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ABSTRACT 

Phenolic acids 8nd coua8rins i n  the leevee 8nd 

cann8bina L.0 Aon8rboneneie Pourr., end A.brou88onetii- 
f O l i 8  I l j i n  were invest igated by aeme o f  high- 
perforr8nce l i q u i d  chroaatography w i t h  rovereed-phase 
syst.8~ and paper chromatography. I n  811 the 
inveat ig8ted me te r i r l s  only scopolotim we8 found. The 
mame phenolic acids wera i d e n t i f i e d  i n  a l l  the 
8ateri81so The content8 o f  phenolio 8cide 1188 higher i n  
the f lowers than i n  the lorvee o f  the investigated 

flowers O f  A.of f ic ina l i8  L o ,  A.erceniscs Ten. 0 A. 

ep.Ci.8 

408 1 

Copyrjght 8 1991 by Marcel Dekkn. Inc. 
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4082 GUDEJ AND BIEGANOWSKA 

INTRODUCTION 

The genus Althaea cocprieer 8everel speci,oe 

growing i n  Europe (1,2). I n  Poland the only known and 

grown medicinal p lant j.8 the mar8h-aallow, Althaee 

o f f i c i n e l i e  L.(3). Tho 1eave8, flowers and roots  o f  the 

marsh-mallow ere u8md a8 antiinflammatory and auci- 

laginoue druge, I n  the UBSR othor Althaee epecies a r e  

considered equally valuable med icd l y  4 . A hnown 

chemical component of A.of f ic ine l is  L. end A.8rmeniaca 

Ten. is mucilage ( 5 - 8 ) ,  whi l8 t h e  dote concerning the  

presence of phenolic acids and coumerins i n  the leaves 

o f  A.of f ic ine l i8  L. ere ocarce 9.10 For 8everal 

yerro inveet ig8t ions of polyphenolic compounds i n  A. 

o f f i c l n a l i e  L. h8vo been ce r r i ed  out i n  the Department 

o f  Pharmacognosy, Medical Academy, U d f .  Flevonoid 

compounde hove been i so la ted  end phenolic acids and 

counarins have been i d e n t i f i e d  chroc8tographical ly( l l - l3) .  

I n  the  recent years high-performance l i q u i d  chro- 

matography ha8 been ueod f o r  the inveat iget ion o f  

phenolic acids and couaarins (14-20). 

I n  the presont roport the i nves t i ga t i on  o f  phenolic 

acid. end coumarins i n  the leaves and flowers o f  A, 

o f f i c i n r l i s  Lo, A.armeniaca Ten., A.cennabina La, A. 

nerbononsie Pourr , and A.brou8sonetiifolia I l j i n  by 

means of high-perforaence l i q u i d  chroaatography 8nd 

two-diaonsion81 poperchroa8tography h88 be8n deeoribed. 
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€XPERIMENTAL 

1. Plant  mater ia ls  

P lanswore  c u l t i v a t e d  i n  t h e  Garden o f  Medical 

P lan ts  i n  t b d f ,  pibland, from seeds provided by var ious 

botanic  gardens: Althaea o f f i c i n a l i s  Lo - S t u t t g a r t ,  

A.arrneniaca Tab. - Zagreb, A-cannabina L. - Frank fur t ,  

Vienna, A.narbonensis Pourr. end A.broussonet i i fo l ia  

I l J i n  - Vacratot. The leavesewere co l l ec ted  before 

blossoming (begin ing o f  July, 1988 )and f lowers in the  

end o f  3 u l y  1988. Vouchers epecimens are  deposited i n  

the  Herbarium o f  the  Department o f  Pharmacognosy, 

Medical Aoademy of t b d t ,  Poland. 

2. Ex t rac t  i o n  

The d r i e d  ma te r ie l  (209) was thoroughly ex t rac ted  

w i t h  chloroform i n  Soxhlot apparatus. The chloroform 

ax t rac t - .  was, a f t e r  d i s r i l l i n g  o f f  t he  solvent, etched 

w i t h  100 s l  o f  b o i l i n g  wat-er and l e f t  i n  room tempera- 

t u r e  f o r  24 houre. A f t e r  f i l t e r i n g  o f f  the  ba les t  sub- 

stances the  aqueous ex t rac t  was again ex t rac ted  w i t h  

chloroform ( 5  x 100 ml). A f t e r  d i s t i l l i n g  o f f  the  

chloroform the  remains were d isso lved i n  5 m l  o f  

methanol - couaarin f r a c t i o n  Q E C I e  The m a t e r i a l  a f t e r  

chloroform e x t r a c t i o n  wag again ex t rac ted  w i t h  b o i l i n g  

methanol ( 5  x 200 ml). From mothanol ex t rac ts  methanol 

was completoly d i s t i l l e d  o f f  (vacuum evaporatw) .  and 

the  remains were etched w i t h  100 m l  o f  b o i l i n g  wetor 
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4084 GUDEJ AND BIEGANOWSKA 

and l e f t  a t  room temperature f o r  24 hours. A f t e r  the  

eeparation of  ba leat  substancos, the aqueous s o l u t i o n  

wee ext racted w i t h  e t h y l  o thor  (5 x 100 n l ) .  Tho 

ether ex t rac ts  were condensed p a r t i a l l y  evaporated t o  

the volume o f  50 m l  and ext racted w i t h  5% NaHCOf so lu t -  

i o n  ( 5  x 20 ml). The bicarbonate ex t rac ts  were 

a c i d i f i e d  w i t h  10. HC1 t o  pH about 3 and again 

ext racted w i t h  e t h y l  e ther  ( 5  x 5 m l ) .  The p u r i f i e d  

ether ext racts ,  a f t e r  evaporation of  the  so lvent ,  were 

d isso lved i n  10 m l  o f  methanol - phenol ic  ac ids f r a c t -  

i o n  (E,,). The ex t rac ts  so prepared were d i r e c t l y  

inves t iga ted  by means o f  paper chrooetography and HPLC. 

3. Chromatonrephv 

For chromatography the  reagents (E-Merck) w i t h  the  

degree o f  p u r i t y  f o r  chromatographic ana lys is  were 

used. The ana lys is  of p lan t  ex t rac ts  by meane o f  i s o -  

c r e t i c  HPLC was performed w i t h  the use o f  a 302 l i q u i d  

chromatograph (produced by the I n s t i t u t e  of Physica l  

Cheinibtry, Po l i sh  Academy o f  Sciences, Wareaw), equipped 

w i t h  e 200 a 1  syr inge pump, 5 / u l  sample i n j e c t o r  valve, 

and an UV 254 nm detector. The separation wae c a r r i e d  

out on a r t r i n l e e s  steel column (250 x 4 mejpacked w i t h  

1 0 ~ m  LiChrosorb RP-18. Coumarins [Ec) worm separated 

by means o f  n o b i l e  phase coaposed o f  30% aqueous 

methanol w i t h  a d d i t i o n  o f  2.5% a c e t i c  acid. Phenolic 

acids (Ea)  were separated by meane o f  mobile phaee 
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composed of methanol - 80% formic ac id  - w a t e r  20:3: 

77 . Mobile phase f low ra te  was 1.2 m l  man". The 

separations were carr ied out a t  room temperature. 

Two-dimensional paper chromatography was ca r r i ed  

out on Whatmen 1 (33 x 33 cm j paper. I n  dimension f 

mobile phase composed o f  benzene - ace t i c  ac id  - water 

( 6 : 7 t 3 )  was used, whi le i n  dimension I1 - sodium 

forrnate - 80% formic ecid - water (10:1:200). Spots on 

chromatograms were l oca l i zed  i n  UV l i g h t  before and 

a f t e r  ammonia vepours appl icat ion,  and i n  dayl ight  

a f t e r  spr ink l ing w i th  1% FeC13, 0.5% diazo-sulphanil ic 

ac id  i n  10% Na2C03 o r  w i t h  0.3:; diazo-p-ni t roani l ine- 

RESULTS AND DISCUSSfON 

Phenolic acid8 and coumarins i n  the leavee and 

flowers o f  f i v e  8peChS o f  the genua Althaeat A. 

o f f i c i n a l i s  L., A.srceniaca Ten., A.cannabina L., 

A.narbonensi8 Pourr., and A.broussuneti i fol ie I l j i n ,  

have been inveet fgr ted by mean8 o f  paper chroaatogra- 

phy and HPLC. 

R f  values o f  the  components i d e n t i f i e d  by mane 

o f  two-dimeneionel paper chromatography are given i n  

Table 1. The eeparetion o f  coumerin f r a c t i o n  { E c J  w i t h  

HPLC is preaented on chromatogreme - Figures 1 and 2, 

and phenolic acid8 (E,) on Figures 3 end 4. 
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4090 GUDEJ AND BIEGANOWSKA 

Figure 4 

Chromatograms ( HPLC 

( Ea) from the flowere ( a )  Althaea o f f i c i n a l i s ,  (b )  A. 
armeniaca, [c) A.cannebina, ( d )  A.narbonansie, (e l  A. 
broueeonet i i fol ia .  For t h e  i d e n t i f i c a t i o n  of  thb 
aolutee bee Tabla 1. 

p f  the  phenolic aoide f t a c t i o n  
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I n  a l l  the invest igated mater ia ls only scopolet in 

was found i n  coumarin f ract ion,  whi le esculet in,  

eeculin, 4-nathylesculetin, he rn ia r i n  and umbel l i feron 

were absent. I n  a l l  the invest igated mater ia ls the 

fo l lowing phenolic acids were i d e n t i f i e d :  protocatechuic, 

p-hydroxyphenylacetic, p-hydroxybenzoic. v a n i l l i c ,  

syr ingic,  s a l i c y l i c ,  caf fe ic ,  p-coumaric, f e r u l i c  and 

sinapic . 
The presence o f  s a l i c y l i c  ac id  could not be shown 

by means o f  HPLC (weak detection a t  254 nm). Syr ingic . 
and c a f f e i c  acids could not be separated, ei ther.  

Oeepite q u a l i t a t i v e  invest igat ions i t  can be seen 

(by t h e  dimensions o f  spots and the height o f  peaks) 

the: the contents o f  phenolic acids i n  the f lowers o f  

the invest igeted p lants  is  much higher than i n  the 

leaves . 
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