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The genus Verbascum is represented by 228 species,
185 of which are endemic in Turkish flora. The
genus is classified into 13 groups (Groups A-M). In
this study, three Verbascum species from three dif-
ferent groups among the 13 [Verbascum pteroca-
lycinum var. mutense (Group C), V. cilicicum
(Group F) ve V. salviifolium (Group K)] were
researched from the point of view of their chemical
constituents by means of phytochemical investiga-
tions of their overground parts. The air dried and
powdered overground parts of the plants were
extracted with methanol. The methanolic extracts of
V. pterocalycinum var. mutense and V. cilicicum
were used. After evaporation of the obtained
methanolic extract of V. salviifolium under vacuum
and low temperature, the crude extract was dis-
solved in water and extracted with chloroform, and
the remaning water-soluble parts were used. By
means of serial chromatographic study (open col-
umn chromatography, vacuum-liquid chromatogra-
phy and middle-pressure liquid chromatography)
of the extracts of V. pterocalycinum var. mutense, V.
cilicicum and V. salviifolium, 2 saponins (ilwensis-
aponin A= mimengoside A; VVPPMM--11,,  ilwensisaponin
C; VVPPMM--22), 2 iridoid glucosides (ajugol; VVPPMM--33,,
picroside IV; VVPPMM--44), a phenylethanoid glycoside
(verbascoside= acteoside; VVPPMM--55) and a monoter-
pene glucoside [1-(β-D-glucopyranosyl)-8-hydroxy-
3,7-dimethyl-oct-2(E), 6(E)-dienoate; VVPPMM--66] from
Verbascum pterocalycinum var. mutense; 6 iridoid
glycosides [catalpol; VVCC--11, verbaspinoside; VVCC--22, 6-
O-(3"-O-trans-cinnamoyl)-α-L-rhamnopyranosyl-
catalpol; VVCC--33, 6-O-(4"-O-trans-cinnamoyl)-α-L-
rhamnopyranosylcatalpol; VVCC--44, saccatoside; VVCC--55,
6-O-(3"-O-trans-p-coumaroyl)-α-L-rhamnopyra-
nosylcatalpol; VVCC--66] from Verbascum cilicicum; 4
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QQUUAANNTTIITTAATTIIVVEE  DDEETTEERRMMIINNAATTIIOONN  UUSSIINNGG  UUVV,,
IIRR  SSPPEECCTTRROOSSCCOOPPIICC  AANNDD  HHPPLLCC  MMEETTHHOODDSS  FFOORR
CCAALLCCIIUUMM  CCHHAANNNNEELL  BBLLOOCCKKEERRSS  AANNDD    β--
AADDRREENNEERRGGIICC  RREECCEEPPTTOORR  BBLLOOCCKKEERRSS  IINN
BBIINNAARRYY  MMIIXXTTUURREESS  
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Binary combinations of calcium channel blockers
and β-adrenergic  receptor blockers are  widely used
in the  treatment of hypertension.

In this presented study, binary combinations of
nifedipine with mefruside, acebutolol, atenolol and
metoprolol tartarat were determined quantitatively.
For these quantitative determinations, thin layer
chromatography, UV spectroscopy (absorbance
ratio and Vierordt methods) and high pressure liq-
uid chromatography (HPLC) methods were
applied. UV spectroscopy, IR spectroscopy and
HPLC methods were also used for medications con-
taining active substance of 1,4-dihydropyridine
derivatives (nifedipine, nimodipine, nisoldipine,
nitrendipine and amlodipine).

The results of analysis using the mentioned methods
were evaluated statistically and these methods were
compared with respect to their sensitivity.

It has been shown that the methods used are alter-
native techniques in determination of commercial
preparations that contain 1,4-dihydropyridine
derivatives alone or in combination with a b-adren-
ergic receptor blocker.

KKeeyy  WWoorrddss:: Calcium channel blockers, β-adrenergic
receptor blockers, UV spectroscopy
(absorbance ratio and Vierordt meth-
ods), IR spectroscopy, HPLC method,
quantitative determination.
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phenylethanoid glycosides (β-hydroxyacteoside;
VVSS--22, forsythoside B; VVSS--33, angoroside A; VVSS--44, mar-
tynoside; VVSS--55), 2 neolignan glucosides (dehydrodi-
coniferyl alcohol-9’-O-β-D-glucopyranoside; VVSS--11aa,
dehydrodiconiferyl alcohol-9-O-β-D-glucopyra-
noside; VVSS--11bb) and 4 flavone glucosides (apigenin 7-
O-glucoside; VVSS--66, luteolin 7-O-glucoside; VVSS--77,
chrysoeriol 7-O-glucoside; VVSS--88, luteolin 3’-O-gluco-
side; VVSS--99) from Verbascum salviifolium were iso-
lated. The structures of the isolated compounds
were elucidated by means of spectroscopic (IR, UV,
1H-NMR, 13C-NMR, 2D-NMR and mass spec-
troscopy) evidence. Radical scavenging activity of
the methanol extracts prepared from the plant spec-
imens and the compounds isolated were tested
towards the 2,2-diphenyl-1-picrylhydrazyl (DPPH)
radical in the TLC system. In our continuing studies,
the inhibition on DPPH radical of the phenolic com-
pounds was measured spectrophotometrically. The
phenylethanoid, neolignan and flavone glycosides
(VVPPMM--55,,  VVSS--22,,  VVSS--33,,  VVSS--44,,  VVSS--55,,  VVSS--11aa,,  VVSS--11bb,,  VVSS--66,,
VVSS--77,,  VVSS--88,,  VVSS--99) demonstrated a strong scavenging
activity. On the other hand, the inhibition of reactive
oxygen species within cancer cell lines by the isolat-
ed compounds was determined flow-cytometrically.
Ilwensisaponin A and C, verbascoside, β-hydroxy-
acteoside, forsythoside B, angoroside A, martyno-
side, apigenin 7-O-glucoside, luteolin 7-O-gluco-
side, chrysoeriol 7-O-glucoside, and luteolin 3’-O-
glucoside showed a strong activity. To determine
the effects on inflammation, the isolated compounds
were also evaluated for their inhibition of aggrega-
tion and adhesion of cancer cell lines.
Ilwensisaponin A and C as well as verbascoside
demonstrated a strong activity. A brief chemotaxo-
nomical discussion by means of a comparison of the
title plants from the point of view of their chemical
constituents was also given.
KKeeyy  WWoorrddss:: Verbascum pterocalycinum var. mu-

tense, Verbascum cilicicum, Verbas-
cum salviifolium, Scrophulariaceae, sa-
ponins, iridoid glycosides, phenyletha-
noid glycosides, neolignan glucosides,
flavone glucosides, monoterpene glu-
coside, free radical scavenging pro-
perty (antioxidant activity), antiinflam-
matory activity, chemotaxonomy. 


