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were between 0.39% and 3.12%. Against fungi, the es sen­
tial oil was ac tive in a wider range of co ncentratio ns be­
tween 1.56 and 12.50%. Again st molds, the essential oil 
had a fun gicidal effect at higher concentrations for Asper­
gillus niger (50- 80%), while the fun gistaticall y effective 
co nce ntrations fo r A. fl avus were so me wha t lower (6.25­
59%) . Sign ificantly lower concentrations (0.39 -3 .12%) 
had an effect on Aspergillus ochraceus . The essential oil 
had a stro ng effect on the dermatophytes (M icros po ru m 
gypseum and Trihophyton mentagraph ytes) ranged be­
tween 1.56 and 6.25%. In case of Epidermophyton flo cco­
sum, the act ive concentrations were 25% (M IC) and 50% 
(M MC). 

Experimental 

Tanacetum parthenium was co llected d uring the flowering stage in June 
and Ju ly of 1995 in Hrv. Zagorje in Cro atia. The flowers were dried and 
obtai ned by hydrodistillarion according to Ph. Jug. IV [l O], The oil was 
diluted in pen tane before be ing analy zed by GC and GC/ MS, GC analysis 
of the essential oil was perform ed on a Pye Uni carn PU 45 50 equ ipped 
with FlO and a 25 m x 0 .32 mrn fused silica co lum n with C P-Sil-8 CB 
(SE 54-CB) , Conditions of the instrument : Injection port and detec tor kept 
at 250° C, oven was programed I min at 60 "C, then 4° C / min to 220 ' C ; 
carrie r gas (hyd roge n) flow rate was 0,5 ml/rnin. Qua ntitative data were 
obta ined with the ass istance of a PU 4810 microprocesso r after normaliza­
tion of the peaks. Co mpo nents were identified using retention times, and 
also by co mparing obt ained MS with those stored in a Data Library, MS 
(70 eV) were taken usin g Kra tos MS 25 GC / MS ins trument coup led with 
a data station , 
The antimicro bial activity of T. parthenium essentia l oi l was dete rmined by 
the agar diff usion and broth dilution methods. Mueller-Hint on agar was 
used as the bac teria-breed ing diffusion method, and Sabouraud 's agar for 
the fungi, molds and derrnatophytes. The broth dilution method was ap­
plied using nutrien t broth and Sa bouraud medium [ I I]. Suspensions of the 
vegetative form s o f microorganisms was used as inocu lum . In the case of 
mold s and dermatophytes suspensions o f their spores were app lied. The 
spores of the mo lds and the derm atophytes were prepared with the re­
quired volu me of the phy sio log ical solution, Agar was inoculated with 
I ml of inocul um (l06- 107 co lony form ing units of microo rganisms ). 
Different co ncentrations of the essential oi l (J ul ) were app lied to the me­
dium (6 rnm diameter well s). The inocu lated medium, together with the 
app lied essential oil, was refri gerated for I h at 4 °C. The pla tes were than 
incub ated at either 37 °C for bacteria (24 h), or 25 °C for fungi (2 - 7 d), 
After incubation the inhibition zones we re measu red. Min imum inhibitory 
concentration (MlC) and minimum micro bicida l concentration (MMC) 
were determined by the bro th diluti on method, Dilutions of the essent ia l 
oil between 0 .09 and 80% were prepared . Susp ensions of microorganisms 
were added to test tubes containing sample and control test med ium. MI C 
and MM C, were determined afte r incubat ion. 
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Isolation and identification of flavonoid aglycones 
from some taxa of Sect. Marginati of genus Thy­
mus 
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and D. BRKIC3 

Many of the wildly growing species of genus Thymus L. 
that appear in M acedonian flora belong the Sect. Margi­
nati (A. Kerner) A. Kern er [I ). M ost of the taxa are char­
act eri st ic of the Balkan pen ins ula represe nting certain en ­
demisms. Few of them are spread widely throughout the 
whole territory of Maced onia (T tose vii ssp. tosevii Vel. 
var. tosevii, var. degeneii Ronn., var. longifrons Ronn ., 
T longidens val'. lanicaulis (Ronn.) while a few oth er are 
spread in smaller areas (T albanus H. Braun, T bal canus 
Borb. ) an d a cert ain nu mber of them represent M aced o­
nian ende mism (T alsarensis Ronn ., T oemianus Ronn. et 
Soska) [I). 
In order to investigate the possible pharmaco logical in ter­
es t of some M acedonian Thymus taxa, we started an ex­
tensive study of the chemical const ituents of Sect. Ma rgin­
ati. Recently, we reported a modified UV 
spectrophotomet ric method for dete rmination of total fla­
vono ids in Thym us taxa [2). Th e aim of this study was the 
isolation and identification of free flavon oid ag lycones. A 
distribution of flavonoid aglycones and related phen olic 
acids in thirt een taxa of Sect. Marginati was also ob­
serve d . 
Column chromatog raphy followed by prep arative TLC 
was used to isolate five flavonoid aglycones from diethyl 
ethe r ex tracts. These comp ounds were the flavones apigen­
in, luteolin and diosm etin and the f1avanon es, narin genin 
and eriodyctiol. They we re identified on the basis of data 
obtained from UV spectra measurements with usual shift 
reagent s [3] , TLC comparison with authentic samples, 
HPLC-DAD analys is as well as m .p . mea surements (Ta­
ble 1). Related phenolic acids, ros marinic and caffeic, 
were identified in diethyl ether ex tracts by HPLC-DAD. 
Distribution of the fla von oid ag lycones and the phen olic 
aci ds in thirt een Thymu s taxa is giv en in Table 2. In five 
of them (T tosevii ssp. tosevii, var. tosevii, var. long ifrons, 
val'. degenii, T tosevii ssp. sub striatus, T longidens val'. 
lanicaulisi , belon gin g to the Sect. Marginati Subsection 
veniclllati, apig enin, luteolin, naringenin and eriod yctiol 
were found to be the on ly isol ated flavonoid aglycones 
fro m the diethyl ether ex tracts. Lut eolin was the prin cipal 
constituent. 
T longidens var. dassareticus Ronn. belon ging to the 
same subsection, contained diosmetin instead of luteolin. 
From T alsarensis an d T macedonicus (Deg. et Ur.) 
R onn ., only apige nin and luteolin were isolated and identi­
fied. Using HPLC-DAD, it was possible to identify erio­
dyctiol in the diethyl ethe r extracts. Both phenolic ac ids 
were identified in each of the ab ove mention ed taxa . Taxa 
bel onged to the Se ct. Marginati Subsection Marginati: 
T moesiacus Vel., T albanus and T bal canus, contained 
only f1 avones apigenin and luteolin , foll ow ed by caffeic 
acid . In T jankae var. ja nkae eel. and T jankae var. pan" 
totrichus Ronn .. from the same sub section. hig her 
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18 : 5: I : CL-l : 30% HOAc; detection: UV light 0,-254 nm and )e­

366 nm), 5% so lution of AICl3 in CH)OH. 
HPLC: A column (250 x 4.6 mm) filled with RP-C-18 stationary phase 
(5 urn) was used. For injection of sample sol solutions a manual loop 
valve injector (20 urn) was employed. The separation of different compo­
nents was performed using H20/HCOOH (99.9: 0.1)/ CH3CN at a flow 
rate of 0.8 ml/ rnin, startin g with 10% CH3CN for the first 5 min, followed 
by a gradient to 35% of CH3CN after 10 min. UV detection was carried 
out at 254, 286 and 360 nm. Data were compared with those for authentic 
samples. 
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