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SEPARATION FLAVONOIDS
BY SORBENT RP-18 FROM VERBASCUM MARSCHALLIANUM

Abstract. Investigating studies of biologically active substances from the ground
parts of the family Scrophulariaceae genus of Verbascummarschallianum growing in the
Altai region of Kazakhstan flavonoids were studied. Raw materials (aboveground part
Verbascummarschallianum) for research are harvested during the budding period in the
territory of East Kazakhstan. For the first time, an effective RP-18 sorbent was used for
the isolation flavonoid complex from the raw material and the individual compound
(cinorazide) was obtained by high-performance chromatography (HPLC). The structure of
the compound is solved by chemical (acid hydrolysis) and spectral: *H and **C NMR, UV,
IR spectroscopy and mass spectrometry.

Key words: Verbascummarschallianum, biologically active substances, RP-18 sor-
bent, high-performance liquid chromatography, acid hydrolysis, flavonoids, 7-O-p-D-glu-
copyranoside of luteolin (cynorazide).

In the Republic of Kazakhstan there is considerable scientific and technical
potential in the field of development and production of herbal medicines, an
extensive resource base and the possibilities for its further strengthening. Namely,
the Altai territory has such a variety of zonal and intrazonal landscapes in parti-
cular, it could not affect the abundance and species diversity of the plant world.
The creation of highly effective domestic production facilities, the proposal of
new methods for the isolation of biologically active complexes are a priority and
actual task.

The genus Verbascum L., common name mulleins, comprisesabout 370 spe-
cies of flowering plants in the Scrophulariaceae family, predominantly distri-
buted in Asia, Europe and NorthAmerica[1]. The genus Verbascumbelonging to
the Scrophulariaceae family is the richestgenus, represented in Turkish flora by
230 species, of which185 are endemic [2]. In Kazakhstan, there are 9 species of
mullein [3] and according to the latest data there are 10 species [4]. Verbascum-
marshallianum not completely investigated.

The object of study — the aboveground part of the genus Verbascummar-
shallianum prepared in phase fruiting in August 2017 from the Altai region of
Kazakhstan. By general methodology of research | edition of State Pharmaco-
poeia of the Republic of Kazakhstan in the study raw materials are defined: loss
on drying, extractives, total ash and quantitive of biologically active substances
[5]. In plant raw materials by quantitative analysis revealed a large number of
flavonoids, iridoids and tannins [6].
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For the preparation of biologically active substancesdried aerial part (500 g)
of plants of the genusVerbascum (family Scrophulariaceae) was crushed to
sizeparticles of 2-3 mm, extraction was carried out with 100% methyl alcohol in
Soxlet. Received the extract was defended, filtered, concentratedand dried under
vacuum. Then the dry extractwas treated with hexane, dichloromethane andn-
butanol. The n-butanol extract was concentrateddryness on a rotary evaporator at
a temperature of 40-45°C and obtained the butanol extract with flavonoid
complexes (26.5 g).

The availability of flavonoids in the extract was detected by a yellow stain
using two-dimensional paper chromatography (Watman S2 paper grade, Ger-
many) in the system butanol: acetic acid: water (40: 12.5: 29) and 6% acetic acid
as an indicator 1% AIS in aqueous solution and by thin-layer chromatography
(Silica gel DC-Alugram 60 UV254, Merck firma) in the system dichloromethane:
methanol, cerium sulfate was used as an indicator.

For the separation of substances from the butanol extract used adsorption
chromatography using silica gel sorbent. Elution of polarity to dichloromethane:
methanol solution resulted in 213 fractions. Using a TLC method using specific
developers, similar fractions were combined and obtained VB-1 (1.8 g), VB-2
(4.4 g), VB-3 (3.5 g), VB-4 (5.5 g) flavonoid complexes. From the VB-1 frac-
tions, re-chromatography on RP-18 (LiChrospher® 100, Merck firm) (methanol:
water 1: 9, 3: 7, 1: 1) yielded VB-A fractions. FractionsVB-A by using NP-HPLC
(preparative recycling JAI-LC-908 HPLC, Japan Analytical Industry Co., Tokyo,
Japonia) on a Sil-D-60-10 silica gel column (250 x 20 nm x 5 um) (eluent chloro-
form: methanol 9.5-0.5) substances 1 (25 mg) were isolated.

According to UV spectra and a result of acid hydrolysis, glycosidic bonds,
flavonoid and carbohydrate structures, which are identified with taps [7, 8].

The obtaining 4 polyphenolic complex fractions (figure 1) of the butanol
extract were detected in a yellow shade in paper and thin-layer chromatography,
then the VB-1 fraction was chromatographed on a RP-18 column, resulting in 6
compounds (figure 2), of which two were similar flavonoids (R value).

The spots in the UV light were dark brown. Using of developer of cerium
sulfate, the spotswere stained from light yellow to dark brown. To obtain 1 sub-
stance,was usedHPLC with sorbent silica gel (Sil-D-60-10). As a result of three
times recrystallization in methanole and an unchanged spot in TLC, it proves that
substance 1 is pure (figure 3). According to the Bryant Method, substance 1 refers
to glycosides [9].

Luteolin-7-O-B-glucopyranoside - light yellow crystals,C,;H011, ESI-MS,
m/z: 471 [M+Na]* andm/z: 270 [M]". Trering = 259-263°C. The UV spectrum of
this compound has a maximum absorption at a wavelength of 254, 338 nm, which
is typical for flavones. When sodium acetate is added to the solution of the
substance, the shifts do not occur (254, 338 nm), so the 7-OH group is replaced.
With sodium hydroxide, we observe a bathochromic shift of band | at 44 nm,
band Il at 8 nm, hence the molecule contains free phenolic hydroxyl groups.
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Figure 1 Figure 2 Figure 3

In the IR spectrum, there are bands of vibrations of hydroxyl groups -
3515-3600 sm™, carbonyly-pyronel655, aromatic C=C bonds1528, 1360,
C-O glycoside oscillations1080, B-coupling between aglycone and sugar890,
and1060,1040, 1030sm™ sugar in glycoside in the form of pyranose, and so
according to IR and UV data refers to flavones.

In the '"H-NMR and DEPT-135 spin system, the lower field is located an
anomeric glucose protond 5.05(1H, d, J = 7.0 Hz) shows that the glycoside in the
B-configuration. Chemical shifts of H-6 and H-8 (respectively 0.2 + 0.3 ppm)
shows, that C-7 is bonded with sugar.

'H NMR spectra (600 MHz, Piridin, 5ppm) shows signals of 5,7,3'4"-tet-
rasubstitutedflavon and sugar: 6.72 (1H, s, H-3), 6.55 (1H, s, H-6), 6.77 (1H, s,
H-8), 7.37 (1H, s, H-2'), 6.81 (1H,d,J = 8.5Hz, H-5'), 6.75 (1H,d, J = 8.8 Hz, H-
6), 5.10 (1H, d, J=7.0,H-1"), 3.19-3.45 (1H, t, H-2"), 3.19-3.45 (1H, t, H-3"),
3.31 (1H, t, J=8.8, H-4""), 3.11 (1H, m, H-5"), 3.76 (1H, d, J=12.0, H-6"a), 3.55
(1H, d, J=12.8, H-6"'6).

BCNMR (100 MHz, Piridin, Sppm): 165.2 (C-2), 104.3 (C-3), 182.2 (C-4),
159.5 (C-5), 102.5 (C-6), 164.3 (C-7), 95.2 (C-8), 161.8 (C-9), 105.8 (C-10),
122.4 (C-1Y), 115.5 (C-2), 147.6 (C-3"), 151.2 (C-4"), 117.1 (C-5"), 120.0 (C-6"),
100.6 (C-1"), 74.2 (C-2"), 75.9 (C-3"), 70.2 (C-4"), 77.5 (C-5"), 61.5 (C-6")

A complete acid hydrolysis of the substance was carried out with a mixture
of 5 ml of 5% hydrochloric acid and ethanol (1: 1) for 2 hours, and the resulting
aglicon was alkaline hydrolysed with 50% potassium hydroxide, using nitrogen
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for 20 minutes. As a result, luteolin and glucose were obtained. The hydrolysis
products were identified using the TLC method. Based on physicochemical
methods of analysis and comparison with the literature data, substance 1 is
identified as luteolin-7-O-B-glucopyranoside [10, 11].

OH

OH
CH,OH

OH

OH
OH

OH O

Luteolin-7-O-B-glucopyranoside (Substance 1.)

VAN

OH
OH
CH,OH
HO. o O on
OH
OH
OH O OH

Luteolin B-D-glucose

For the first time from plant of genus Verbascum marschallianum growing in
Altai region of Kazakhstan was studied chemical investigation and for separation
flavonoid complexes aneffective sorbent is proposed RP-18 and individual
compounds are obtained usinghigh performance liquid chromatography.
Luteolin-7-O-B-glucopyranoside(cinorazide) first time obtained from genus of
Verbascum. The structure of the compound is solved bychemical (acidic, alkaline
hydrolysis) and spectral: 1D(13C-NMR, 1H-NMR), 2D (HMBC, HSQC, COSY,
NOESY), IR, UV spectroscopyand mass spectrometry (EIMS, ESI-MS,
FAB-MS).
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M. M. Hoikmyxanosa, b. K. Eckanuesa, I'. LLl. bBypawesa

VERBASCUM MARSCHALLIANUM 6CIMAII'THEH
RP-18 COPBEHTI KOMEI'IMEH ®JIABOHOUATHI bOJTY

KazakcranubiH Aunrait eHipinme ecetin Scrophulariaceae (caGwiHKeKTysIiep)
TYKBIMIAC KYpaMBIHAAFBl OWOJIOTHSUNIBIK OelceHAl 3aTTapAsl 3epTTeyll JKanFacThipa
oteipeim, Verbascum marschallianum (Mapmiasina atokysarsl) eciMairineH (iaBOHOMI-
Tap KelleHi anblHabl. 3epTreyre apHanran mmkizar (Verbascum marschallianumxep yceri
6eumiri) Ilsireic KasakcTan aiMarbiHaH jKkeMic Oepy Ke3iHIe KHHAIFaH. AJTFall peT ataj-
FaH IOUKi3aTTaH (IaBOHOMATAp KellleHiH Oenyae THiMai copbeHT perinae RP-18 maiina-
JIAHBII, JKeKe 3aT — JoTeonuHHiH 7-O-B-D-rmokonupanosui (uHOpa3u) *orapsl 3¢-
¢bektuBTi cyitbIKTHIK Xxpomatorpadus (HPLC) xkemerimen Geminai. JKeke 3aTThIH KYpbI-
JIBICHI XUMUSUTBIK  (KBIIIKBUIIBIK THAPOJIN3) KOHE CIEKTPAIIbI (lH, Bc SIMP, VK-,
WK-CIeKTpOCKOTIHS 5KOHE MacC-CIIEKTPOMETPHSL) SMiCTEPMEH ITAJICIICHII.

Tyiiin ce3mep: Verbascum marschallianum, 6uonorusuieik Genceni 3arrap, RP-18
copOenTi, >xorapbl 3QPEKTHBTI CYHBIKTHIK XPOMATOTPA(UACH], KBIMIKBUIABIK THAPOIIH3,
(raBoHOMATAD, THOTEOIMHHIH 7-O-B-D-rioxonupanosuai (IMHOpa3uI).
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Pesome
M. M. Hoikmykanosa, b. K. Eckanuesa, I'. I11. Bypawesa

BbIJIEJTEHUE ®JIABOHOUJA C TIOMOLIBIO COPBEHTA RP-18
N3 PACTEHNN VERBASCUM MARSCHALLIANUM

[pogomxkasi uccIeAOBaHUs OUOJTOTHYESCKH AKTHBHBIX BEHIECTB y MpPEACTABHTENCH
cemeiictBa Scrophulariaceae(HopuunnkoBsie), u3ydeHbl (pIaBOHOMIBI HAJ3EMHBIX HYac-
teir Verbascum marschallianum (kopossik Mapirania),coOpaHHOro U3 ANTalCKOro pe-
ruona Kaszaxcrana B mepuon 6ytonusanuu. st monydeHus (pIaBOHOMIHOTO KOMILIEKCA
U3 HaJa3eMHbIX wacteit Verbascum marschallianum srepssie ucnons3oBan 3G EeKTHBHBIIH
copbent RP-18 u ¢ momoripio BeicokodhdextuBHOI xpomarorpaduu (HPLC) BeieneHo
HHIUBUIyalbHOE coeanHenne (nnHopasum). CTPyKTypa BBIISICHHOTO BEIIECTBA J0Ka3a-
Ha XUMHYECKUMHU (KHCIIOTHBIA THUAPOIH3, HIETOYHOE PACIICIUICHNUE) U CIEKTPATbHBIMH:
(*H u™C SIMP, V®-, K- 1 Macc-CIIeKTPOMETPHS) METO{aMH.

KiaroueBble caosa: Verbascum marschallianum, Guomorndecku akTHUBHEIE Bellle-
crBa, copbeHT RP-18, BbICOKOA(p(EKTUBHAS >KUIKOCTHAs XpoMaTorpadusi, KUCIOTHBINA
ruaposu3, ¢iraBoHou k!, 7-O-f-D-raroKonupaHo3u 1 JOTEO A ((THOPA3K/).
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