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Isolat ion and iden tificatio n of fla vonoids from Thymus 
longid ens var. lanicaulis and T. longidens var. dass areti cus 

tLamia cea e) 

5VET LA N I\ KU LEV.-\1\"O V.-\' Two d ifferent taxa of the ge nu s Thymu s L. (Thymus 

• 
IU I/g/dens va r, ianicnulis and T. longidens va r, dassareliCII S) 

lnstitu!« of Pharmacognosy grow ing w ild in the Republic o f Maced oni a. we re sub
FaCIl ity vf Pharmacy, Vodl/jal/ska 17 jected to the flavone ag lycon es examina tion . Two fla
91000 Skopje. Republic of Macedonia va nes (lu teo lin and ap igenin) and two flavan ones (en' 

od yctiol an d na ringenin) were iso lated from the 
TRAlC E ST.\ FILOV d iethv le the r extract o f var. lnnicaulis, whereas from the 

othe r taxa , var. dossareticus, instead of lute olin di osm etin 
insiituie vf Chemislry was isolated . The isolated compo unds we re iden tified by 
FaCIlity of Science, rOB 162 the UV spectroscop y. TLC and HPLC-DAD an al yses, The 
91001 Skopje, Republic of Ivutcetionia related phen olic acids . rosrnarinic and caffeic. were de' 

tected by HPLC ·DAD. 
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• A lot of wildly growing species of genus Thymus L. are used in folk medicine for 
treating respira tory infecti ons, abd ominal th roes and o ther d iseases in the Republic of 
Macedonia (1). Officially Serpylli herba is used as a subs titu te of Thymi herba although 
its biological orig in is not specified clea rly and many di fferent Macedo nian Th ymus spe
cies are covered by tha t name. The majority o f Thym us taxa that appear in Macedonian 
flora belo ng to the Sect. Marg ina li (A. Kerner) A. Kerner (2). Most of the taxa are char
ac teris tic for the Balkan peninsula representing certa in endemisams. Th ymus longidens 
var. lanica ulis Ronn. is spread widely throu ghou t the who le terr itory of Macedoni a, 
whereas T. long idens va r. dassareiic us Ronn. is rarely fou nd (2). 

In order to investigate possib le p harmacological interes t of the Macedonian Thymus 
taxa, we ha ve started an extensive study o f their chemical constituen ts. In rela tion to the 
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first -part of OUT exa m ina tio n con sidering essential oils compositi on , cer tain dat a ha ve 
'been recen tly reported (3). Th e seco nd pa rt of ou r prog ram is connected wi t h the ex
amination of po lyphenols . The aim of the p resen t study is the iso lation and identi fica tion 
of free flavono id aglycon es. 

EXPERllv(ENTAL 

Plant material 

The uppe r par ts of-t he p lants we re co llec ted in flowe ring stage, and a ir-d ried . The 
taxa were 'bo ta n ical ly iden tified by V. Ma tevski, De par tme nt for Botany, Fac u lty of Sci
ence, Skopje, Repub lic o f Macedonia, as Thym us longidens va r. lanicnul is Ron n. as we ll 
as T. longidens va r. dassa reticus Ronn. Voucher specimens w ere deposited a t the He rbar 
ium of Depa rtmen t for Bo tany, Facu lty o f Science , Skopje. 

instruments and chemicals 

A Pe rki n-Elmer Lam bd a 16 UV-VIS spectrop ho to me ter wit h 1 cm q ua rtz cel ls was 
used un d er follow ing opera ting conditions : sca n speed 60 nrn min- I, scan range 200-500 
n rn, sl it w idth 2 nrn . HP 1090 tv! liqu id chromatogra ph w ith d iode arr a y detect o r for 
HP LC a na lysis was us ed . 

All reagen ts used we re o f analyt ical grade. Authentic sam p les of apigenin , luteol in, 
diosrnetin, naringeni n, eriod-yctio l (Extras in these , Lyon , f ra nce), rosrn a rinic ac id a nd caf
feic acid (Ro th, Karls ruhe , Germany), Kiese l gel Gf 254 Alufolien and microcrys ta ll ine 
ce llu lose - Avicel (Me rck, Darmstad t, Germany) for TLC and Silica gel G 60 (Me rck) 
(70-230 mesh) for CC were us ed. 

Extraction, separation and purification 

Dried p lant ma teria l was cut in to small pieces and ex tracted w ith e tha no l-wa ter 
(7:3), at room temper a tu re, m ixed periodi call y for 24 hou rs . The extract was eva porated . 
under red uced pressu re until onl y wa ter remai ned . As-ob tained dens e aqueou s con cen trat e ail 
was then extrac ted wi th d iethy lethe r, The last -extract was evapora ted to sma ll vo lume and • 
sub mi tted to CC o n silicagel co lum n, 50 x 2 ern . The mixt ure o f CHC1)-EtOAc-MeOH 
w ith an increas ing rati o of EtO Ac and then MeQH , was used for separa tion . Frac tion s 
were tested by TLC. Tot al purifica tion was obtained by prepara tive TLt. 

ldentification 'ofisolated components 

UV/VIS spectroscopy. - UV-sp ec tra of isolated flavono ids were record ed in me thanol 
and afte r a n add ition o f class ical shif t reagents accord ing to the g u ide for syst emati c 
ide n tification o f flavono ids (4). Da ta were compared to au thentic sam ples . 

TLe. - Silicagel (S) .and cellu lose (Cl.) plates with the follo wing solve n t sys tems
 
we re used : 5-1: toluene: EtOAc : HCOOH (58 : 33 : 9); 5-2: CHCI3 : MeO H (93: 7); S-3:
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C6H6 : d ioxane : AcOH (90 : 25 : -±); 5-4: C6H6 : EtOAc : HCOOH (40: 10 : 5); 5-5: 
C6H6 : AcOH (4 : .1); 5-6: tolue ne : MeEtCO : AcOH (18 : 5 : 1); Cl -l : 30% AcOH ; detec
tion : UVlight (i. =254 nm and i.. =366 om) , 5% meth an ol ic so lu tion of AICIJ . 

HPLC analysis. - A C·18 reversed-p hase column (250 x 4.6 mm) wi th 5 urn particle 
size was us ed . The separa tion o f d ifferen t co mpo ne nts was performed usi n g water
-HCOOH (99.90 : 0..10) so lven t A/acetonitrile so lvent B,at the flow rate of 0.8 ni l min " , 
sta rt ing with 10% B for the first 5 min, followed by a gradien t to 35% 0(8 after 10 min . 
UV de tection was carried out a t I. = 254, 286 and 1>60 nm. The volu me o f 20flL of the 
solution was injected . Data were compared with authentic samp les. 

RESULTS AND DISSCUSrON 

Co lu mn ch roma tograp hy followed by p repara tive TLC was used to isolate five fla
von o id aglycones from diethylether extrac ts of two d ifferen t var ieties of Thymus 

. longidens: va r. tnnicauiis and var. dassareticus. The isolated compounds we re fla vones 
(ap igenin, luteolin and d iosmetin) a nd flava nones (na ringenin and eriodyctiol) . They 
were ident ified on the basis of the coin cid ence between the da ta from the UV spectra 
measurements with usual reagents shifts (Table I), Tl C comparison with authentic sam
p les as well as HPLC -DAD analysis (Table .Il). Rela ted phenolic acids (rosmarinic and 
caffeic) wer e iden tified in diethylether extracts by HPLC -DAD (Table Il) . 

The two taxa of the genus Thym us in the flora of the Republic of Macedonia con 
tained the common flavo noid ag lycones. Ap igeni n was iden tified in both taxa . Luteo lin 
was present as princi pal flavone in var. lanicaulis whereas for var . dassareiicus the pr in
cipal flavone was diosmeti n . 

Ap igenin and lu teolin we re identified in almost all the Thymus taxa investiga ted un 
til now (5- 8). Diosrn et in was rarely present an d up to now it was ide ntified only in T. 
hirt us (9). Isolation and iden tification of diosmetin in the taxa of Sect. Marginal/ .o f genus 
Thymus in the flora of Macedonia represent im portant data for dis tr-ibution of diosmetin 
in genus Thym us. The flavanones naringen in and eriodyctio l -were present in both taxa . 
Up to now, the two fiava nones have been simultaneously p resent in a few Iber ian Thy
mus taxa (5, 8, 10) whereas some data point out that nari ngenin commonly occurs as 
flavano ne in gen us Thymus (11, 12). The occurrence of eriod yctio l has been rarely no
ticed , e.g. in T. moroderi (13). 

In relation to the free flavonoid aglycones, the two taxa of genus Thymus in Mace
donian flora we re simi lar to Iberian Thumus taxa , T. tuebbianus (10). On the other han d, 
many more diffe rences hav e been found due to the lack of methylated flavones in those 
Macedonian Thymus taxa. Highly methylat ed flavonoids have been fou nd to be very im
portan t components respons ible for eertain spasmolitic effects of genus Thymus (14). 
These components were important from the chemotaxonomic point of view as well (8). 
Som e of them are characteri s tic for p ar ticular sec tion of genus Thym us (11). Since we 
have examined tlavonoids in diethylether extracts only, we could affir m that for these 
ex tracts the lack of me thy lated f1a vonoids was characteris tic for both varieties of 
T. long/dens. 
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Table I. UV spectrophotometric data of isolated flavone aglycones in metha/wl and af ter addition of
 
classical shif t reagents
 

Components Band II (Ama'" nm ) Band [ (Am.", nm )
 

MeO H 286 326 sh.
 
NaOMe 323 (+37 nm )
 
AICb 312 (+26 nm ) 375
 

A (naringe nin) 
AICb /HCl 311 (+25 nm ) 371
 
NaOAc 323 (+37 nm)
 
NaOAc/HJBOJ 290 332 sh.
 

MeOH 268 333
 
NaOMe 275 389 (+56 nm )
 . w,AICb 276a, 301b 348, 386 (+53 nm) 

B (ap igenin) 
AlCb /HCl 276a, 300b 340, 380 (+47 nm )
 
NaOAc 274a,300b (+6 run) 372
 
NaOAc /HJBOJ 268a, 300b 335
 

MeOH 286 320 sh.
 
NaOMe 246, 324 (+38 nm)
 
AlCb 310 (+24 nm) 378 (+58 nm)
 

C (eriodyctiol) 
AICblHCl 310 (+24 nm ) 373 (+53 nm)
 
NaOAc 289,325 (+39 nm )
 
NaOAc/ HJBOJ 289 330 (+10 nm )
 

MeOH 254, 268, 290 sh. 347
 
NaOMe 270,329 sh. 406 (+59 nm)
 
A]Cb 274,300 sh. 328,420 (+73 nm)
 

D (luteolin) 
AlCb/HCl 260 p r., 275, 300 355,385 (+38 nm)
 
NaOAc 270,326 (+16 nm ) 384 (+37 nm)
 
NaOAc/HJBOJ 260 375 (+28 nm )
 

MeOH 240, 252, 267 344
 
NaOMe 270, 302 386 (+42 nm )
 
AlCb 273, 298 360, 390 (+46 nm)


E (d iosrnetin) 
AlCb /HCl 276,295 352,385 
NaOAc 275, 322 (+23 nm) 367 
NaO Ac/HJ BOJ 253, 267 348 _if 

[
I. 

Table II. TLC and HPLC data of flavone aglycones analyzed 

Common Rf (Tl C)a t, (HPLC) 
name 5-1 5-2 5-3 5-4 5-5 5-6 ct-i (min) 

Rosma rinic acid 
Ca ffeic acid 
Eriod yctio\ 
Luteolin 
Na ringen in 
Apigenin 
Dios metin 

0.56 
0.38 
0.60 
0.58 
0.52 

0.35 
0.26 
0.46 
0.40 
0.34 

0.44 
0.31 
0.63 
0.47 
0.51 

0.47 
0.30 
0.61 
0.50 
0.46 

0.28 
0.11 
0.46 
0.16 

0.13 
0.17 
0.30 
0.32 

0.63 
0.15 
0.70 
0.31 
0.16 

11.6 
29.6 
34.9 
40.6 
42.4 
47 3 
49.6 

... Systems used in TLC - see experimen tat . 
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SAZETAK 

Iz olacija i identifikaci ja flav onoida iz biljaka Th ymus longiden s var, lan ic au li s and 
T. longiden s var. d assareticu s (Lamiaceae) 

SVETLANA KULEVANOVA. TRAKE STAFILOV. 1vUHAILO RJSTIC l DEJAN BRKlC 

• 
Ispitivani su flavon ski ag likoni u dv ije razlicite podv rste roda Th ym us L. (Thymus 

longiden s var . lanicaul is and T. long idens var. dassareticusy koje u Rep ublici Makedoniji 
rastu sarnoniklo . Ekstrakcijom d ietil eterom iz va r. ian icauiis izo lirana su dva flavon e 
(lu teolin i ap igen in) i dv a flavan ona (eriod ik tiol i naringenin), do k je iz va r. dassareticus 
um jeslo luteol ina izoliran diosmetin . Izoli ran i spojev i iden i ificirani s u UV spektroskopijom. TL C 
i HP LC- DAD kromalografijama. Fenolne kiseli ne, nrimarinska i kofeinska, deteki iran e s u 
HPL C-D AD analiz om . 
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