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The aim of the study was to develop a rapid, signgfiiective and reproducible TLC
method for separation of a naturally occurring mmigt of ursolic and oleanolic acids.
Because of the similarity of chemical structuressitu derivatisation by iodine was
necessary to separate these triterpenic acids.r@mpawas achieved on silica gel
plates. After derivatisation, a chromatographictelevas developed with the mobile
phase consisting of light petrol, ethyl acetate acetone (8.2:1.8:0.1, v/v/v) following
visualisation by spraying with sulphuric acid irettiylether (25%, v/v) and heating to
120°C for 5 min. The method used enabled chromatogcaplifferentiation of ursolic
and oleanolic acid mixtures in all tested mutuibsa
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INTRODUCTION

Oleanolic and ursolic acids belong to the pentacytciterpenes and are common
constituents of many medicinal herbs, plants [iJ also vegetable oils [2]. These ter-
penes may exist in the form of free acids or d@srpenoid saponin aglycones in many
plant species. A lot of them are used as medigitehts in traditional medicings).
They possess a broad spectrum of important phatogical effects. There are numer-
ous data on their anti-inflammatory, hepatoprotectianti-tumour, anti-HIV, anti-
microbial, antifungal, antiulcer, gastroprotectiv®ypoglycaemic, antihyperlipidemic
and cardiotonic properties in the literat{#e7].

Separation of oleanolic and ursolic acids by TL@ifficult because of the closely
related physicochemical properties of both striadtisomers (Fig. 1). Several methods
have been described for the isomeric pair separatit’LC [8-9], HPTLC [9-10],
capillary zone electrophoresis [11] and GC-MS [14].these exploited sophisticated

56



equipment. An excellent, very simple and effectfl&C method of ursolic and oleano-
lic acids separation after iodine derivatisationHiATLC plates has been described by
Wojciak-Kosior [13]. However, relatively high costé analysis including the price of
HPTLC plates was the reason to apply this methati¢detter available and economi-
cally more acceptable silica gel plates.

EXPERIMENTAL

Standard and sample preparation

All solvents and reagents wepeo analysisgrade from Mikrochem (Bratislava, Slo-
vak Republic). Triterpenic acid standards were pased from Sigma (St. Louis, MO,
USA).

Stock solutions of ursolic acid (UA) and oleandiid (OA), were prepared by dis-
solving 0.003 g of UA in 5 mL of methanol (finalmezentration: 0.6 mg/mL), and 0.005
g of OA in 5 mL of methanol (final concentrationmig/mL).

Chromatographic conditions

TLC plates coated with silica gel (Kieselgel 6@ Fertigplatten and DC-Alufolien
Kieselgel 60 bs4, Merck, Darmstadt, Germany; Silufol UV 254 nm, laber Votice,
Czech Republic) were used in experiments. The platre pre-washed with methanol
and dried in a stream of a hot air before use.dstahsolutions of ursolic and oleanolic
acids were mixed in different ratios: 1+9; 2+8; 34#6; 5+5; 6+4; 7+3; 8+2 and 9+1.
ThreepL of each mixture were spotted on a TLC plate.

Prechromatographic derivatisation

The plates were developed in a horizontal chamtlier 196 iodine solution in chlo-
roform until spotted samples were covered by iodmletion. The plates were placed in
darkness for 10 minutes. When the derivatisatiactien was finished, the plates were
dried in a stream of warm air to remove the excé$sdine.

Chromatographic procedure and detection

The plates were developed once with a mixturegiftlpetrol:ethyl acetate:acetone
(8.2:1.8:0.1, v/viv) as a mobile phase. After dgyin a stream of warm air the plates
were sprayed with $$0y/diethyl ether reagent, dried for 10 minutes arehtheated to
120°C for 5 minutes.

The visualised spots were documented by a digi@alera in daylight (Fig. 2, Fig. 4)
and in UV 366 nm (Fig. 3) respectively.
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Ursolic acid Oleanolic acid

Figure 1. Structure of ursolic and oleanolic acids
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Figure 2 Figure 3

Figure 2. Daylight visualisation of ursolic and olanolic acid mixture separation after single develop
ment of the TLC plate. Upper spot: oleanolic acidlower spot: ursolic acid.
Figure 3. UV 366 nm visualisation of ursolic and @anolic acid mixture separation after double devel-
opment of the TLC plate. Upper spot: oleanolic acidlower spot: ursolic acid.
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Figure 4. Daylight visualisation of ursolic and olanolic acid mixture separation after single (left),
double (middle) and triple (right) development of he TLC plate. Upper spot: oleanolic acid, lower spo
ursolic acid.

RESULTS AND DISCUSSION

Standard methods of separation and chromatogragnieers commonly used for
TLC separation did not allow a separation of tlterpenic acids mentioned above. Our
experiments on silica gel TLC plates using variouganic solvents mixtures did not
bring any satisfactory results. Distinguishabldeati#nces in Rf values were described in
literature using HPTLC platd®, 19 or Cg RP-HPTLC ones developed in different
elution systemq9], but their application for analysing complex planaterial with
different ratios between both acids is questionalle to their very similar Rf values.
Because of high cost of HPTLC plates, we triedgplyaa method that includes deriva-
tisation with iodine on routinely available silig& C plates.

Stock solutions of oleanolic and ursolic acids werepared by dissolving appropri-
ate mass of each compound in 5 mL of methanoll(ioacentration: 0.6 mg UA/mL
and 1 mg OA/mL). After preparation of mixtures affekent mutual ratios, samples
were spotted on TLC plate and developed. Due tel@ensitivity of oleanolic acid to
detection by sulphuric acid (data not shown), stesokution of this one needed to
be slightly more concentrated than stock solutibtJA. Usage of silica gel plates of
different producers did not influence quality opaeation (data not shown). Excellent
separation was achieved on all types of TLC plaesn after the first development
(ursolic acid Rf = 0.15; oleanolic acid Rf = 0.3Bccording to Wojciak-Kosior [13]
oleanolic acid reacts more readily with iodine,tke reaction was carried out at room
temperature, whereas ursolic acid requires a higbeperature (above 20). The
second development had positive influence on thaditguof separation and increased
the difference between Rf values of UA and OA. Aiddil (third) TLC plate develop-
ment did not show any significant influence on Rfues (for details see Fig. 4).

This method shows sufficieetfectiveness of studied separation process eviawin
concentrations of tested acids. Positive visuatigabf ursolic acid at daylight after
detection with sulphuric acid reagent was achieaftdr spreading 0.18g of UA in
mixture UA:OA 1:9. Probably lower detection senasfti of OA does not allow a visu-
alisation at higher dilutions levels (UA:OA 9:1 aB® — data not shown). The lowest
concentration for a visualisation of OA was Qgin a UA:OA ratio 9:1.
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As a conclusion, we can confirm that the methodluseimple, rapid, reproducible
and effective in TLC separation of ursolic and alda acids or their combinations
with different mutual ratios.
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PRISPEVOK K TLC SEPARACII ZMESI URSOLOVEJ A OLEANOL OVEJ
KYSELINY

Mudaji, P. — Nagy, M.

IKatedra farmakognozie a botaniky, FarmaceutickalfakUniverzita Komenského,
Bratislava,

Cielom prace bolo vyvinfi rychlu, jednoduchd, dinnd a reprodukovateld metddu na
separdaciu ursolovej a oleanolovej kyseliny pomotenkovrstvovej chromatografie. Viddom
na Struktirnu podobntsoboch latok bolo nevyhnutné potiich derivatizaciu jodomin situ.
Separacia sa podarila na platniach silikagélu. Povatizacii sa platne vyvijali v sUstave:
petroléter:etylacetat:acetén v pomere (8,2:1,8:0/¥/v) s naslednou vizualizaciou kv
detekciou kyselinou sirovou v dietyléteri (25%, )v&vnaslednym zahriatim pri 12C patas 5
minGt. Metéda umatuje chromatografické odliSenie zmesi kyseliny weej a oleanolovej vo
vSetkych vzajomnych skiSanych pomeroch.
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