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DEVELOPMENT OF THE METHOD FOR CENTAURY HERB
IDENTIFICATION BY THIN LAYER CHROMATOGRAPHY
FOR THE STATE PHARMACOPOEIA OF UKRAINE MONOGRAPH

Abstract. This article describes experimental results of comparing the pharmacopoeia requirements concerning
"Identification. TLC" test of Centaury herb on 7 series of raw material. Swertiamarin and rutin were selected as stan-
dard samples (marker substances). It is shown that PhEur 8.4 requirements to chromatographic conditions are the
most appropriate for the separation of these markers. A new method for Centaury herb BAS identification was de-
veloped by the method of TLC after replacement of expensive marker substance swertiamarin by more affordable
SPhU CRS Centaury extract, and expensive reagents — ethyl formate by more affordable solvent — ethyl acetate.
Harmonization of the SPhU requirements with PhEur 8.4 was carried out to develop national requirements con-
cerning the quality of domestic raw material for the SPhU monograph «Centaury herby.

Keywords: Centaury herb, identification, thin layer chromatography, State Pharmacopoeia of Ukraine.

Common centaury (Centaurium erythraea Rafn.) and Centaurium pulchellum (Centaurium
pulchellum (Sw.) Druce) are typical representatives of domestic medicinal herbal material (MHM)
Centaury grass (Centaurii herba); its other species are rare and do not have any commercial value.
Therefore, there is a need for standardization of MHM [5-10], which implies, above all, a reasonable
choice of criteria for the quality of MHM.

In Ukraine, Centaury is not cultivated, but the need for this kind of material is satisfied by wild plants
gathering. The raw material is harvested at the beginning or during the flowering period (July-August),
because in this period it is the maximum accumulation of biologically active substances (BAS) which
belong to the class of iridoids — sekoiridoide glycosides. Iridoids is a group of monoterpene compounds of
herbal origin, which are most often found in the form of glycosides. The main substance of the sekoiri-
doide glycosides group, presenting in the Centaury herb and causes its pharmacological effect, is swer-
tiamarin [1-4].

The requirements to the quality of Centaury herb are displayed in the monographs of the leading
pharmacopoeias: European Pharmacopoeia (PhEur 8.4) monograph «Centaury», German Pharmacopoeia
(DAB 10) monograph «Tausendgiildenkraut», British herbal Pharmacopoeia (BHP) monograph «Cen-
taury», and the USSR State Pharmacopoeia (SP XI) article «Herb centaury» [7, 11-13]. Currently, in the
State Pharmacopoeia of Ukraine (SPhU) the monograph on the Centaury herb does not exist.

Thin layer chromatography (TLC) method is one of rather sensitive and acceptable methods for
identification of Centaury herb in the mentioned monographs [8-10, 14, 15, 18-21]. In SP XI identification
of Centaury herb by TLC is not represented [7].
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The aim of the work was to compare chromatography conditions of methods for identification of
Centaury herb by TLC method, described in the monographs of the leading pharmacopoeias, to select the
optimal conditions of analysis (identification), and to develop new methods for identification of Centaury
herb BAS using TLC for implementation of national quality requirements to the domestic herbal drugs in
the SPhU monograph «Centaury herby.

Materials and methods. The raw material for research was 7 types of Centaury herb, collected in
2014 in different regions of Ukraine.

A comparative analysis results of the pharmacopoeial requirements to Centaury herb in terms of «Iden-
tification. TLC method» in accordance with the PhEur 8.4, DAB 10 and BHP, are presented in Table 1.

Table 1 — Requirements of the PhEur 8.4, DAB 10 and BHP to identification of Centaury herb by TLC method

PhEur 8.4 DAB 10 BHP
25 mL of methanol is added to 1.0 g 20 ml of methanol is added | 10 ml of methanol is added to 1.0 g
of powdered herbal material, shaken for | to 1.0 g of of powdered of of powdered herbal material,
15 minutes and filtered. The filtrate was | herbal material, heated for heated for 10-15 minutes in a warm
Sample evaporated to dryness under vacuum at | 10 minutes under reflux to water bath and is filtered after

preparation | a temperature not higher than 50 C. The | boiling, and is filtered after | cooling.
resulting residue was taken up in small | cooling.
amounts of methanol to obtain 5 ml of
solution, which can contain precipitate.

Markers Rutin, swertiamarin Rutin Rutin
Mobile Water — formic acid anhydrous — ethyl Water — glacial acetic acid — | Ethyl acetate — formic acid
hase formate (4:8:88) ethyl acetate (16:16:69) anhydrous — glacial acetic acid —
P water (100:11:11:27)
A. The plate is browsing in UV light at | A. The plate is browsing in | A. The plate is is heated at a tempe-
a wavelength of 254 nm. UV light at a wavelength of | rature 100-105 °C. Spray with 1%
Detection B. Spray with solution of anisaldehyde, | 254 nm. solution of boric acid monoethyl
(visual heated at a temperature of 100-105 °C B. Spray with solution of diphenyl ether in methanol, and
assessment) | and browsing in daylight. anisaldehyde, heated at a then with 5% solution of polye-

temperature of 100-105 °C thylene glycol 4000 in ethanol. The
and browsin in UV light ata | plate is browsing in UV light at a
wavelength of 365 nm. wavelength of 366 nm.

TLC plates with layer thickness 5 + 40 um (Supelco Silicagel 60 F,s4 firm «Sigma-Aldrich») and
high performance thin layer chromatography (HPTLC) with a particle size from 2 pm to 10 pm (Silicagel
60 F,s4 firm «Merck») were used during the Centaury herb identification by TLC method, as PhEur 8.4 re-
quired. Since different types of TLC plates were used in the analysis, both the volumes of the solutions
applied to the plate and the level of the solvent front from the starting line were different, e.g: 10 pul and
12 cm — for conventional TLC plate and 5 pl and 6 cm — for HPTLC.

During the identification of Centaury herb by the method of TLC conventional TLC plates were used,
as DAB 10 required. Volumes of solutions applied on the plate were 30 pl for test solution and of 10 pl for
the reference solution.

Under the BHP conditions, both test solutions and reference solution were applied to conventional
TLC plate in volume of 20 pl. The level of the solvent front from the starting line was 15 cm.

In the monograph DAB 10 «Tausendgiildenkraut», TLC identification of herbal material is carried
out using only one marker — rutin, against which zone the description of areas including swertiamarin area
in test solution chromatogram is carried out. In the monograph BHP identification of herbal material is
carried out using only one marker — rutin, against which the main chromatographic zones are identified.
Since one of the main BAS in the studied herb are sekoiridoide glycosides [11-13], PhEur 8.4 reference
solution was offered for identification. Thus, swertiamarin and rutin were chosen as the marker
substances.

Results and discussion. Under PhEur 8.4 conditions of analysis, on the chromatograms of the
reference solutions swertiamarin and rutin zones completely separated (Figure 1-4). All test samples of
herbal material have distinct specific zones at the level of swertiamarin, which confirms both specificity of
the method and quality of the analyzed Centaury herb.
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Figure 1 — Chromatogram in UV light at 254 nm, obtained Figure 2 —
under the conditions of PhEur 8.4 analysis on a conventional plate: Chromatogram in daylight, obtained
1 — Common Centaury (CC) series 15; 2 — CC series 16; under the conditions of PhEur 8.4 analysis
3 - CC series 17; 4 — CC series 18; 5 — CC series 19; on a conventional plate

6 — standard samples (SS) of swertiamarin and rutin;
7 — Centaurium pulchellum (CP); 8 — CP series 20;
9 — CP series 21

Swertiamarin
/

Rutin
/

1 2 3 4 5 6 7 8 9

Figure 3 — Chromatogram in UV light at 254 nm, obtained under the conditions of PhEur 8.4 analysis on HPTLC-plate:
1 - CC series 15;2 — CP; 3 — CC series 16; 4 — CC series 17; 5 — SS of swertiamarin and rutin; 6 — CC series 18;
7 — CC series 19; 8 — CC series 20; 9 — CC series 21

Swertiamarin

1 2 3 4 5 6 74 8 9

Figure 4 — Chromatogram in daylight after processing with anisaldehyde, obtained
under the conditions of PhEur 8.4 analysis on HPTLC-plate

During chromatography analysis under DAB 10 conditions only one zone was found in the reference
solution (rutin, swertiamarin) area. This fact indicates that under mentioned conditions zones of rutin and
swertiamarin are not separated. Besides, it takes three times longer to carry out chromatography analysis
under mentioned conditions comparing to PhEur 8.4 (Figure 5, 6).
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Swertiamarin+Rutin Swertiamarin+Rutin
/ 4

7

1 2 3 4
Figure 5 — Chromatogram in UV light at 254 nm, obtained Figure 6 — Chromatogram in daylight after processing
under the conditions of DAB 10 analysis on conventional with anisaldehyde, obtained under the conditions
analytical plate: 1 — CC series 15; 2 — CC series 18; of DAB 10 analysis on conventional plate

3 — SS of swertiamarin and rutin; 4 — CC series 21

In conditions of identification method by BHP, a yellow-orange fluorescent zone was found in the
reference solution area. It shows that mentioned chromatographic conditions are not suitable for the
separation of specific absorption bands of rutin and swertiamarin (Figure 7). Turquoise fluorescent band in
the test solution area with Ry about 1,5, and seven different closely located yellow-orange fluorescent
zones, with R¢ from 0,3 to 1,1 were observed, that meets the requirements of BHP. Under BHP method
conditions, a long chromatography time compared with PhEur 8.4 considered as disadvantage (almost
3 times longer).

1 2 3 4 5 6 7

Figure 7 — Chromatogram in UV light at 365 nm, obtained under the conditions of BHP analysis on a conventional plate:
1 — CC series 15; 2 — CC series 16; 3 — SS of swertiamarin and rutin; 4 — CC series 17; 5 — CC series 18;
6 — CC series 19; 7 — CC series 20

Based on the aforementioned studies, the most appropriate chromatographic conditions for
swertiamarin and rutin separation are PhEur 8.4 analysis conditions. It should be noted that under these
conditions a reliable identification of specific biologically active substances, which are part of the MHM
of Centaury herb, is carried out.

To implement in the SPhU national quality requirements to domestic MHM, a new method for
identification of biologically active substances in Centaury herb using TLC method was developed.

— § —



ISSN 1991-3494 Ne 2.2017

In Ukraine, quality control of herbal material and remedies on its basis is provided by using
respective pharmacopoeial standard samples as marker substances. As is known, respective standard
samples are quite expensive, that threatens pharmaceutical quality control of MHM actual carrying out.
One of important areas of standardization in the SPhU is a certification of standardized herbal extracts as
pharmacopoeial standard samples (PSS), containing all the necessary substances and markers, that can
reduce reference materials acquisition costs to a reasonable level [16].

Using described algorithm of PSS SPhU development for herbal extracts [16], in State Enterprise
«Pharmacopoeial Center» the PSS SPU of Centaury extract was developed, for which it has been studied
such issues as component composition of the PSS under the conditions of method used; selection of
extract concentration before using in the method; development of sample preparation to ensure
reproducible results. Using the given PSS SPhU allowed to replace the expensive reference substance
(swertiamarin), providing accurate identification of the same classes of compounds in the raw material, as
in conditions of PhEur 8.4 (Figure 8-11).

According to preliminary investigations, the optimal conditions for Centaury herb chromatographic
research have been chosen in accordance with the requirements of PhEur 8.4. In the context of PhEur 8.4
analysis mobile phase of water — formic acid anhydrous — ethyl formate (4:8:88) was used. During the new

Swertiamarin
Swertiamarin

Rutin

Figure 8 — Chromatogram in UV light at 254 nm Figure 9 — Chromatogram in daylight after treatment
on a conventional plate with aluminum and glass substrates with anisaldehyde on a conventional plate with aluminum
(from left to right): 1 — CP; 2 — CC; 3 — PSS SPhU and glass substrates (from left to right)

Centaury extract; 4 — SS of swertiamarin and rutin

Swertiamarin

1 2 3 4 5 6 7 8 9

Figure 10 — Chromatogram in UV light of 254 nm, obtained under the conditions of analysis on HPTLC-plate:
1 - CC series 15; 2 — CP, 3 — CC series 2; 4 — CC series 17; 5 — PSS SPU Centaury extract;
6 — SS of swertiamarin and rutin; 7 — CC series 18; 8 — CC series 19; 9 — CC series 21
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Swertiamarin

1 2 3 4 5 6 7 8 9

Figure 11 — Chromatogram in daylight after treatment with anisaldehyde, obtained
in the conditions of the developed method on HPTLC-plate

method development, the expensive reagent — ethyl formate was proposed to be replaced by more
affordable solvent — ethyl acetate, which had a significant advantage in terms of chromatography —
chromatography time reduction.

Conventional plates for TLC and HPTLC were used for research. The volume of solution applied to a
conventional TLC plates with aluminum (AS) and glass substrate (GS) was 10 pl (on HPTLC-plate —
5 ul), the level of solvent front from the starting line was 12 cm (for HPTLC — 6 cm). Identification of the
specific zones was performed under UV light (at 254 nm) and in the daylight after processing with
anisaldehyde solution and heating (t = 105 °C).

It was found that all studied samples of MHM had the same chromatographic profile which matches
the profile of PSS SPhU Centaury extract. Swertiamarin Rf zone value in the chromatogram of solution,
prepared from the standard sample of swertiamarin, coincided the Ry value of the same zone of herbs
Centaury solutions and PSS SPhU Centaury extract. Determination results are shown in Table 2.

Table 2 — Comparison of Rf zone of swertiamarin

Rf value of swertiamarin zone
TLC plates
AS PSS SPhU extract MHM
With AS 0,23 0,23 0,23
With GS 0,21 0,21 0,21
HPTLC 0,12 0,12 0,12

The given PSS SPhU Centaury extract contains essential substance-marker — swertiamarin and allows
for reliable identification of herbal drugs in accordance with the approaches of standardization, acceptable
for PhEur 8.4.

Thus, harmonization of the SPhU requirements with PhEur 8.4 requirements was carried out, which
allowed to develop national quality requirements of MHM for the monograph of SPhU «Centaury herby.

Conclusion.

1. A comparative analysis of chromatographic conditions of methods for Centaury herbs
identification using TLC in accordance with the requirements of the monographs of the leading
pharmacopoeias showed that the most appropriate chromatographic conditions for swertiamarin and rutin
separation are PhEur 8.4 requirements, wherein a reliable identification of specific biologically active
substances, which are part of MHM Centaury herb, takes place.

2. When developing the new method of identification BAS of Centaury herb by TLC method, the
approach of SPhU to standardization of MHM was used: it was suggested to replace expensive standard
sample of swertiamarin by PSS SPhU Centaury extract, which ensures optimal and acceptable conditions
for the quality control of domestic MHM Centaury herb. Expensive reagent — ethyl formate was replaced
by more affordable solvent — ethyl acetate.

3. A new method for identification of Centaury herb BAS by TLC method was offered for the
implementation of national quality requirements of MHM in the monograph of SPhU «Centaury herb».
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S1. A. Tpockypogra', C. H. I'y6aps’, J. J. Korosa®, A. I'. Koros?, Y. M. JlaTxaes’

'HauponansHei (papManeBTHIECKHH YHUBEPCUTET, YKpaHHa,
T «YKpanHCKUI Hay4YHbIH (apMaKONEHHbIH [IEHTP KauecTBa JICKAPCTBEHHBIX CPEACTB», YKpanHa,
*KasaxcKuil HALMOHATBHBII MeIHIHHCKUIA yauBepcutet uM. C. JI. Achenausiposa, Anmatsl, Kazaxcran

PA3ZPABOTKA METOAUKU UIEHTHO®UKALNU TPABBI 30JI0TOTBICSTYHUKA
METOAOM TOHKOC/JIOMHOU XPOMATOI'PA®UH
JJISI MOHOT'PA®UUN T'OCYJAPCTBEHHOU ®APMAKOIIEN YKPANHBI

AnHoTanus. B craTthe mpecTaBICHBI KCIEPUMEHTAILHBIC PE3YJIbTAaThl CPABHEHUS (DapMaKomeHHBIX Tpebo-
BaHUi1 1o mokaszarento «nentuduranus. Metogq TCX» TpaBbI 30JI0TOTHICSTYHHKA Ha 7 CepUAX CHIphbi. B kadecTBe
CTaHIAPTHBIX 00pa3loB (BemecTB-MapKepoB) OBUTH BBIOpaHBI CBEpTHAMApHH W pyTHH. [lokazaHo, 4uTro Hamboiee
MPUEMIIEMBIMUA XpOMAaTOTpahUIeCKUMHU YCIOBUSAME pa3lelieHus STHX MapKepoB sBIstoTcs TpeboBanus PhEur §.4.
Paspaborana HOBas MeTomuka uaeHTHGuKannu BAB 30mototeicsaanka MetogoM TCX ¢ 3aMEHOI HOPOTOCTOSIIErO
BelllecTBa-MapKkepa cBepTHaMmapuHa Ha Oosiee AocTynHbli PCO 'Y 3KCTpaKT 30JI0TOTHICSIYHHKA M JOPOTOTo
peaktuBa — dTHI(GopMHUaTa Ha OoJiee JOCTYIHBIA PacTBOpUTENbh — JTHianeTar. [IpoBeaeHa rapMoHu3anust Tpedo-
Bauuii @Y ¢ PhEur 8.4 ¢ nenpro pa3paboTKi HAIIMOHATBHBIX TPEOOBAaHUN K Ka4ECTBY OTEUECTBEHHOTO CHIPHS IS
MoHorpaduu 'Y «30710TOTHCIUHUKY TpaBay.

KiroueBble cJioBa: 30J0TOTHICIYHKK, TPaBa, HACHTH(DUKALNSA, TOHKOCIOHHAs xpomarorpadus, ['ocynapcTBeH-
Has Gapmakoriess Y KpauHsbl.

SI.A. IIpockyposa’, C.H. I'y6aps’, 3.3. KotoBa’, A.I'. Kotos?, Y.M. larxaes’

'Y ITTBIK (papMalieBTHKAIBIK yHHBEPCHTETI, YKpanHa,
MY «Jlopimik 3aTTapIbIH canachkl YKpauHa FeUIBIMA (DapMaKOTEsUTBIK OPTANIBIFEDY, YKpauHa,
3C. K. AcheHauspoB aTbiHAaFel YIITTEIK MEIHIHHA yHHUBepcuTeTi, Anmatsl, Kazakcran

YKPAUHA MEMJIEKETTIK ®APMAKOIIESICBI MOHOTPA®USICBIHA APHAJITAH
KYKA KABATTBI XPOMATOT' PA®US SAICIMEH INATBIPIIA
TOJFAKIIOBIHIH HETT3AEHAIPY 9 IICTEMECIH )KACAY

AnHotanusa. Makanana [llateiprira Tonrakme0iHiH MKKi3aTTeIH 7 TonTamackiHna «Herizgernipy. XKKX Omi-
ci» KepceTKimi OoibIHIIA (hapMaKOIEsUIbIK TalalTapblH CAIBICTBIPY TIXipHOe HoTmKenepi kentipuren. CranaapT-
THI YIITi pPeTiHAE CBEepTHAMApHUH XXOHE PYTHH TaHIAIABI. AJBIHFAH MapKepJepAiH OeliIl aly XpoMmaTorpadusiIbiK
JKargainapsl eBponansik papmaxoress PhEur 8.4. tamanraper O0ibIHIIA €H KOTAaHIBI OOJBIN TaAOBUIIEL.

MaTerpma Tonrakme6inid Bb3 merizgey XXKX omiciMmeH KbiMOaT Oaraiibl cBepTHaMapyuH MapKep-3aTThl THIMIIL
YM® ¥O®C Illateipina ToAFaKIIeOiHiH dKCTPaKTiHE KOHE KbIMOAT Oaraiibl STHI(HOPMHAT PEAKTHBIH THIMII ITHII-
arieraT epiTKilliHe aybICTHIPBIN jkaHa ojicTeMeci skacanraH. [llareipma tonrakmeOiniH YM® monorpadwusceiHa
OTaHJIBIK LIMKI3aTThIH calachlHa MEMIIEKETTIK TajanTtap exjaey Makcarbinaa YM® men PhEur 8.4 tamanrapbiHbig
y#iecTipy Kypriziui.

Tyiiin ce3nep: mareipiia TonFakmeoi, HeTi3AEHAIPY, KyKa KabaTTel Xpomarorpadus, YKpanHa MEMIIEKETTIK
(hapmaxoneschl.

CaeneHust 00 aBTOpax:

IIpockypoBa SHa AnekcaHnpoBHa — aciupaHT Kadeapsl papMxuMun, ACCUCTEHT Kadeapsl obotanuku, Harmo-
HAJIBHBINA (hapMaIleBTHUCCKIIA YHUBEPCUTET

I'ybaps Ceernana HukomaeBHa — kaHAMOaT (apMalneBTHUSCKUX HayK, 3aBefdyromias jJabopatopueit, ['ocymap-
CTBEHHas HAy4YHO-HCCIEIOBaTeIbCKas 1a0OpaTopusi MO0 KOHTPONIO KadecTBa JIEKaPCTBEHHBIX cpencTs, Hammo-
HaIIbHBINA (hapMalleBTHYECKUIl YHUBEPCUTET

KotoB Anppeii I'eoprueBry — qokTop (apMalieBTHUECKUX HAyK, CTapIdii HAY4YHbIH COTpyIHMK, HavanbHuK
ornena ['OY

KotoBa Enena DnyapnoBHa — kanauaatr (papManeBTHUCCKUX HAYK, CTApPIIMHA HAYYHBIH COTPYIHHK, 3aBEAyIO-
KA CEKTOPOM IKCIIEPUMEHTAIILHOM NOAEPKKH pazpadboTku MoHorpaduit na JIPC I'Tl « YHOLISII3»

HarxaeB Yo6aiimmuia MaxamberoBud — J0KTOp (papMarieBTHUECKHX Hayk, npodecop, 3aBenymmuii kadenpoi
tapmanesTryecknx auctmiuimd KasHMY um. C. [1. Achenausposa
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