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Abstrnct. UIIII;fl lII (/ Iblllll L. . a plant commonly known as while dcad nell ie. has been lIsed in 
folk med ic ine in the treatment o f scvenll il ilmellls. Somc o f Ihe ir be nefit ial propcnies arc close ly 
re lated to it s phenolic conte nt. howeve r the exact pOlyphenolic compos it io n is far from be ing 
ullde rstood. In Ihi s cOlllext. the present work ai ms to dete rminc Ihc phcnoli c composition of :In 
e thanolic extract o f L. (Il/nl/ lI us ing hi gh pe rfonmlllcc liquid chromatography with diode array 
de tec tio ll . e lcctros pray Il l:lSS spec trometry and Iluc lear magne tic resonance tecl lnillues. 
The pheno lic ex tract of L. albulII was mainl y composed by th e phcnyle thano id vcrbilscos ide :Hld 
its isomer isovcrbascosidc . S til l, it also cont:li ned signifi c:lOt amount s of isoscute ll:trc in 
deri vat ives . whidl were he rei n detected for the firs t timc in the ge nus ' .. ,1/111 ;11111. As 
isoscute ll arc in de riv:uives :Ippear as major eomponenls o f U IIII;IIIII Alhl/III L.. it is feas ible that 
they can be cOlTelated to the bene ficia l human health properties of this plmu . 

Introduction .. Plants have been studi ed as a source of nittural ant iox idant s bec.lUse of the ir 
associ'lI ion to be ne fic ial ac ti vities fo r human hC:ll lh . LUllli 11ll1 alblllll L. is a pe rennial he rb which 
is famous due to its anti oxidant. anti spasmodic and mucolytic . diuretic. astringe nt .lIld anti­
septic acti vities. Addit ionall y. its aerial parts arc o ften used in the treatment o f menorrhngia . 
uterine hemorrhage. vaginal and cervical intlanllnm io ll . leucorrhoea. wound heal ing and skin 
problems because o f its haemostatic tlnd ant i-innnmmatory ac ti vities. The effec ts o f U llll i ll lll 
Alblllll L. have been associated 10 its phenolic ponioo [I]. The phenolic compounds already 
described in thi s Llllll i ll lll species incl ude navonols (que rcet in. qucrcetin-3-0 -glucoside. rutin. 
isoqucrc itrin. kaempfcrol-3-0 -glucos ide and til irosidc). phenolic 'le ids (protocatec huic , 
chlorogenic. vanilli c and caffe ic ac ids) and phenylpropllnoid glycos idcs ester deri vati ves 
(lilIllalboside . aCleoside and isoac tcoside) 11 .. 21. 

Malerinis and Methods. An cnric h phenolic extr:lct of L. (II/mill was obtained by ex trac tion 
wilh an aqueoll s ethanolic mi xture (80:20) (v/v) .lIld further purificat ion on C 18 cart ridges. In 
order to determine the exact phenoli c profile of the plant . thi s e:mact was frne ti on:t!ed by 
reversed-phase hi gh perfonnanee liquid chromatography (HPLC) and the phenolic compounds 
of each fract ion were furt her iden ti fi ed wit h HPLC-DAD, combined with dma obwined from o ff 
line HPLC e lec trospray mass spectrometry (ESI -MS) and MS" aCl:Ord ing thc method described 
by Pe re ira ef all] ] . The HPLC analy.s is wns pe rfo rmed on it Rp .. C I8 column 250 I11nlX 4 mill 
id . SJlm bead di ameter (tempermure of 30"C. now mte of I mUmi n). The mobile phase 
comprised (A) 0 .1% formic acid in wnter <l nd (8) acetonitrile . HPLC- collecled fmcliolls were 
direc tly injeclcd into Ihe ES I source by mea ns of iI syringe pump. at a tl ow rate of 8 Jl L min .. l . 

Studi es were pe rformed in the ncgative Illodc using it Linear Ion Imp LXQ (ThermoFi nni gan , 
San Jose . CA. USA ) 14 1. The struc turc o f the mai n fracti on WliS confirmed by 1(-1 :.tnd 1JC 
nuclcar magnetic resonance (NMR) spectroscopy . T hc qu:tIl(i fie:llio li of Ihe main phe nolic 
compounds of the c thanolic ext ract was nehicved by the exte rnal sl:lndard methot! . 

Res ults tlnd Discussion . T he qunnli ficd pheno lic compollnds in the purified eth all o lic ex tr:tel o r 
aerial parts of L. alblllll accounted fo r 550 .7±50.0 mglg of ex tract. T hese mainly includes the 
Iwo phenylcl lmno ids verbascosidc (233.7± 13.6 mglg o f cxt r,lel) and isobc rv:tscos ide (39.2±5.6 
mglg of extmct). Also .. de ri vat ivcs of the unusua l tl avone isosc utell arci n rcprese nled 
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approxi m:ll\: ly nil\! th ird of the \olal phenol ics llu:lruified (27 ';:,). The i su~t: LJtd l an:il1 ucriv,u ivcs 
(Fig. ]) ilH.:ludcd isoscutc lliH-ci n-7-0-a llosyl( 1-2)glucosidc. il s O-meth yl dc riv:llivc. three 
acetyl dcrivali vcs of isosc Lildlarc in -O-allosyl glucuside ami onl' accly lateu form uf 0-
mcthyli snsclllcll arcin-7-0-al losyl( 1-2)glucosidc. Atld ilin lwl ly. [he 111:1111 i:msclIi cl larcin 
dcrivati w (J7A±4A Illg/g of cX lr:u.: t) was assigned In iSOSc lIlcl lan:in-7-D-(6-0'<lcclyl.[J_ 
allosyJ)( 1-.2)-p-glllcos idc and it s strw.:H1n: was t:nrroboralcd by NMR clal,!. I3csidcs these 
compounds. the ethanoli!.: C,'\lnlet uf L. (111)//111 contained g.lycosyl derivatives Il l" COmmo n 

!lavoncs apige nin and IUlcnli n and the flava none llaringen in. Overall. this \\'ork is an important 
COl1lriblHioli for the chemical characH: rizalion uf L. (II/mill. alstl reponing new compounds in thc 
genus l .fllII ; lIl11. Allt.!ml ing thm vcrbascnsidc and isoscutcllarei n tleri vati\'c .~ are Ihe main 
components of L. (llImlll etila llolic c:lO tracl. amI :llso that these compounds have been 
demonstrated to pOSSeSs important hiulogical :1 ct ivilies ].5.6!. it is [J(lss ibJc th at they arc 
associaled 10 Ihe healt h hellefils of Ihis plan!. 

R, It .• 

Vt:rh;l SCtl~ idt: Carr I[ 

H Ai lo-Gle Isnscutcll:m:in-7-0·:tl lusyl( 1- '::!)ghlC,lSitlc 

H Alln·GII: Ismcntcl lm"dn-7-0-;, llusylll -::!)g lucusidt: 

II ;\<;.Alln.Glc Isuscul eJl,m:in-7-0·(n-O-.l<.:ctyl 
all lls),1 I( 1-::!)glucosiilc 

~'II." AI\()-Gle 4'-O-~ k lh yl i s(Jsc lJl cl lnrt:iu-7-0-
:ll lusyl( 1_::!)glllClIs idc 

l\'1e 1\<;./\1I0.GIe 4'-O-MclhylisoSl.:ulc ll,lrt:in-7-0 -((,-O-
i leclyl:lllo ~y l)( l -'::! )gluclJsidt: 

Fig. I . Structures of verbascos ide and isovcrb'lsmsidc (A) rind isoscule llarein deri vati ves (B) 
round in purified ext r:u:l of L(llIIill/ll albll/ll L.. 

tlcklltlll"h'dXt'III t'IIf.~: T he authur.; :ll: knn wledge Ihe fi nancial slIppnn prtl\'idcd by the FCT 10 CER NAS 
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In QOPNA lJlroject I'Esl-ClQUIlU lOtl62J:?:O I I) , REDEJ I50-t/REM/2005 (lhat n mccrns the Punuglll:se 
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