuy] Jo SO [enuassy dy o sjusuodwo)) 1ofe | UYL

43



07 9[0auId-g‘[ 0 yepnduoz, suppnsos -dss snajpddis'
07 1010BAIED ‘G¢ JOWAY) L0 eIENUY supnsod "dss snaplds °
71 [0308AIRD “/ T jOWIA S0 esing suppsou ~dss snapldis
89 jowr &y 60 elejuy suppnsou ~dss snapkdis "
89 [owAuy; 1 uokyy supnsos dss snapldis ‘I
g7 suswAo-d ‘g¢ jowiy 80 nwzp ndioyiqis
o[ [owAy ‘7z suswiko-d ‘Qf Jo1deAIRDd [ Horepary] ndioyiqis
L1 suawko-d ‘¢ j0I10RAIED 81 Iisayieg udioyiqrs
81-L1 suswAa-d ‘0g-p7 [owAyr | £ 1-8°0 (€) usoyieq ndioyqis 1
L1 auawha-d ‘pg jowky 01 zsaiey 14au8304 °]
71 [osuloq ‘gg auawko-d €0 efjeiuy q SHINoAdd [
[€-67 [03u10q | 6040 (7) nsayieqg q smpujand - J
¢1 a1e1aoe [Aurdigr-o ‘gz [oofeur] 9'0 uozqel], sapro18apndopnasd "
$7 1o1e1ad ‘¢z aimaoeifurdior-o 4 josurdiay-o S0 douig nupdioys “3ea npdioys *dss x00a0.4d
1v jowAw 80 Bsing q 1281y “xea updioys *dss x02av4d [
€1 [oWSapna 4 [0IdBALED ‘G] [OwAY 1'0 efsewry q 4281up) xeA ypdioys “dss xooavad <
€z auswAo-d ‘gz [owAy L0 uozqei], 2UYSSO48 “IBA 1NUIFYSS048 dSs xodavad "]
0f auawfo-d ‘g1 [010BAIRD €0 uozqel], 13Ys$048 18A 1MaYsso48 dss xosavid
81-07 [0su10q *g¢-11 suswho-d ‘Ge-¢1 [owAy) 70 (€) nyasnysyg q smpuipad “1ea smpuysad
11 [oofeulf ‘g9 aejaoe [Ajeul 1T Jyadiysy smkydosigns “xea synvai8uoy ~dss synvaduoy [
71 auswka-d *g¢ owkip rals fwiz] snpkydosigns “xea synoo8uoy “dss synonduoy *f
LS Towiy €1 Fepiya], snpkydosigns “1ea synvan8uoy dss synvoiduoy '
9¢ [owAy L1 Hzwa(g snjjkydosigns “xea synpnduoy *dss synooduoy
$1 suaurdiay-A ‘g7 jo10vAIRD ‘g7 JOWAY) L1 mping snjilydosigns e synpai8uoy dss symonduoy '
(S-izowiy | 1'7-1°0 (11) nsajieg snjkydosigns “1ea synpai8uoy ~dss synvaduoy
(uonoajjoo *oN)
9, syuduoduwiod me % PPRIA Anjeoory Jbuy aweN




Jaded s ur pasn ai1e (88-6961 ‘ySinquipy

S831d “AlU[} ‘01-T 'SIOA ‘SPUB[S] UBAZaY Iseq AU} pue AoNIng, JO BIOL ‘('Pa) SIABQ “H "d) A3IN, JO eIO[] Y3 ul soweu paidedoy ‘PaNILIo UAIQ SABY SIUIRU IOWINY

pateAnInD :D ‘onwapuyg

0¢ suawko-d ‘g9¢ jowdy 01 BUEPY o) sUD3Ma 1
LL [owelag 70 esIuey 11 SnoovdL] "1eA sap1o8Az [
79 10198AIED I't () esiuep a SNIMODIK] ~1eA SIPIOAT *
05 Towdy 1'1 Ha1epyIy q SN2N0DIA] “1eA Saplo8A2 ' 1
11 auawiko-d ‘g¢ [owAy 't yesn q snoovIf] “rea sapro84z
11 ausjoqesig-g ‘¢ [owdy 60 gepuyal q SnomovIL] IeA sapro184z <y
81 susjjAydofies- ‘g¢ (I auaroewiad 10 ANy SN2ISpONDISUDAY ]
Ly-91 [owerad | €1-7'1 () nsaiey SUIPIBUO) "1BA SHOLIDAY] "
91 [010BAIRD ‘(¢ jowAL Lo dayuerzen SnopLAS "
9¢ [owAy €1 () ey smdnasaar “1ea smoLys *f
11 [owAYy ‘g] ajoauro-g*1 ‘g1 suawko-d 0 [IEHAVED smdnaaaiur “IBA STIDLYS "]
LT 10-p-usuidiay 4 suoqjAydokies-g 10 [oXeIy] sndnaiu) " YeA SHIDLGS "]
€ {riau ‘g [euRIag ‘7z [oojRUY €0 1jzIua(g q snapkdis “1ea snapldis “dss snapddis <
17 eiau ‘g7 [eruesad 70 BIRNUY q snajkds 1ea snaddis “dss snajddis *f
p1 [elou ‘97 teluerad 1°0 ejgniy q snapkds “xea snajldis “dss snajpddis -1
(uonoalod *oN)
% syuauoduwod wep] % PPRIX Angesoy pug aweN

45



The second group is found only in a few species but when they are found they are present in relatively high
concentrations. These are geranyl acetate, o-terpineol, o-terpinyl acetate, dihydrocarvon, citronellol, geranyl butyrate,
hedicaryol and carvon.

The third group comprises compounds that are typical minor components in Thymus essential oils. These are terpinen-4-
ol, B-caryophyllene, geraniol, bornyl acetate, trans-sabinene hydrate, o-humulene, caryophyllene epoxide, B-bisabolene, 1-
octen-3-ol, neryl acetate, nerolidol, carvacrol methyl ether, thymol methyl ether, germacrene D and 3-terpineol.

As compared with our studies, conclusions for the first and second groups are valid for the Turkish Thymus essential
oils as 80% of the Thyme oils fall into the first group.

Of the compounds belonging to the second group, «-terpineol + c-terpinyl acetate (25.06%) are the main components
of the oil of Thymus praecox ssp. skorpilii var. skorpilii.

o-terpinyl acetate (82.07%) is the main compound of the oil of Thymus longicaulis ssp. longicaulis var. longicaulis.

Although the compounds listed in group 3 are regarded as minor components, geraniol was found to be the major
compound in the following two thyme oils.

Geraniol: 69% in Thymus longicaulis ssp. longicaulis var. longicaulis.
47% in Thymus thracicus var. longidens.

B-caryophyllene + terpinen-4-ol were found to be the major components (27%) in the oil of Thymus striatus var.
interruptus.

Except for these, there are some other compounds which did not appear in Stahl-Biskup’s list;

Geranial/Neral = Citral is the major component of Thymus sipyleus ssp. sipyleus var. sipyleus collected from two
different localities (MuUla and Ankara) at 39% and 50%, respectively. These results suggest that Thymus species growing in
Turkey do not fit thoroughly with her classification.

Thirty-four species studied by us showed different chemotypes. Ten in different populations and two in the same
popuiation.

We detected three chemotypes of Thymus longicaulis subsp. longicaulis var. longicaulis growing side by side in a
population covering an area of 1 square meter. Each of these chemotypes smelled like thyme, rose and lavender. The oils
contained thymol (53 %), geraniol (69%) and o-terpinyl acetate (82%) as major components, respectively.

In official Thymus species, thymol content is desired to be between 20 and 45 percent (Ph. Helvetica). Such plants are
not regarded as sources of thymol but their extracts or oils are used in some preparations.

Twenty Thyme species with high thymol-content have been studied by us. This means that in 59% of the 34 taxa
studied, thymol is the major component in the oils.

Two varieties of Thymus longicaulis subsp. chaubardii were found to be the richest in thymol content, namely var.
alternatus (70%) and var. chaubardii (67%). ‘

There are nine Thyme species containing carvacrol as the major constituent. The highest carvacrol content hitherto
encountered in Turkish Thyme species was found in the oil of Thymus eigii (65%).

On the other hand, there are 16 species which contain other compounds than thymol/carvacrol as main constituents.
Ten of these are chemotypes.

To summarize our results;

— Thymol is the main compound in most Thymus species growing in Turkey. Of these, 15 species may be regarded
as official, since thymol content in them falls between the accepted limits.

— As is the case in other countries, chemotypes have been found among the Thymus species of Turkey.

— The theory of the effect of "Environmental Factors and Ecologic Interactions” on the evolution of chemotypes is
not valid also for the known chemotypes of Thymus species growing in Turkey.

EXPERIMENTAL
Plant Material

All Thymus samples were collected from different localities. These are the plant materials which have been used in this
study. Voucher specimens are kept at the Herbarium of the Faculty of Pharmacy (ESSE), Anadolu University, Eskigehir,
Turkey.
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Distillation
Plant materials were hydrodistilled for 3 h using a Clevenger-type apparatus.
GC Analysis

The GC analysis was carried out on a Shimadzu GC-9A with CR-4A integrator. Thermon-600T fused silica capillary
column (50 X 0.25 mm) was used. Carrier gas was nitrogen. Oven temp. was kept at 70°C for 10 min and programmed to
180°C at a rate of 2°C/min, then kept at 180°C for 30 min. Injector and detector (FID) temperatures were 250°C.

GC/MS Analysis

The GC/MS analysis was carried out with Shimadzu GC/MS QP2000A system. Thermon-600T fused silica capillary
column was used with helium as carrier gas. MS were taken at 70 eV. Scanning speed was scans/sec. from m/z 10 to 400.

Library search was carried out using LSS-30 Library Search Software from the NBS/NIH/EPA Library, the Wiley/NBS
Registry Mass Spectral Data, TBAM Library of Essential Oil Constituents, comparison with reference compounds and retention
indices in published sources [24-26].

REFERENCES

1. E. Stahl-Biskup, J. Essent. Oil Res., 3, 61-82 (1991).

2. K. H. C. Bager, G. Tiimen, H. Akyalgin, and F. Satil, Doga Tiirk Botanik Dergisi (in press).

3. E. Sezik and A. Bagaran, Acta Pharm. Turcica, 28, 93-98 (1986).

4. F. M. llisulu, Doga Tip ve Ecz., C, 10, 187-200 (1986).

S. M. Tanker and F. M. Ilisuln, J. Pharm. Univ. Mar., 4, 45-52 (1988).

6. F. M. Hisulu and M. Tanker, Planta Med., 52, 340 (1986).

7. E. Sezik and I. Saragoglu, Acta Pharm. Turcica, 29, 5-12 (1987).

8. F. Merigli, J. Essent. Oil Res., 4, 303-304 (1992).

9. K. H. C. Baser, T.Ozek, M. Kiirkgiioglu, and G. Tiimen, J. Essent. Oil Res., 4, 303-304 (1992).

10. K. H. C. Baser, T. Ozek, M. Kiirk¢iioglu, and G. Tiimen, J. Essent. Qil Res., 4, 311-312 (1992).

11. K. H. C. Bager, N. Kirimer, T. Ozek, M. Kiirkciioglu, and G. Tiimen, J. Essent. Oil Res., 4, (4), 421-422 (1992).
12. K. H. C. Baser, N. Kirimer, T. Ozek, M. Kiirk¢iioglu, and G. Tiimen, J. Essent. Oil Res., 4, 523-524 (1992).

13. K. H. C. Baser, G. Tiimen, T. Ozek, and M. Kiirkgiioglu, 9th Symposium on Plant Drugs, 16-19 May, Eskigehir

1991 Proceeding (K. C. H. Bager, ed.) Anadolu Univ. Publ., No: 641 (1992).
14. K. H. C. Baser, G. Tiimen, T. Ozek, and M. Kiirkciioglu, 9th Symposium on Plant Drugs, 16-19 May, Eskisehir,
1991, Proceeding (K. H. C. Baser, ed.) Anadolu Univ. Publ., No. 641 (1992).
. H. C. Bager, G. Tiimen, T. Ozek, and M. Kiirkgiioglu, J. Essent. Oil Res., 5(3), 291-295 (1993).
. Tiimen, M. Koyuncu, N. Kirimer, and K. H. C. Bager, J. Essent. Oil Res., 6(1), 97-98 (1994).
17. . H. C. Bager, T. Ozek, N. Kirimer, and H. Malyer, J. Essent. Oil Res., 5(6), 691-692 (1993).
18. . Timen, M. Koyuncu, N. Kirimer, and K. H. C. Bager, J. Essent. Oil Res., 6, 97-98 (1994).

15. K
G
K
G
19. K. H. C. Bager and M. Koyuncu, J. Essent. Oil Res., 6(2), 207-209 (1994).
K
G
K
K
F

16.

20. . H. C. Bager, M. Kiirk¢lioglu, G. Timen, and E. Sezik, J. Essent. Oil Res. (in press).

21. . Tiimen and K. H. C. Bager, J. Essent. Oil Res. (in press).

22. . H. C. Bager, M. Kiirkgtioglu, T. Ozek, and G. Tiimen, J. Essent. Oil Res., (in press).

23, . H. C. Baser, T. Ozek, M. Kiirkciioghu, and B. Demirgakmak, J. Essent. Oil Res, (in press).

24, . W. McLafferty and D. B. Stauffer, The Wiley/NBS Registry of Mass Spectral Data, John Wiley and Sons, New
York (1988), pp. 2-7.

25. Y. Masada, Analysis of Essential Oils by GC/MS, Hirokawa Publishing Co., Inc., Tokyo (1975).

26.  A. A. Swigar and R. M. Silverstein, Monoterpenes: Infrared, Mass, 'H-NMR and “C-NMR Spectra and Kovats
Indices, Aldrich Chemical Co., Inc., Milwaukee, Wisconsin (1981).

47



