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Abstract: Water-distilled essential oils from aerial partsTahacetum densuift.) Heywood sspeginense
Heywood, from Turkey was analysed by GC and GC-MSdensunssp.eginensdlower, stem and leaf oils
were characterized with camphor (30.9% , 25.7%/%7, 1,8-Cineole (12.4% flower oil), camphene (10,6
%7.0, flower and leaf oils), bornyl acetate, (9.40%,8%, stem and leaf oils);pinene (7.0%, %5.3, flower and
leaf oils), borneol (5.1%, 5.2%, stem and leaf)pilseodihydrocarveol (5.1%, flower oil). An unidisd
compound was also present in flower, stem anddis{11.5%, 27.2%, 20.5%). A comparison is donthilie
previous investigations on the other subspecieb. alensunand the differences were investigated. Flower and
stem oils did not show any significant activitytt® tested microorganisms when compared to positivirol
chloramphenicol. Flower and stem oils both showgdtoxicity to Vibrio fischeri.

Keywords: Tanacetum densurssp eginense;Astereceae; Essential oil; antibacterial activitfibrio
fischeri cytotoxic activity; camphor; 1,8-cineole; camphenkornyl acetate; a-pinene; borneol;
neodihydrocarveol.

1. Plant Source

Tanacetum densura an endemic species of Turkey which is represkebyefour subspecies.
T. densunssp.eginenseand sspamaniplants have very similar morphological properéesl they
could only be separated from each other by theldest@n on the edge of their phyllaries [1].
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2. Previous Studies

Previously chemistry of. densunssp.amani ssp.sivasicumand sspeginensevere reported.
New sesquiterpene lactones sivasinolide [2}4d,6o-trihydroxyeudesm-11-ene8l2-olide [3] and
new farnesols 11-hydroxy-5,14-diacetoxy-9,10-debfainesol acetate, 10-hydroxy-5,14-diacetoxy-
11,12-dehydrofarnesol acetate [4] were isolatedettogy with known sesquiterpene lactones,
flavonoids, triterpenes and phenolics framdensun{Labill.) Heywood sspsivasicumHub.-Mor. et
Griersonand ssp.amani [2-5]. Previous investigation on chemistry ®f densumssp. eginense
reported isolation of new eudesmane type sesgeiterdactone eginense together with known
sesquiterpene lactones, farnesols, flavonoids @tedpenes [6]. Also essential oil composition df a
subspecies [7,8,10] except densunssp. eginensewere previously investigated. Comparison of
previously reported main componentsTofdensunmessential oils together with present work is given
in Table 1. According to three previous reportsifrdifferent research groups presents variatiohén t
essential oil composition @f. densunssp.amani[7,10,11].

To the best of our knowledge there is no reporthenessential oil composition & densum
ssp. eginense As a part of our phytochemical and biological irigegtion of Tanacetumspecies
[8,9,11-13] here we report on the essential oil position of endemid. densunssp.eginensgrom
Turkey. As indicated before morphologically veryndar plantsT. densunssp.eginenseand ssp.
amaniwere compared with each other according to thesemtial oil compositions. Comparison of
essential oil components of all previously investgglT. densunsubspecies was also given.

3. Present Study

Plant Material: Plant materials were collected during the flowenegiod in july 2002 from the south
face of the Tecer Mountain in vicinity of Sivasycét 1900 m altitude. Voucher specimens have been
deposited at the Herbarium of the Faculty of Saemgtanbul University (Voucher no. ISTE 80538).
Plant materials were identified by Dr. Kerim Alprna

Isolation of the Essential OilsElowers and stems (100g each) of the plants webjectied to
hydrodistillation for 4 h using a Clevenger-typeagatus to produce the essential oils. Essential oi
yields of flower, stem and leaves oils are 0.385@&nd 0.45 respectively.

Gas Chromatography-Mass Spectrometry AnalyBigsults of the analysis were given in Table 1.
Method employed in the analysis was given in sugppgpinformationS1

Table 1. Essential oil composition of . densunssp.eginenseils. (continued overleaf

RRI Compound A (%) B (%) C (%)
1014 Tricyclene 0.7 0.2 0.4
1032  o-Pinene 7.0 3.1 5.3
1076 Camphene 10.6 4.4 7.0
1093 Hexanal 0.2 t -
1118 p-Pinene 1.6 0.8 1.3
1132 Sabinene 0.1 t 0.1
1188 oa-Terpinene 0.2 t t
1195 Dehydro-1,8-cineole t - -
1203 Limonene 0.8 1.0 1.1
1213 1,8-Cineole 12.4 3.2 2.9
1244  Amyl furan (2-pentyl furan) t t t
1255  y-Terpinene 0.3 0.1 0.1
1265 5-Methyl-3-heptanone - t t
1280 p-Cymene 0.6 0.3 0.3
1285 Isoamyl isovalerate 0.1 - -
1290 Terpinolene 0.1 t -
1296 Octanal 0.1 - -
1345 3-Octylacetate - - t
1348 6-Methyl-5-hepten-2-one - t -
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Others 1.0 1.9 2.0
Total identified compounds 84.3 66.5 74.8

Compounds were given according to their retentiores in HP-Innowax coloumn. Relative percents af ¢ompounds were given in the
table. RRI: Relative Retention Indices; t: Trac8.(€6); A: T. densunssp.eginense- flower oil; B: T. densunssp.eginense- stem oil;C:

T. densunssp.eginense- basal leaves oilUnknown: EIMS, 70 eV, m/z (rel. int.): 154(4), 136(93), 7XQ00), 93(78), 79(67), 67(26),
55(20), 43(85).

Antibacterial Activity TestMethod employed in the tests was given in suppgrinformationS2
Results of the antibacterial tests were given ibl§ & which was given in supporting informati8a
Vibrio Fischeri Toxicity: Method employed in the tests was given in suppgriifformation S3
Results of thevibrio fischeritoxicity tests were given in Table 3 which was givie supporting
informationS5

Water-distilled essential oils from herbal partsSTadensunssp.eginensavere analysed by GC
and GC-MS. The compounds identified with their petages could be seen in Table 1. Forty-five,
fifty-seven and fifty-seven compounds were ideatlfiin the oils of T. densumssp. eginensge
representing 84.3%, (flower), 66.5% (stem), an®@%A(leaf), of the oils. Camphor (30.9%), (25.7%)
and (27.7%) was the main constituent of the flowtrm, and basal leaf oil respectively. 1,8-Cineole
(12.4%), camphene (10.6%);pinene (7.0%), neodihydrocarveol (5.1%) were alsesgnt in the
flower oil. Bornylacetate (9.4% - stems; 11.8% - leaf), bori@d % - stem; 5.2% - leaf), camphene
(7% - leaf) andx-pinene (5.3% - leaf) were also present in the fodm stems and basal leavés
unknown compound was observed in all of the oilthwiigh amounts (11.5%, 27.2%, 20.5% for
flower, stem and basal leaf oils respectively). sMapectra of the compound suggested that this
compound could be an oxygenated monoterpene. Howaeotecular ion peak was not clear in EIMS
spectra. Flower and stem oils were tested for #ueiibacterial activity against selection of baieter
None of the tested oils showed any significant vagtiwhen compared with positive control
chloramphenicol. Also the same oils were tested thamir general toxicity withVibrio fischeri
cytotoxicity assay and both oils showed toxicity \ibrio fischeri when compared with positive
control Vitamin C. Essential oil composition of mbplogically very similar planf. densunssp.
amani[1] was reported in the literature [7,10,11]. Variationthe essential oil composition af
densumssp.amaniin these reports could clearly be seen in Tablehithvis given in supporting
information S4. Previously we also reported essential oils o giiant with high content af-pinene,
S-pinene, 1,8-cineolep-cymene and lavandulyl acetate unlike other repdfts]. Previous
investigations onT. densumssp.amanireported main componengspatchoulene, endoborneol and
(+)-epi-bicyclosesquiphellandrene [7,10] these compoundse wt present inT. densumssp.
eginensail. All of the T. densunsubspecies have 1,8-cineole and camphor in higluats@xcept .
densuniLabill.) Heywood ssplaxum Grierson which does not contain camphor and ha8«iheole
in small amounts [10]. Similarif. densumssp. amani oils reported in two different literatures
contains camphor in very small amounts and 1,8etéim high amounts [10,11]T. densunwoils were
characterized with bornane type apanenthane type monoterpenes excépdensumssp.laxum
which is reported to be rich in sesquiterpenes.[AdHditionally T. densunssp.amanioil previously
reported by us contains pinane type monoterpenéggimamounts unlike the rest of thie densum
oils [11]. In this research essential oil compasitdf endemicl. densunssp.eginensedlower, stem
and basal leaf oils from Sivas-Turkey were invedig for the first time. Camphor and 1,8-cineole
compounds were observed in main components as texpdike the most of the previous
investigations onl. densumessential oils. However. densunssp. eginenseoil differed from the
other subspecies with the high content of camplagdebornyl acetate. Camphene and bornyl acetate
were not reported higher than 3% in previous repfot T. densunessential oils [7,8,10,11]. These
differences encountered in the essential oil coitipas could be related to many parameters such as
the plant parts used in the analysis, differentectibn times, methods and instruments used in
analysis, climatic and ecological factors. Flowad astem oils ofT. densunssp.eginensedid not
showed any significant antibacterial activity agaitested microorganisms however both oils showed
toxicity to Vibrio fischeriwhich is used to evaluate general toxicity of ¢iis.
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