Bonpocbl papmaumu

UDC: 543.544.943.3.068.7: 615.322: 615.11

Development of high-performance
thin-layer chromatography method for herbals identification
in extemporaneous oral solution

K. 0. Khokhlova, O. A. Zdoryk

National University of Pharmacy, Kharkiv, Ukraine

Key words:
HPTLC,
identification,
valerenic acids,
flavonoids,
extemporal
preparations.

Zaporozhye
medical journal
2018; 20 (1), 116-120

DOI:
10.14739/2310-1210.
2018.1.122128

E-mail:
kateryna_khokhlova@
ukr.net

KatouoBi croBa:
BETLLX,
ineHTMdiKaLis,
BaAEpPEHOBI
KMUCAOTH,
HAaBOHOIAM,
eKCTeMMNOPaAbHI
NiKapCbKi 3aC06M.

3anopisbkuii
MeAUYHUA
XKypHaa. - 2018. -
T. 20, Ne 1(106). -
C.116-120

116 ISSN 2306-4145 http://zmj.zsmu.edu.ua

The preparation of extemporal medicines in store includes carrying out intrapharmacy quality control and stability studies.
Since there is no single analytical method that ideally suited for all drugs, for each formulation depend on its composition and
analytical goal, appropriate quality control methods should be developed. The object of analysis was pediatric oral solution
with sedative action that contains Valerian tincture, Motherwort tincture, and sodium bromide.

The purpose of research was the development of simple, specific and reproducible methods of active herbal ingredients
identification formulated into oral solution.

Materials and methods. The high-performance thin-layer chromatography (HPTLC) was used as the method for analysis.
It was performed on 200 x 100 mm silica gel 60 F 254 HPTLC glass plates (Merck, Germany). Standard solutions and
samples were applied onto the plate as bands 8.0 mm wide using spray-on technique with Automatic TLC sampler ATS 4;
the development was made in saturated Automatic developing chamber ADC 2, temperature and the relative humidity were
23 °C and 33 % respectively; the derivatization was performed using Chromatogram Immersion Device; the documentation
was conducted using Visualizer with visionCATS software (CAMAG, Switzerland).

As a result two HPTLC identification methods have been developed for valerenic acids that are specific for Valerian tincture
and flavonoids that are specific for Motherwort tincture. Thus, the sample preparation has been developed, the optimal
chromatographic conditions have been chosen, the acceptance criteria have been proposed, and the reference chromatograms
have been shown. Valerenic acids of oral solution were determined in mobile phase: cyclohexane, ethyl acetate, acetic acid
(60:38:2); the derivatization of plates was performed through dipping with Anisaldehyde-sulfuric acid reagent and heated to
100 °C for 3 min; documentation was performed after derivatization under white light and UV 366 nm. Flavonoids of oral
solution were determined in mobile phase: ethylacetate, methyl ethyl ketone, formic acid, water (5:3:1:1); the derivatization
of plates was performed through dipping with Natural Products/PEG reagents, heated to 100 °C for 3 min before dipping;
documentation was performed after derivatization under UV 366 nm.

Conclusions. The developed methods can be used for identification of oral solution, and for stability study with the purpose
of determination of its storage conditions and shelf-life.

Po3pobka meToAMKM BUCOKOEPEKTUBHOI TOHKOLLIAPOBOI Xpomatorpadii
AR ipeHTUdIKaLi POCAMHHUX KOMMOHEHTIB B €KCTEMNOpPaAbHiW MiKCTypi

K. 0. XoxnoBa, 0. A. 3p0puK

BurotoBneHHs ekctemnoparnbHux Nikapcbkux 3acobiB Npo 3anac BKYae NPOBEAEHHS BHYTPILUIHBOANTEYHOrO KOHTPOSO
Ta AocnimKkeHHs cTabinbHocTi. Ockinbku HeMae yHiBepcanbHUX aHanmiTUYHUX METOZIB, LLO NpuaaTHi Ans aHanidy BCiX nikiB,
[Ns KOXKHOTO NPOMNWCY, 3aNnexHO Bif CKNnagy Ta MeTW, NOBUHHI ByTy po3pobneHi HanexHi MeToan KOHTponto skocTi. OB’ekTom
LOCRimKeHHs cTana auTsida MIKCTypa 3acrokiinmeoi Aii, sika MICTUTb HAacTOMKY BanepiaHu, HacToiky cobayoi Kponuem Ta
HaTpito Gpomig.

MeTta po60oTu — po3pobreHHsi NPOCTMX, CneLMdIiYHX | BIATBOPIOBAHUX METOAMK ideHTUdIKaLii aKTUBHUX POCIUHHMX iH-
rpedieHTiB, SKi BXoOsaTb 40 CKnagy MIKCTypu.

Marepianu Ta metoau. [ins aHaniay obpanu MeTog BUCOKOEEKTUBHOI TOHKOLWApoBoi xpomatorpadii (BETLLX). AHania
3aincHumm Ha BETLLX nnactuxkax posmipom 200 x 100 mm Ha cunikareni 60 F 254 (Merck, ®PH). BunpobosyBaHWiA po3qunH
i PO34MHM MOPIBHSHHA HAHOCWNW CMyraMy 3aBOOBXKM 8 MM PO3MUIEHHSIM, 3aCTOCOBYHOHM MPUCTPIN ANS aBTOMaTU4HOMO
HaHeceHHs ATS 4; xpomatorpadyBaHHs BUKOHanNM B HacuyeHin xpomarorpadiyHin kamepi ADC 2 npu Temnepartypi 23 °C i
BigHOCHIN BonorocTi 33 %; NposiBNEHHS! 34iACHIOBAN, BUKOPUCTOBYHOUM MPUCTPIN AN 3aHYPEHHST; JOKYMEHTYBaHHS NPOBOANIN
y Bidyanansepi 3 nporpamuum 3abesnedeHHsm visionCATS (CAMAG, Lsenuapis).

PesynsraTn. Po3pobneHo ABi MeToavky igeHTudikawii Ans BU3HaYEHHS BaNepEHOBMX KUCIOT, CneLmdivHNX AN HAaCTOMKN
BarnepiaHu, Ta (onaBoHOIAIB, CneumndivHNX Ans HacTonku cobadoi kponmeu. MNigibpaHa npoboniarotoBka, onTUManbHi yMoBx
XpomartorpadyBaHHs, 3anponoHOBaHi KpUTepii NPUNHATHOCTI Ta HaBEAEHi XpoMaTorpamu-nopiBHAHHSA. BanepeHosi kuc-
NOTW y CKMadi MIKCTypu BU3Ha4anm B pyxoMii hasi: LmknorekcaH, eTunaderar, kucnota outosa (60:38:2); ans BUSBNEHHs
BUKOPUCTOBYBanNM aHiCOBOrO anbferify po3ynH, Harpisanu nnactuHky npu 100 °C npotsrom 3 XB; 3af0KyMEHTOBYBanu y
6inomy ceitni Ta Y® 366 HM. [ins BU3HaueHHst hniaBoHOIAIB Y ckrnafi MiKCTypy BUKOPHCTOBYBANM pyxoMmy cady: etunaverar,
METUNETUINKETOH, MypaLuuHa kucnoTa, Boaa (5:3:1:1); npu BU3HAYEHHI 3aHYproBanu NNacTuHKY B peareHT! aMiHOeTUIOBOro
edhipy andeHiNBopHOI KNCNOTU Ta Makporos, nonepeaHbo Harpisanu nnactuHky npu 100 °C npoTtsrom 3 XB; AOKYMEHTYBaHHS
nposogunv B Y® 366 Hm.

BucHoBku. Po3pobneHi MeToamnky MOXyTb BUKOPUCTOBYBATUCH ANA ineHTUdikaLii MiKCTypu Ta nig Yac BUBYEHHS i cTabinb-
HOCTi 3 METOK BU3HAYEHHS1 YMOB | TEpMiHY 36epiraHHs.
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Problems of pharmacy

Pa3pab6oTka MeTOAUKH BbICOKO3(HEKTUBHOI TOHKOCAOIMHOW XpomaTorpapuu Kntouesbie croa:

v BITCX,
ANA MAeHTMd)MKaUMM PaCTUTEeAbHbIX KOMNOHEHTOB B 3KCTEMMOPaAbHOU MUKCTYpe MACHTUOUKALIMA
E. A. Xoxn0Ba, A. A. 310pHK BaNEPEHOBLIE
KUCAOTbI,
MpurotoBneHne akcTeMNopasnbHbIX 1EKAPCTBEHHBIX CPEACTB NPO 3anac BKMOYAET NPOBEAEHNE BHYTPUANTEYHOIO KOHTPONA M GAGBOHOMADI,
ncenenoBaHue cTabunbHOCTU. INocKonbKy HE CYLLIECTBYET YHUBEPCATbHbBIX aHANMUTUYECKX METOLOB, MPUTOAHBIX ANSt aHAnM3a  3KCTEMMOPaAbHble
BCEX J1eKapCTB, AMs KXo NPOnuCH, B 3aBUCMMOCTM OT COCTaBa U Lienei, JOKHbI OblITb paspaboTaHbl Hagnexalime MeTo-  AeKapCTBEHHbIE
[bl KOHTpons kavectBa. O6BEKTOM MccnenoBaHns Obina feTckas MUKCTYpa CeaaTUBHOMO AECTBUS, CoAepallas HacTONKy — CPEACTBa.
BanepuaHbl, HACTOMKY NyCTbIpHUKA 1 HaTpus Gpomnz.
Llenb paboTbl — pazpaboTka NpocTbIX, CNeundrUyHbIX 1 BOCIPOM3BOANMbIX METOAVK MOEHTU(MKALIMMN aKTUBHBIX PacTUTENb- 3a"°P°>K°K"fj
MEeAULUHCKUH
HbIX UHIPEANEHTOB, BXOASALLMX B COCTAB MUKCTYPbI.
PEAVIEHTOB, BXoaAL cocra cTyp XypHan. - 2018. -
Matepuanbl n metoabl. [ing aHanusa BbiGpaH MeTof BbICOKOI(DAEKTUBHON TOHKOCOMHOW xpomatorpaduu (BOTCX).  T.20, Ne 1(106). -
C.116-120

Ananua nposoaunu Ha BOTCX nnactuHkax pasmepom 200 x 100 mm Ha cunukarene 60 F 254 (Merck, ®PT). UcnbiTyembii
pacTBOp ¥ pacTBOPbI CPABHEHNSI HAHOCWMW NOMOCaMM ANMHOM 8 MM pacrblNeHVeM, MPUMEHSISt YCTPOMCTBO ATlst aBToMaTh-
Yyeckoro HaHeceHus ATS 4; xpomatorpacmpoBaHvie NPOBOAMIM B HACKILLIEHHON xpomaTorpadmyeckon kamepe ADC 2 npu
Temnepartype 23 °C n oTHOCUTENBHOW BNaxHOCTH 33 %; NpOsiBNEHUE OCYLLECTBNANM, UCMOMNb3ys YCTPOWCTBO ANS Norpyxe-
HWSI; JOKYMEHTMPOBaHWE NPOBOAWIN B BU3yanaiidepe ¢ nporpammHbiM obecnedeHnem visionCATS (CAMAG, LLseiuapus).

Pesynkratbl. PaspabotaHbl ABe MeToAnKY naeHTUdMKaLMn Ans onpeaeneHnst BanepeHoBbIX KUCMOT, CreumduyHbIX Ans
HaCTOMKN BanepuaHbl, 1 naBoHOMAOB, CreundUYHbIX ANs HACTOMKM NyCTbipHKKa. Bbbina nogobpaHa npobonoarotoBka,
onTyMarbHbIe YCroBKs XpoMaTorpacmpoBaHus, PeAnoxeHb! KoUTepU NPUeMIEMOCTY 1 NPUBEAEHB! XpOMaTorpamMMmbl-CpaB-
HeHus. BanepeHoBbIe KUCIOTbI B COCTaBE MUKCTYPbl OMPEAENSN B MOABYKHON hase: LWKMoreKcaH, atunaweTar, kucnota
ykcycHas (60:38:2); ans obHapykeHUs UConb30Bany aHUCOBOTO anbaervaa pacTeop, Harpesanu nnactuHky npu 100 °C B
TeyeHue 3 MUH; LOKYMEHTMpOBaHWe Npoeoanu B 6enom ceete 1 YO 366 M. [nsa onpeaenexns (pnaBoHOMA0B B COCTaBE
MUKCTYpPbI MCMOMNb30Banu NOABWKHYIO (hasy: aTunavLeTar, MeTUIATUIKETOH, MypaBbuHast kucrota, Boga (5:3:1:1); obHapyxe-
HVie NPOBOANIM MOTPYXXEHNEM B PeareHTbl aMUHO3TUOBOTO 3chupa AndeHNNBGOPHOI KUCMNOTbI M MaKPOror, IPeABapUTENbHO
Harpe nnacTtuHky npy 100 °C B TeueHne 3 MUH; LOKYMEHTMPOBaHWe NpoBoanv B YO 366 Hw.

BbiBogbl. PazpaboTaHHble MeToaMKW MOryT GbiTb UCMONb30BaHbI A1t UAEHTUMKALIMN MUKCTYPbI, @ TakKe MpY U3y4YeHN
ee CTabunbHOCTY C LENbo ONPeaeneHunst YCroBuiA 1 Cpoka XpaHeHus.

Introduction

A quality control in store compounded preparations must
include some levels of analytical testing. The goal in ana-
Iytical testing is to produce results as accurately, efficiently
and quickly as possible. Any analytical method should have
accuracy, speed, reproducibility and specificity. No single
analytical method is ideally suited for all drugs; each method
has its own strengths and weaknesses, and there are a
number of factors that determine the reliability of results [1].

Compounding pharmacies have two options regarding
analytical testing. Some relatively simple analytical me-
thods can easily be performed in-house (in the pharmacy),
but some need to be outsourced to a contract laboratory.
Analytical methods that can be outsourced to a contract
laboratory include chromatography: high-performance liquid
chromatography (HPLC) and gas chromatography (GC);
mass spectroscopy (MS), hyphenated methods (HPLC-MS)
and GC-MS, ultraviolet (UV) and visible spectroscopy and
other sophisticated methods [1]. Also these methods could
be used for stability study of preparations.

One of the widely used compounded preparations with
sedative action that often is prescribed for pediatric treat-
ment in Ukraine is oral drops with herbals. It is prepared in
the compounded pharmacy “Leda”, Kharkiv, Ukraine. The
compounded oral solution has such composition: Leonuri
cardiaca tinctura 7 mL; Valerianae officinalis tinctura 7 mL;
Sodium bromide solution 2 % to 200 mL.

The purpose of this paper was to develop simple, spe-
cific and reproducible methods of active herbal ingredients
identification formulated into oral solution.

Zaporozhye medical journal. Volume 20. No. 1, January-February 2018

Materials and methods

Chromatography. HPTLC analysis was performed on
200 x 100 mm silica gel 60 F 254 HPTLC glass plates
(Merck, Germany). Standard solutions and samples were
applied onto the plate as bands 8.0 mm wide using CAMAG
spray-on technique with Automatic TLC sampler (ATS 4).
The development was made in saturated CAMAG Auto-
matic developing chamber (ADC 2). The temperature and
the relative humidity within the developing chamber (ADC
2) were 23 °C and 33 % respectively. The derivatization
was performed using CAMAG Chromatogram Immersion
Device. The documentation was conducted using CAMAG
Visualizer with visionCATS software. Other apparatus were
used: Tube Mill control (IKA); Centrifuge EBA21 (Hettich,
Germany); Ultrasonic Bath SW 3H (Sono Swiss); Analytical
Balance MS 205 DU (Mettler-Toledo).

Results and discussion

According to the numerous publications published in
peer-reviewed journals and books the main method which
is used for identification of herbals or herbal combinations
is TLC or its modern version HPTLC [2-6]. The TLC/HPTLC
methods are used for pharmacopoeia identification of initial
herbal raw material of oral drops, such as Valerian root
and Motherwort herb and its tinctures [7-9]. The general
procedure of TLC/HPTLC development of methods for iden-
tification of herbals includes selection of marker compounds
and evaluation and optimization of existing methods [2,6].
With respect to the development of identification methods
for the active ingredients of oral drops the chromatographic
conditions for TLC/HPTLC identification for Valerian and
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Table 1. Comparison of thin-layer and high-performance thin-layer chromatographic

conditions for Valerian

Pharmacopoeia

USP EPh

Standard solutions

Sample solution

Adsorbent
Mobile phase

Derivatization reagent

Relative humidity

Fluorescein
Sudan red

— Extraction, filtration

— Dilution

— Evaporation

— Reaction with alkali solution
— Two times extraction

— Separation of layers

— Heating, cooling

— Reaction with acid solution
— Two times extraction

— Separation of layers and filtration
— Evaporation

— Dissolution

TLC plates

Glacial acetic acid, ethyl acetate,
hexane (0.5:35:65)

Anisaldehyde reagent, heat at 100-
105 °C for 5-10 min, white light

Valerenic Acid

Powdered Valerian Extract
0.1 g/ml valerian solution
in methanol

HPTLC plates

Cyclohexane, ethyl acetate
and acetic acid (60:38:2)

A. Mixture of glacial acetic acid

and hydrochloric acid (1:4);

heat at 120 °C for 5 min, white light
B. Anisaldehyde reagent,

heat at 100 °C for 3 min, white light

33% -

Table 2. Comparison of thin-layer chromatographic conditions for Motherwort

and Motherwort tincture

Pharmacopoeia EPh SPhU SPhU
Monograph Leonurus herb Leonurus Leonurus tincture
Class of bioactive Iridoids Iridoids, flavonoids Iridoids, flavonoids

substances
Standard solutions
Sample solution

Adsorbent
Mobile phase

Derivatization
reagent
Relative
humidity, %

Naphtol yellow, catalpol

Hyperoside, rutin Hyperoside, rutin

1 mg/ml in methanol Steps: Steps:
— Extraction — Evaporation
— Heating - Dilution
- Cooling - Filtration
— Filtration — Extraction 1
— Evaporation — Extraction 2
— Filtration - Evaporation
— Extraction 1
— Extraction 2
— Evaporation
— Dissolution

TLC plate TLC plate TLC plate

Glacial acetic acid, water, Glacial acetic acid water,
ethyl acetate (20:20:60)

Dimethylaminobenzal-
dehyde solution

Glacial acetic acid,
water, ethyl acetate
(20:20:60)
Dimethylaminobenzal-
dehyde solution

ethyl acetate (20:20:60)

Dimethylaminobenzal-
dehyde solution

118 ISSN 2306-4145 http://zmj.zsmu.edu.ua

Motherwort from different world leader pharmacopoeia were
compared. The results are shown in the Table 1-2.

As we can see from the Table 1, the sample preparation
from European pharmacopoeia (EPh) is cumbersome and
includes time-consuming steps, while the desirable aspects
of practical method are its simplicity and clarity [8]. The refe-
rence substances which are used in EPh are not specific.
The conventional TLC plates are used, the relative humidity
are not controlled. As specific components of Valeriana offi-
cinalis are sesquiterpene carboxylic acids [8,10,11] — mobile
phase: cyclohexane, ethyl acetate, acetic acid (60:38:2) for
valerenic acids was considered as appropriate for further in-
vestigation. That is why the next step was the development
of sample preparation and optimization of the method from
the United State Pharmacopoeia (USP).

Development of sample preparation for sesquiterpene
carboxylic acids. Since the oral formulation is a water solution,
which is a very polar solvent and cannot be applied directly
onto the plate the modern function of CAMAG ATS 4, which
is called “nozzle heating” was used. Four different volumes
of compounding preparation’s sample were applied onto
the plate: 10.0 pL, 20.0 pL, 35.0 uL and 40.0 pL and results
were compared. The obtained zones of fingerprints of different
volumes after the usage of “nozzle heating” had wrong shapes
and tails, thus results were considered as not appropriate.

Hence, the next step of sample preparation develop-
ment included comparison of different solvents: methanol,
butanol, toluene and different application volumes of each
solvent: 5 pL, 10 pL, 15 pL. The plate after derivatization
with Anisaldehyde-sulfuric acid reagent under the white light
with different sample preparation of oral solution has been
shown on the Fig. 1.

As we can see on the Fig. 1 the best results were
obtained with 5 uL of butanol solvent. With this solvent ses-
quiterpene carboxylic acids which are specific for Valerian
root and Valerian tincture are moved to compounding oral
solution and can be used as specific markers.

In final method the optional reference substances (hy-
droxyvalerenic acid, acetoxyvalerenic acid and/or mixture
of herbal tinctures, prepared from authentic raw materials)
and optional detection mode comparing to the method from
USP [8] can be used.

As we can see from the Table 2, according to the EPh
for identification of Leonurus cardiaca herb iridoid’s chro-
matographic profile is used; the reference substances
naphtol yellow and catalpol are not specific [7]. According
to the State Pharmacopoeia of Ukraine (SPhU) there are
two monographs: for Leonurus herb and Leonurus tincture
[9]. The same mobile phase and the same derivatization
reagent as in EPh are used in SPhU. But specific and cum-
bersome sample preparations in SPhU give the possibility
to determine not just the iridoids but also the flavonoids
profile with the usage of typical markers for flavonoids. The
conventional TLC plates are used in both methods from
SPhU and EPh, the relative humidity are not controlled.

As flavonoids are the specific components for Leonurus
cardiaca and could help to differentiate it from other ingre-
dients in oral solution [10], this class of substances were
chosen for identification of oral solution. As mobile phase
a typical system for flavonoids from EPh: ethyl acetate,
methyl ethyl ketone, formic acid, water (5:3:1:1) and typical
flavonoids’ markers (hypersoside, rutin) were used.

Development of sample preparation for flavonoids.
During development of HPTLC method for flavonoids
the same approach as for valerenic acids was used. The
application of different volumes of water solution with “noz-
Zle heating” function was considered as not appropriate.
The obtained zones of flavonoids fingerprints had wrong
shapes, tails, and change positions comparing to markers
in fingerprints of Motherwort herb and tincture that were
used as reference standards.

Thus, further development of sample preparation for
flavonoids included comparing of different solvents: metha-
nol, butanol, toluene and different application volumes of
each solvent: 5 uL, 10 L, 15 L (Fig. 2).

As we can see on the Fig. 2 the best results with
“clear” fingerprints on the plate after derivatization with
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NP/PEG reagent under the 366 nm were obtained with 5
uL of butanol solvent. With this solvent, flavonoids which
are specific for Motherwort herb and Motherwort tincture
are moved to compounding oral solution and can be used
as specific markers.

The final HPTLC methods for identification of herbal
ingredients in composition of oral solution are shown below.

Proposed High-Performance Thin-Layer Chromato-
graphic Identification Test

Preparations of sample solution

10 ml of compounding oral solution was evaporated
on rotor evaporator to dry residue (pressure under the 76
mbar, t = 50 °C). The dry residue was cooled and 2 ml of
butanol was added. The resultant was allowed to stand for
5-10 min and sonicated for 3 min. The supernatant was
used as test solution for HPTLC analysis.

Method A. Sesquiterpene carboxylic acids (vale-
renic acids)

Standard solution A. The reference standard solution of
valerenic acid was prepared at concentration of 0.25 mg/ml
in methanol, and then submitted for HPTLC analysis.

Standard solution B (optional). 1 ml of valerian tincture
and 1 ml of motherwort tincture was mixed thoroughly and
centrifuged for 5 min at 5000 rpm. The supernatant solution
was used for HPTLC analysis.

Mobile phase. Cyclohexane, ethyl acetate, acetic acid
(60:38:2).

Application volume. 5 pL of sample and standard
solutions.

Derivatization. The derivatization of plates was per-
formed through dipping (Speed: 5, time: 0) with Anisalde-
hyde-sulfuric acid reagent using CAMAG Chromatogram
Immersion Device and heated to 100 °C for 3 min on
the TLC plate heater. The plates were documented using
CAMAG Visualizer after derivatization under white light and
(optional) UV 366 nm with visionCATS software.

Acceptance criteria. Compare result with the reference
images. The fingerprint of the test solution is similar to that
of the sample of compounding preparation (Fig. 1, track 8).
Additional weak zones may be present.

After derivatization with Anisaldehyde-sulfuric acid
reagent under white light the test solution shows two major
violet zones in the center part of chromatogram: one zone
corresponding to valerenic acid and another zone below
it corresponding to acetoxyvalerenic acid (blue arrows),
between these two zones one or two violet zones of low
intensity; a minor violet zone corresponding to hydroxyvaler-
enic acid in the lower third of chromatogram.

Method B. Flavonoids

Standard solution A. The reference standard solutions
of rutin and hyperoside were prepared at methanol concen-
tration of 1.0 mg/ml, and then submitted for HPTLC analysis.

Standard solution B (optional). 1 ml of valerian tincture
and 1 ml of motherwort tincture was mixed thoroughly and
centrifuged for 5 min at 5000 rpm. The supernatant solution
was used for HPTLC analysis.

Mobile phase. Ethylacetate, methyl ethyl ketone, formic
acid, water (5:3:1:1).

Application volume. 5 L of sample and standard
solutions.

Derivatization. The derivatisation of plates was per-
formed through dipping (Speed: 5, time: 0) with Natural

Zaporozhye medical journal. Volume 20. No. 1, January-February 2018
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Fig. 1. Development of HPTLC method for identification of sesquiterpene carboxylic acids.
Developing solvent: cyclohexane, ethyl acetate, acetic acid (60:38:2); derivatization: anisaldehyde
reagent; detection: white light.

Tracks: 1 - valerenic acid, 5 pl; 2 - valerian tincture (1:10), 70 % alcohol, 5 pl; 3 — motherwort
tincture, (1:10), 70 % alcohol, 5 pl; 4 — mixture of valerian and motherwort tinctures, 5
ul; 5-13 — samples of compounding oral solution: 5-7 — solvent — methanol, 5, 10, 15 pl
respectively; 8-10 — solvent — butanol, 5, 10, 15 pl respectively; 11-13 — solvent - toluene, 5, 10,
15 pl respectively.

10 11

12 13

Fig. 2. Development of HPTLC method for identification of flavonoids. Developing solvent:
ethylacetate, methyl ethyl ketone, formic acid, water (5:3:1:1); derivatization: NP/PEG; detection:
366 nm.

Tracks: 1 - rutin, hyperoside, 5 ul; 2 — valerian tincture (1:10), 70 % alcohol, 5 ul; 3 -
motherwort tincture, (1:10), 70 % alcohol, 5 ul; 4 — mixture of valerian and motherwort tinctures,
5 pl; 5-13 — samples of compounding oral solution: 5-7 — solvent—methanoal, 5, 10, 15 pl respectively;
8-10-solvent - butanol, 5, 10, 15 ul respectively; 11-13 — solvent - toluene, 5, 10, 15 pl respectively.

Products/Polyethylene glycol (NP/PEG) using CAMAG
Chromatogram Immersion Device. The plate is heated at
100 °C for 3 min on the TLC plate heater, then immersed
while still hot in 5 g/L solution of diphenylboric acid ami-
noethyl ester in ethyl acetate, dried in a stream of cold
air, then dipped in 50 g/L solution of macrogol 400 in
methylene chloride. The plates were documented using
CAMAG Visualizer after derivatization under UV 366 nm
with visionCATS software.

Acceptance criteria. Compare result with reference
images. The fingerprint of the test solution is similar to that
of the sample of compounding preparation (Fig. 2, track 8).
Additional weak zones may be present.

AfterderivatizationwithNP/PEGreagentunder UV 366 nm
the test solution shows orange fluorescent zone (red arrow)
corresponding to reference substance rutin in the low third
of chromatogram; four blue fluorescent zones (white ar-
rows) — two in the center part of chromatogram one above,
other below the zone corresponding to reference substance
hyperoside; one in the upper part of chromatogram close to
the front position; another in the lower third of chromatogram
below the zone corresponding to rutin.
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Conclusions

As aresult two simple, specific and reproducible HPTLC
identification methods of herbal ingredients of compounded
oral solution were developed. For this purpose the choice
of specific groups of bioactive substances/markers of oral
solution has been done (valerenic acids and flavonoids),
sample and standards preparations have been developed,
chromatographic conditions have been chosen, acceptance
criteria have been proposed, reference images of chromato-
gram have been shown. The developed HPTLC methods
could be used for chemical stability study of compounding
preparation to determine storage conditions and shelf-life
of the oral solution.
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