
INTRODUCTION
Bil ber ries (Vac cin ium myr til lus L.), popu larly known as

Euro pean blue berry, huck le berry or whor tle berry, be long to
the Eri caceae fam ily. It is a shrubby, per en nial plant which
can be found in Cen tral and North ern Europe, Asia and
North Amer ica [1,8].

There is a strong sci en tific evi dence of the posi tive ef fect
of die tary in take of prod ucts from bil ber ries on hu man
health. These plants pos sess many im por tant bio logi cal and
phar ma col ogi cal prop er ties in clud ing an ti oxi dant, as trin -
gent and an ti sep tic, abil ity to de crease the per me abil ity and
fra gil ity of cap il lar ies, in hi bi tion of plate let ag gre ga tion, in -
hi bi tion of uri nary tract in fec tion [9,7]. Bil berry leaves are
an ef fec tive treat ment for di ar rhea and en teri tis, par ticu larly
bene fi cial in ther apy of young chil dren and in fants. Ex tracts
of V. myr til lus can be used against the thread worms [8]. In
ad di tion, bil berry leaves con tain a sub stance low er ing blood
sugar lev els. There fore, it can be used in the treat ment of dia -
be tes, es pe cially in its ear lier and milder forms [9]. Re cent
re search shows that V. myr til lus has a posi tive ef fect in the
in hi bi tion of can cer cell growth and vis ual dis or ders [3,4].

The wide spec trum of thera peu tic ap pli ca tions of bill ber -
ies is re lated to pres ence of ac tive con stitu ents, such as

fla vonoids, an tho cyanins, vi ta mins, sug ars, pectins, cate -
chins, tan nins, iri doids, and phe nolic ac ids [1,2].

This pa per pres ents the re sults of de ter mi na tion of
oleanolic and ur so lic acid in leaves and fruits of  Vac cin ium
myr til lus. These triter pe nes are com monly known ow ing to
their vari ous bio logi cal ac tivity such as anti- inflammatory,
anti al ler gic, an tivi ral, he pa to pro tec tive, gas tro pro tec tive,
im mu noregu la tory ef fects  [5,6] and they can in flu ence phar -
ma col ogi cal prop er ties of this plant .

MATERIALS AND METHODS

Chemi cals and stan dard so lu tions
All sol vents and rea gents were at least pro analy sis grade

from Pol ish Rea gents (POCh, Gli wice, Po land). Oleanolic
and ur so lic ac ids were pur chased from Chro madex (Santa Ana,
CA,USA). Stock so lu tions of both com pounds at concen tra -
tion 0.5 mg/mL were pre pared in metha nol. To quan ti fi ca tion, 
stan dard so lu tions were pre pared by di lu tion of the stock so lu -
tion with metha nol. Leaves and fruits of Vac cinium myr til lus
L. (Her ba pol, Lublin, Po land) were ob tained in lo cal mar ket.

Sam ple prepa ra tion
The fruits and leaves of Vac cin ium myr til lus were pow -

dered and ac cu rately weighted. Each sam ple (10.1 g) was
twice ex tracted with etha nol (2x100 mL) within 12 hours at
room tem pera ture and next four times in an ul tra sonic bath
with use of 50 mL of etha nol (4x15 min). The ob tained ex -
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tracts were com bined and evapo rated to dry ness. The resi due 
was dis solved in metha nol, fil tered and fi nally made up to 25 
mL for leaves and 50 mL for fruits in volu met ric flasks.

TLC con di tions
HPTLC was per formed on 20 cm × 10 cm sil ica gel 60

F254 plates from Merck (Darm stadt, Ger many). Five µL of
stan dard so lu tions and 3 µL (leaves) or 6 µL (fruits) of ex -
tracts were ap plied as 8 mm bands by means of a CAMAG
(Mut tenz, Swit zer land) ATS4 auto matic TLC sam pler.
Pre-de ri va ti za tion with 1% io dine so lu tion in chlo ro form,
ac cord ing to pro ce dure pro posed by Wójciak- Kosior [10]
was used to im prove the sepa ra tion of the ana lyzed com -
pounds. Next the plates were de vel oped with mix ture of tolu ene-
petroleum ether- diethyl ether 15:15:10 (v/v) on a dis tance of
70 mm in hori zon tal Tef lon DS cham bers (Chrom des,
Lublin, Po land) pre vi ously satu rated with va pours of the
mo bile phase. Af ter dry ing, the plates were sprayed with
10% (v/v) H2SO4 in etha nol and heated for 2-3 min utes at the 
tem pera ture of 120°C. The quan ti fi ca tion was car ried out by
den si tomet ric scan ning (Desaga CD-60, Hei del berg, Ger -
many) in flures cence/re flec tance mode at  = 400 nm (slit
di men sion: 4mm×1 mm). The source of ra dia tion was mer -
cury lamp. A cut- off fil ter at   = 420 nm was used.

RESULTS AND DISCUSSION
Ur so lic and oleanolic acid are natu ral pen ta cyc lic triter -

pe nes with con firmed phar ma col ogi cal ac tiv ity [5,6]. They
are com mon con stitu ents of many me dici nal herbs and plants
and can strongly in flu ence  their thera peu tic prop er ties. In
pre sented pub li ca tion, the chro ma tographic con di tions to
quan ti fi ca tion of oleanolic and ur so lic ac ids in Vac cin ium
myr til lus are de scribed. 

The inves ti gated com pounds are iso mers that dif fer only
in the po si tion of methyl group and their analy sis by TLC is
dif fi cult; there fore, the de ri va ti za tion pro cess was nec es sary
for the sepa ra tion of both ac ids. De ri va ti za tion with io dine
so lu tion is sim ple, fast and can be used di rectly on the chro -
ma tographic plates. This tech nique was suc ces sively used in 
analy sis of plant ex tract [10].

The ad sorb ent and the elu ent com po si tion for the de ter mi -
na tion of triter pe nes in Vac cin ium myr til lus were op ti mized
ex peri men tally. The ob tained spots were dense, com pact
and well sepa rated from the other com pounds (Fig. 1, 2). 

The iden ti fi ca tion of triterpenic ac ids was done based on 
hRf val ues. The pu rity of the peaks in the sam ple was as cer -
tained by com pari son of ab sorp tion spec tra with those
ob tained from the stan dards. 

A cali bra tion plot was es tab lished by analy sis of stan dard
so lu tion at five dif fer ent con cen tra tions in the ranges
115-2875 ng/spot for oleanolic acid and 45-450 ng/spot for
ur so lic acid. The mean peak ar eas from ten dif fer ent plates
were taken for the con struc tion of cali bra tion curve. The
data were ana lyzed by lin ear re gres sion least square model
and showed a good lin ear re la tion ship over the tested range

(r = 0.9973 for oleanolic acid and r = 0.9984 for ur so lic
acid). The lin ear re gres sion equa tions for oleanolic and ur so lic
ac ids were y = 0.24x – 8.66 and y =1.25x – 9.03, re spec -
tively. An ex am ple of cali bration curve is pre sented on Fig. 3.
Limit of de tec tion and limit of quan ti fi ca tion were cal cu -
lated by the use of the equa tions: LOD =3xN/b and
LOQ=10x N/b, where N is the stan dard de via tion of the peak 
ar eas taken as a meas ure of noise, and b is the slope of the
cali bra tion curve. The lim its of de tec tion were 31 ng/spot for 
oleanolic acid and 13 ng/spot for ur so lic acid. The lim its of
quan ti fi ca tion were 103 ng/spot and 43 ng/spot, re spec -
tively. 

The ob tained re sults of quan ti ta tive analy sis of the ex -
tracts are pre sented in Ta ble 1.

Table 1. The results of quantification of triterpenic acids in Vaccinium
myrtillus (mg/g of dry plant material)

Sample of extract Oleanolic acid Ursolic acid
Vaccinium myrtillus L.
(leaves) 1.16 mg/g 0.283 mg/g

Vaccinium myrtillus L.
(fruits) 0.18 mg/g 0.331 mg/g

Vol. 25, 2, 146–148 147

Determination of oleanolic and ursolic acid in bilberries (Vaccinium myrtillus L.)

Fig. 1. Densitogram of Vaccinium myrtillus extract (leaves) obtained
after derivatization with 10% H2SO4 in flurescence mode at = 400 nm

Fig. 2. Densitogram of Vaccinium myrtillus extract (fruit) obtained
after derivatization with 10% H2SO4 in flurescence mode at  = 400 nm

Fig. 3. The calibration curve for determination of oleanolic acid



CONCLUSION
HPTLC com bined with den si tome try is a rapid and cost-

 effec tive tool for analy sis of plant ex tracts. This  method was 
suc cess fully ap plied to iden ti fi ca tion and quan ti fi ca tion of
oleanolic and ur so lic acid in fruits and leaves of Vac cin ium
myr til lus.  Both triter pe nes can in flu ence the bio logi cal ac -
tiv ity of bil ber ries.
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