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Flavonoid glycosides and free radical scavenging activity of Bulgarian endemic
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The aim of this study was to identify the flavonoid constituents of the Bulgarian endemic Alchemilla jumrukczalica
Pawl. and evaluate the antiradical scavenging activity of the total extract, fractions and individual compounds. The total
MeOH extract exhibited a significant DPPH activity (ICsy 10.7+0.4 pg/ml), while EtOAc fraction obtained after
partition of the total extract was found to be the most active radical scavenger (ICs 5.10.1 pg/ml). Catechin and seven
flavonoid glycosides (guajaverin, hyperoside, isoquercitin, quercitrin, miquelianin, tiliroside and trifolin) were isolated
from EtOAc fraction.Their structures were elucidated on the basis of spectral data. Quercetin glycosides (guajaverin,
hyperoside and miquelianin) were found to be better DPPH radical scavengers than kaempferol-3-O-galactoside and

catechin.
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INTRODUCTION

Species of the genus Alchemilla L. are valuable
medicinal plants referred to the collective name
Alchemilla wvulgaris complex (Lady’s mantle).
These plants are used in phytotherapy as Herba
Alchemillae. The drug possesses astringent, diuretic
and antispasmodic properties, and is commonly
used in traditional medicine as a cure for excessive
menstruation and wounds [1, 2]. Different studies
showed that the phenolic compounds (tannins,
flavonoids, etc.) presented in the plant are
responsible for the pharmacological activity of
Lady’s mantle [3-9].

The genus Alchemilla (Rosaceae) is represented
in Bulgarian Flora by 35 species, four of them are
Bulgarian and seven - Balkan endemics [10]. The
endemic A. jumrukczalica Pawl. occurs only in the
National Park “Central Balkan” (Stara Planina Mt).
The clon-populations can be found along the
mountain streams at an altitudinal range between
1600-1800 m a.s.l. and gullies in the subalpine
mountain belt [11]. The species was protected as
rare and critically endangered one according ITUSN
criteria and is included in the Red List of Bulgarian
vascular plants [12] and Red Data Book of R.
Bulgaria [13]. Because of its very limited
occurrence, ex situ conservation of A
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jumrukczalica started a few years ago [14]. It was
found that the species could be easily cultivated at
places with mountain climate close to that of its
natural distribution. The plants grown ex situ were
larger and more robust than those from natural
clone-populations and cultivation did not cause
significant changes in the total content of
flavonoids and tannins in the aerial parts [14]. All
these preliminary results prompted us to continue
our investigations on flavonoid constituents of A.
jumrukczalica and to assess its antioxidant capacity.

EXPERIMENTAL

Plant material

A. jumrukczalica plants with origin of native
Bulgarian population (Central Stara planina Mt.,
1600 m a.s.l.) cultivated in the experimental field of
the Institute of Biodiversity and Ecosystem
Research (Vithosha Mt., 1400 m a.s.l.) were used in
the experiments.

The aerial parts were collected within
phenophase full blossoming, air-dried and kept in
dark place.

The wvoucher specimen (SOM 165678) was
deposited in the Herbarium of Institute of
Biodiversity and Ecosystem Research, Bulgarian
Academy of Sciences, Sofia.
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Extraction and isolation

Powdered plant material (70 g) was extracted
with CH;OH (2 x 1 L) at room temperature in an
ultrasonic bath for 30 min each and once with 1 L
of CH;OH at room temperature for 24 hrs. After
filtration, the solvent from combined extracts was
evaporated under vacuum to give total methanolic
extract (CH;OH, 12.71 g). The latter was further
dissolved in distilled water (200 ml) and partitioned
with petroleum ether (PE, 4 x 80 ml), chloroform
(CHCl3, 4 x 80 ml) and ethyl acetate (EtOAc, 4 X
80 ml) to yield corresponding PE (0.50 g), CHCI,
(0.50 g) and EtOAc (1.33 g) fractions. The
remaining aqueous phase was evaporated to
dryness (H,O residue, 10.28 g).

The total methanolic extract of wild growing 4.
jumrukczalica and the corresponding fractions were
obtained from 5 g of dry plant material using the
same procedure. TLC comparison was performed
on Silica gel (EtOAc/CH;0OH/H,0, 5:0.8:0.6 and
EtOAc/HCOOH/CH;COOH/H,0, 100:11:11:26),
spraying with NP/PEG reagent and UV
visualization at 366 nm [15].

EtOAcC extract was dissolved in CH;OH (15 ml)
and filtered through celite in order to remove
insoluble parts. Clear methanolic solution was
concentrated up to 5 ml and applied to a Sephadex
LH-20 column (equilibrated with CH3;OH) to give 2
main fractions A (0.92 g) and B (0.33 g). Flavonoid
containing fraction (B) was further applied to
MPLC on LiChroprep RP-18 and eluted with
increasing concentrations of CH;OH in H,O (20
to70%). Repeated MPLC (LiChroprep RP-18,
CH30OH/H,0, 50:50) of selected fractions yielded 1
(16 mg), 2 (11 mg), 3 (4 mg), 4 (4 mg), 5 (4 mg), 6
(10 mg), 7 (1 mg) and 8 (6 mg).

Free Radical Scavenging Activity on DPPH radical

DPPH (1,1-diphenyl-2-picrylhydrazyl) radical
scavenging method was used for determination of
antioxidant capacity of the extracts and individual
compounds [16]. Different concentrations of the
extracts (2.5-100 pg/ml) and individual compounds
(220 pM) in CH30H were added at an equal
volume (2.0 ml) to CH30OH solution of DPPH" (0.1
mM, 2 ml). After 30 min at room temperature and
darkness, the absorption values were
spectrophotometrically measured at 517 nm and
converted into the percentage antioxidant activity
using the following equation:

DPPH’ (%) = [1'(Asample - Ablank)/ AcontroI]X100-
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CH30H (2.0 ml) plus plant extract solution (2.0
ml) was used as a blank, while DPPH" solution plus
CH;0OH was used as a control. The measurements
were performed in triplicate. The results are
presented as a mean = SD. The ICs, values were
defined as the concentration of antioxidant
necessary to decrease the absorbance of DPPH
solution by 50%.

RESULTS AND DISCUSSION

The DPPH scavenging assay is widely used for
preliminary evaluation of the antioxidant potential
of extracts and individual compounds [15, 16]. In
this work, the methanol extract of A. jumrukczalica
and its fractions obtained after re-extraction with
light petroleum (PE), chloroform (CHCI;), and
ethyl acetate (EtOAc), as well as the remaining
H,O residue were studied for their potential to
scavenge the stable DPPH radical (Table 1). The
total extract exhibited a significant dose dependent
inhibition of DPPH activity with a 50% inhibition
(ICsp) at a concentration of 10.7£0.4 pg/ml. As
shown in Table 1, the scavenging activities of the
fractions on DPPH increased in the order of PE <
CHCI; < H,O < EtOAc. Although the DPPH free
radical scavenging ability of the EtOAc fraction
(I1Cs0 5.1£0.2 pg/ml) was less than that of quercetin
and ascorbic acid (ICsg 2.4+0.2 and 3.8+0.2 pg/ml,
respectively) it was evident that this fraction could
serve as free radical inhibitor or scavenger.

Table 1. DPPH radical scavenging activity of A.
jumrukczalica.

Sample 1Cso (ug/ml)
total CH3;OH extract 10.7+£0.4
PE fraction >200
CHClI; fraction 57.5+0.5
EtOAc fraction 5.1+0.2
H,0 residue 7.9+0.3
Quercetin (Reference) 2.4+0.1
Ascorbic acid (Reference) 3.8+0.1

The presence of flavonoids in the most active
EtOAc fraction was initially determined by TLC
and visualization of the spots with NP/PEG reagent
[14]. Two main types of flavonoid glycosides were
detected: quercetin (orange coloured spots) and
kaempferol (yellow-green coloured spots). The
isolation of the individual compounds from EtOAc
fraction was achieved by SephadexLH-20 column
chromatography and further purification by column
chromatography and preparative TLC. Catechin (1)
[18], guajaverin (2) [19], hyperoside (3) [20],
isoquercitin  (4) [20], quercitrin (5) [21],
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miquelianin (6) [20], tiliroside (7) [22] and trifolin
(8) [23] (Fig. 1) were identified based on their
spectral data (UV, 'H NMR and MS) compared
with those published in the literature.
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Fig. 1. Structures of the isolated flavonoid glycosides

The obtained in this study results are in
accordance with those found previously for the
content of quercetin (2-6) and kaempferol (7 and 8)
glycosides in the species of the genus Alchemilla
[24-27]. In addition, catechin (1) has been descried
as a component of A. mollis [26] only.

Selected pure compounds were also studied for
their ability to quench the DPPH radical (Table 2)
and quercetin was used as reference compound. As
can be expected, the radical scavenging activity of
the flavonoids depends on the molecular structure
and the substitution pattern of hydroxyl groups [17,
28]. Guajaverin (2), hyperoside (3) and miquelianin
(6) are quercetin derivatives with free hydroxyl
groups at C-3’ and C-4’ and glycosylated at C-
3.The nature of sugar moiety did not affect the
activity. They had similar 1Cs, but lower activity
than that of quercetin (7.95+0.10 uM). Trifolin (8),
a kaempferol derivative contained only one free
hydroxyl group at C-4’in B ring and therefore
possessed the lowest activity (31.03+0.49 uM) [17,
28]. Catechin (1) was a weaker antioxidant
compared to quercetin and its derivatives because
of the absence of C-2/C-3 double bond and
carbonyl group at C-4 in its structure [17, 28].

Table 2. DPPH radical scavenging activity of isolated
compounds.

Compound 1Cs (UM)

Catechin (1) 14.14+0.34
Guajaverin (2) 10.83+0.23
Hyperoside (3) 11.51+0.21
Miquelianin (6) 12.14+0.36
Trifolin (8) 31.03+0.49
Quercetin (Reference) 7.95+0.10

CONCLUSION

TLC comparison of the total extracts and
corresponding EtOAc fractions obtained from wild
growing and cultivated A. jumrukczalica in the
presence of isolated compounds did not show any
significant qualitative and quantitative differences.
The obtained results revealed the possibility to use
ex situ cultivated A. jumrukczalica as a source of
secondary metabolites with potential antioxidant
activity.
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OJIABOHOUJHU I'NTMKO3U A 1 AHTUPAJIUKAJIOBA AKTUBHOCT HA BBJI'APCKUA
EHJIEMWYEH BUJI ALCHEMILLA JUMRUKCZALICA PAWL.
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(Pestome)

LenTa Ha HACTOSIIETO U3CJIEIBAHE € J1a C€ UASHTU(GHUIUPAT (IABOHOMIHNUTE ChEMHEHNS B OBJITapCKUs CHICMUUCH
sun Alchemilla jumrukczalica Pawl. u ma ce ompemenu aHTHpaIUKaIOBaTa AKTHBHOCT Ha TOTAIHHS €KCTPAKT, (DPaKIHK
1 MHIUBHUIYyalTHH CheTUHECHUSA. TOTATHUAT METAaHOJICH eKCTPAKT nposspa 3HauntesHa DPPH akxtuBrHOCT (1Cs0 10.7+0.4
pg/ml), Ho 3a erunanerarHara ppaxims (EtOAC) monydeHa cie pe-eKCTpaKIusl OT TOTATHUS eKCTPAKT O¢ YCTaHOBEHO,
4e ¢ Hai-akTuBHUAT yrnoButen Ha DPPH pamukanu (ICs 5.1£0.1 pg/ml). Katexun u ceneM (IaBOHOUIHHU TTTHKO3UIN
(ryaitaBepuH, XUIEpO3H]l, N30KBEPLETHH, KBEPLMTPUH, MUKYEIHAHUH, THINPO3UA U TpU(POINH) OsAXa M30JHPaHU OT
ermnareraTHata ¢pakius. CTpyKTypuTe Ha Te3W CHEIMHEHHUs € YCTaHOBEHAa C IIOMOINTAa Ha CHEKTPaJHW JlaHHU.
YcraHoBeHO Oe, ue KBepLETHHOBUTE ININKO3UAN (TyallaBepHH, XUIIEPO3H/ M MUKYEJIHaHUH) ca 1M0-T00pH YIOBUTEIH Ha
DPPH panukanu ot Tpudonut (kemihepoi-3-TiIoKO31I) U KATEXUH.
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