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Currently, there is a significant amount of drugs created on the basis of the medicinal raw material
of the natural origin at the pharmaceutical market of Ukraine. An important source of the medicinal
plant raw material for manufacture of cardiotonic drugs is lily-of-the-valley (Convallaria Majalis). The
extract of lily-of-the-valley contains a significant amount of cardiac glycosides; some of them are well
studied and is widely used in pharmacy. To control the quality of the plant raw material specified the
HPLC-MS method for identification and quantitative determination of the basic components of the
lily-of-the-valley extract has been developed and validated. The new approach to identification and
quantitative determination of the components of systems of the natural origin by chromatographic
methods has been proposed; it allows tightening the requirements for quality of the medicinal raw
material and fixing the quantitative composition of the raw material within a rather narrow range.
Fixing the composition of the raw material will provide the achievement of the pharmacological effect
envisaged by the developers of the drug. The application of the approach developed to the analysis
of the medicinal raw material also helps to simplify and reduce the cost of pharmaceutical analysis.
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To date, herbal medicines are a significant part of the
pharmaceutical market. A peculiarity of these medicines is
the inability to determine the extent of the pharmacolo-
gical action of their individual components since often
the therapeutic effect of herbal medicines is due to the
combined effect of various biologically active substan-
ces contained in the plant raw material [3, 4].

Currently, almost all methods of identification and
quantitative determination of medicinal substances re-
quire the presence of the reference standard (RS) of the
mixture components; many of these components are of-
ten commercially unavailable. This problem is particu-
larly acute while analysing the plant raw material since
it always contains some substances that have not been
1dentified and described in the literature. Therefore, nei-
ther manufacturers nor consumers have the possibility
to control the composition and the quantitative content
of the extract components, and it opens up many possi-
bilities for drug adulteration. In reference with the abo-
ve mentioned, there is a need to develop methods for
quality control of extracts without using RS.

A vivid example of a synergistic therapeutic effect of
the components can be observed when considering the
drugs created on the basis of the lily-of-the-valley ext-
ract. According to the literature data [S5] dried aerial parts
of this plant contain 0.1% to 0.5% of cardiac glycosides
(Fig. 1). The main glycosides of this group are: convallato-

xin (from 4% to 40%), convalloside (from 4% to 24%),
convallatoxol (from 10% to 20%), desglucocheirotoxin
(from 3% to 15%) and lokundjoside (from 1% to 25%) [7].

This plant raw material is used for a long time, and on
its basis a number of drugs has been developed [2], in par-
ticular, the drug “Corglycon” produced by the LLC “Pilot
Plant of the State Scientific Centre of Drugs (DNCLZ)”.
However, currently there are no methods for quantitative
determination of the individual components of the drug.

The aim of the present work was to develop appro-
aches to quality control of the lily-of-the-valley extract
in order to provide the proper quality of such drugs.

Experimental Part

Determinations were carried out on an Agilent 1100
device with a diode array detector and an Agilent 6420
Triple Quad LC/MS mass spectrometer.

To identify the components the sample of conval-
latoxin (Sigma-Aldrich, cat. No.C9140), as well as the
standard samples of the known components of the ext-
ract (convallatoxol, desglucocheirotoxin, lokundjoside
and convalloside) synthesized in SE “Ukrainian Scien-
tific Pharmacopeial Centre of Drug Quality” were used.

Validation of the analytical method was carried out
in accordance with the requirements of the State Phar-
macopoeia of Ukraine (SPhU) [1] using a mixture of
five known components of the lily-of-the-valley extract
as model samples.



ISSN 2415-8844 (Online)

NEWS OF PHARMACY 2(86)2016

ISSN 1562-7241 (Print) 25

Linearity, accuracy, precision and specificity of the
method developed have been confirmed in the course of
validation [6, 9].
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Fig. 1. The general formula of cardiac glycosides in lily-of-the-valley.
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Results and Discussion

To solve this task the HPLC-MS method for iden-
tification and quantitative determination of the compo-
nents of the lily-of-the-valley extract has been develo-
ped and validated.

The main idea of the approach developed is stan-
dardization of the components of the extract in relation
to one identified component [8], and it is development
of the classical idea of using an internal standard, which
is widely used in analytical chemistry.

By the method developed the analysis of three samp-
les of the lily-of-the-valley extract was conducted — the
standardized sample of the lily-of-the-valley extract of
1982 year of manufacture and two samples of 2015 year
of manufacture (Fig. 2, 3).

The analysis has confirmed the quality of extracts pre-
pared in 2015 at the Pilot Plant of the DNCLZ. However,
the difference in the quantitative composition of the ext-
racts was found; it demanded standardization of the com-
ponents calculated with reference to convallatoxin (as
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Fig. 2. The chromatogram of the standardized sample of the lily-of-the-valley extract.
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Fig. 3. The chromatograms of the samples of the lily-of-the-valley extract under research.
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a commercially available standard). The application of this
approach allowed determining once (during validation of
analytical method) the nominal ratio of peak areas and the
relative retention time of the major components in relation
to the reference one. Further a standard sample of only one
substance of the whole mixture can be used to control the
content of components in the medicinal raw material.

The difference between the extinction coefficients for
various components in this case does not affect the re-
sults of the analysis since the ratio of peak areas, but not
their absolute value, are used to determine the quality
of the raw material, i.e. this difference is automatically
taken into account when determining the nominal ratio
from the chromatograms of the model solution.

CONCLUSIONS

The approaches to quality control of the plant raw
material have been developed with calculation of the con-
tent of all known components of the raw material with
reference to one standard sample.

The method for quantitative determination and iden-
tification of five basic components of the lily-of-the-valley
extract has been developed using HPLC-MS; its vali-
dation has been carried out in accordance with the re-
quirements of the SPhU.

The analysis has been conducted, and the quality of
several series of the lily-of-the-valley extracts has been
confirmed. It has allowed making a conclusion about the
quality of the drugs.
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PO3POBKA HOBOI'O Nigxoay A0 KOHTPOJO AKOCTI EKCTPAKTIB POCITUHHOI
CUPOBUHU HA NMPUKNALI EKCTPAKTY CONVALLARIA MAJALIS

B.A.XaHuH, A.A.Moucees, A.E.BabkuHa, O.M.KomeHko, A.I.Komoe

Knroyoei cnioea: BEPX-MC; ideHmucbikayis; KinbKiCHe 8U3Ha4yeHHs;, 6a2amoKOMIOHEeHMHI

cucmemuy, ﬂiKapCbKa POCJIUHHa cuposuHa

Ha cb0200Hi Ha chapmauesmuyHOMYy PUHKY YKpaiHu rpedcmaarieHa 3Ha4Ha KirlbKiCmb JlikapCbKUX rpe-
rnapamie, CmeopeHUX Ha OCHOB8I JliIKapCbKOI CUPOBUHU POCITUHHO20 OX00XeHHS. Baxnusum Oxepe-
JIOM J1iKapCbKOI POCIIUHHOI CUpoB8uUHU 0151 8UPObHUUMEa KapdiomoHIYHUX 3acobie € KoHearisi mpas-
Hesa (Convallaria majalis). Ekcmpakm KoHeanii mpasHesoi Micmumb 3HayHy KinbKicmb cepuesux
eniko3udis, HacmuHa skux 0obpe susdyeHa ma WUPOKO 3acmocosyembcs y chapmauii. s KoHmMpo-
J110 IKOCMI 3@3Ha4YeHOI POCIUHHOI cuposuHU byrna po3pobneHa ma eanidosaHa BEPX-MC-memoduka
ideHmugbikauii ma KiflbKicHo20 8U3Ha4YEeHHS OCHOBHUX KOMITOHEHMIB8 eKCmpakmy KoHearlii mpagHesoi.
3anpornoHosaHul Hosul nidxid 0o ideHmMudikauii ma KiribKicHoO20 8U3Ha4eHHsI KOMITOHEHMI8 cucmem
rpUPoOGHO20 MOXOOXEHHST XxpomamozpachidyHUMU Memodamu, siki 003807AH0Mb 88ecmu binbw Xop-
cmkKi sumoau 00 IKocmi fiKapCbKOI CUPOBUHU ma 3agbikCysamu KiflbKiCHUU ckriad cuposuHU 8 0o-
cmamHbO 8y3bKUX Mexax. Dikcauis ckrnady cuposuHu 00380/1UmMb 3abesnequmu O0CI2HEeHHs] Mmo2o
ghapmakonozidyHo2o ehekmy, KUl rnnaHysanu po3pobHUKU rpenapamy. Takox 3acmocy8aHHs Po3-
pobrieHozo nidxody 0o aHani3y rnikapCcbKOi cupo8UHU A0380/1UMb CrIPOCMUMU ma 30ewesumu gap-
MauyesmuyHuUl aHarnis.

PA3PABOTKA HOBOI'O NOOXOOA K KOHTPOITHO KAYECTBA 3KCTPAKTOB
PACTUTENBbHOIO CbIPbA HA MPUMEPE 3KCTPAKTA

CONVALLARIA MAJALIS

B.A.XaHuH, A.A.Moucees, A.E.babkuHa, A.M.KomeHko, A.l.Komoe

Knrodeesie cnoea: BOXKX-MC; uGeHmugbukayusi; Konu4ecmeeHHoe oripederneHue;
MHO20KOMIMOHEHMHbIE CUCMEMbI; JIEKaPCMBEHHOE pacmumesibHOe Cbipbe

B Hacmosiwee spemst Ha chapmauesmu4ecKoM pbiHKe YKpauHbl npedcmasrieHo 3Ha4umesibHOe KO-
JIU4ecmeo riekapCmeeHHbIX rpernapamos, co30aHHbIX Ha OCHOBE JIeKapCmMEEHHO20 CbIpbs pacmu-
mesibHO20 MPOUCXOXOeHUs. BaxkHbIM UCMOYHUKOM fIeKapCmeeHHO020 pacmumeribHo20 Cbipbs O
rpoussodcmea KapOuomoHu4eckux cpedcme senssemcs naHObiw matickul (Convallaria Majalis).
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OKempakm niaHObIWa Malickoeo coOepXXUm 3Ha4UMesIbHOE KOiu4ecmeo cepOeqHbIX ariuKko3udos, Yyacmeb
KOMOpPbIX XOPOWO U3y4eHa U WUPOKO NpuMeHsiemcs 8 chapmauyuu. [isi KOHMpOosisi Kadecmea yKa3aH-
HO20 pacmumeribHO20 Cbipbsi bbina paspabomara u eanuduposaHa BOXKX-MC-memoduka udeHmu-
hukayuu Kornu4ecmeeHHo20 onpederieHUsI OCHOBHbIX KOMITOHEHMO8 aKcmpakma fiaHObiwa mMalicKo-
20. lNpednoxeH HosbIU Memod udeHmughukayuu U Konu4ecmeeHHo20 ornpederneHuUsi KOMIMOHEHMO8
cucmem rpupoOHO20 MPOUCXOXOEeHUSsT MymeM XpoMamozpaghudeckux uccredosaHul, rno38onsauuUx
yxxecmoyums mpebosaHusi K Kayecmesy 1eKapCmeeHH020 Chbipbs U 3achukcuposamb KOUYECMEeH-
HbIl cocmae chipbsi 8 00CMamoYHO y3Kux rpedernax. Qukcayus cocmaea cbipbsi 1o3sosnum obecrie-
yumb 0ocmu)KeHUe moeo ¢hapmMakorioeudeckozo aghghekma, Komopbil 3aknadbiganu paspabomyu-
Ku npenapama. Takxe npumMeHeHue paspabomaHHO20 nodxoda K aHa/u3y 1eKkapCmeeHHOo20 Chipbsi
103807155em 3Ha4umeribHO yrpocmumea U yoewesums rposedeHue hapMalesmuyecko20 aHau3a.



