
INTRODUCTION
Triterpenic ac ids are im por tant group of plant sec on -

dary me tabo lites. They are wide spread con stitu ents of
many me dici nal herbs and af fect their bio logi cal ac tiv ity.
There are many plants con tain ing ur so lic (UA), oleanolic
(OA) and be tu linic (BA) acid com monly em ployed in folk 
medi cine, e.g. Sal via of ficina lis L. (Lami aceae). Ow ing to 
high con tent of ur so lic acid it is tra di tion ally used as an
anti- inflammatory remedy [2,3]. 

Nowa days, these triter pe nes are the sub ject of many
sci en tific re search stud ies due to the wide range of phar -
ma col ogi cal ac tivi ties. There are nu mer ous data on their
anti- inflammatory, he pa to pro tec tive, an ti tu mor, an timicro bial, 
an ti fun gal, anti- ulcer and gas tro pro tec tive, prop er ties [5,8].

Chro ma tographic meth ods such as: high per form ance
liq uid chro ma tog ra phy (HPLC) [7,10,12,14,15] or gas
chro ma tog ra phy [4,6] are the most of ten used for triter pe -
nes in ves ti ga tions, both in plants and herbal prepa ra tions.
Thin layer chro ma tog ra phy (TLC) on sil ica or on sil ica
modi fied of al kyl groups with the use of or ganic and aque -
ous mo bile phases was also em ployed [1,9,11,13,18].

Owing to the close ness of chemi cal struc tures of
oleanolic and ur so lic acid, their di rect TLC sepa ra tion is
dif fi cult. How ever, mod ern TLC is es pe cially use ful tech -
nique to ana lyse plant ma te rial be cause no sam ple
pre treat ment is re quired. 

In the pres ent work, the use ful ness of TLC on amino -
pro pyl sil ica to the sepa ra tion of oleanolic, ur so lic and
be tu linic acid was stud ied.

MATERIALS AND METHODS 
Chemi cals and stan dards. All sol vents and rea gents

were pro analy sis grade from Pol ish Rea gents (POCh,
Gli wice, Po land). Triterpenic ac ids stan dards were pur -
chased from Sigma (St. Louis, MO, USA). Chro mato-
graphic HPTLC NH2F254 plates were from Merck (Darm -
stadt, Ger many). Sal via of ficina lis L. (Syn op tis Pharma,
Po land), Syzy gium aro ma ti cum (L.) Mer rill. (Pry mat, Po -
land) and Origanum vul gare L. (Pry mat, Po land) were
ob tained from lo cal mar ket. 

Sam ple and stan dard prepa ra tion. Stan dard so lu tions
of oleanolic, ur so lic and be tu linic acid at con cen tra tion
0.1 mg/ml were pre pared in metha nol. 

Plant ma te rial was pul ver ized, ac cu rately weighted
(2.00 g) and ex tracted with metha nol (2 x 50 mL) in ul tra -
sonic bath (2 x 15 min) at 30°C. Next, each ob tained
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ex tract was fil tered, con cen trated by evapo ra tion of sol -
vent un der vac uum and trans ferred into a volu met ric
flask. Fi nally, the vol ume was made up with the ex trac tion 
sol vent to 100 mL for S. of ficina lis, 20 mL for S. aro ma ti -
cum and O. vul gare.

Chro ma tog ra phy. TLC was per formed on HPTLC
NH2 F254 plates. Chro ma tograms were de vel oped in hori -
zon tal Tef lon DS cham bers (Chrom des, Lublin, Po land).
In our re search, the re ten tion of oleanolic, ur so lic and be -
tu linic ac ids was in ves ti gated with the use of aque ous
elu ents. The mix tures of wa ter in con cen tra tions 5%,
10%, 15% and 20% (v/v) with: ace tone, metha nol, ace to -
ni trile, iso pro pa nol or tet ra hy dro fu ran were tested. The
plates were sprayed with 10% sul fu ric acid in metha nol,
dried and then heated to 120°C for 3 min. Af ter de ri va ti za -
tion the chro ma tograms were ob served in day light or in
UV light at λ = 366 nm. 

RESULTS AND DISCUSSION
Oleanolic, ur so lic and be tu linic ac ids are im por tant,

natu ral com pounds with con firmed bio logi cal ac tiv ity.
They of ten oc cur to gether in many me dici nal plants and
herbs [6]. 

Their sepa ra tion is still a chal lenge in thin- layer chro -
ma tog ra phy, es pe cially oleanolic and ur so lic acid be cause 
they are closely re lated iso mers dif fer ing in the po si tion of 
one methyl group (Fig.1). In TLC dif fer ent ad sorb ents in -
clud ing sil ica gel F254 [1,13,16,17], two types of
ok ta de cyl sil ica C18 RP and RP- 18s and RP-2 plates
[11,18] were em ployed to in ves ti ga tion of these triter pe -
nes. How ever, none of chro ma tographic sys tems en ables
sat is fac tory re solution of this criti cal pair of iso mers with -
out pre chro ma tographic de ri va ti za tion [11,16]. 

Usu ally, in chro ma tog ra phy of acidic com pounds, the
ad di tion of small amount of weak or ganic acids to the mo -
bile phases is nec es sary to im prove the shape of
chro ma tographic bands. How ever, for mic and ace tic ac -
ids cause the strong de mix tion ef fect on this type of
ad sorb ent; thus in our ex peri ments we used am mo nia as
a com po nent of all elu ents to ob tain more com pact spots.
The ex am ples of ob tained re sults for dif fer ent mo bile
phase com po si tions are pre sented in Ta ble 1. In most in -
ves ti gated chro ma tographic sys tem, be tu linic acid was

well sepa rated and had the high est hRF val ues but hRF val -
ues of oleanolic and ur so lic ac ids are simi lar. In some
cases, small dif fer ences use ful to quali ta tive in ves ti ga tion
are ob served.

Ta ble 1. The ex am ples of chro ma tographic sys tems
Mobile phase composition UA (hRF) OA (hRF) BA (hRF)

Acetone/water (90:10 v/v) 28.0 30.5 36.6
Acetone/water (85:15 v/v) 61.6 60.5 67.4
Methanol/water (90:10 v/v) 71.8 73.0 73.0
Isopropanol/water (90:10 v/v)   4.5   5.7   6.9
Tetrahydrofuran/water (95:5 v/v) 18.4 16.1 20.7
Acetonitrile/water (90:10 v/v) 36.6 39.3 47.2

* All mo bile phases con tained 0.05% of am mo nia so lu tion.

The best re sults were ob tained for mo bile phases con -
tain ing ace tone. Fig ure 2 pres ents the re la tion ships
be tween hRF val ues of in ves ti gated triter pe nes and con -
cen tra tion of wa ter in ace tone. 

The best chro ma tographic sys tem (10% wa ter in ace -
tone with ad di tion of 0.05% am mo nia) was ap plied to
quali ta tive analy sis of triterpenic ac ids in plant ma te ri als
e.g.: S. of ficina lis, S. aro ma ti cum and O. vul gare (Fig. 3).
The pres ence of oleanolic and ur so lic acid was ob served
in all in ves ti gated ex tracts how ever be tu linic acid was
found only in S. aro ma ti cum. Al though the pro posed

chro ma tographic con di tions are not suit able for quan ti ta -
tive analy sis of oleanolic and ur so lic ac ids be cause their
reso lu tion is in suf fi cient but pre sented method can be use -
ful for their iden ti fi ca tion.
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Fig. 1. Chemical structure of oleanolic, ursolic and betulinic acid.

Fig. 2. Relationships between hRF values and concentration of
water in acetone



CONCLUSION 
Sil ica modi fied with amino pro pyl groups was tested

for sepa ra tion of oleanolic, ur so lic and be tu linic acid with
the use of aque ous mo bile phases. The ad di tion of small
amount of am mo nia so lu tion turned out to be nec es sary to
im prove the shape of chro ma tographic bands. The best re -
sults were ob tained for elu ents con sist ing of 10% or 15%
wa ter and ace tone. Betu linic acid was well sepa rated but
hRF val ues of oleanolic and ur so lic ac ids dif fered only
slightly. 

However, the presented chromatographic system can
be useful for screening analysis of triterpenic acids content
in plant material. 
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Fig. 3. The photograph of HPTLC plate: I – Salvia officinalis L.;
II – Syzygium aromaticum (L.) Merrill.; III – Origanum vulgare L.
M – mixture of standards: 1 – ursolic acid, 2 – betulinic acid, 3 –
oleanolic acid. Mobile phase composition: acetone/water/
ammonia (90:10:0.05 v/v/v).


