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Examination of the Chemical Composit ion of Propolis  I. Isolation and Identification of the 3,4-  
Dihydroxycinnamic Acid (Caffeic Acid) from Propolis  

The  chemica l  compos i t i on  of t h e  bee ' s  p roduc t ,  pro-  
polls, h a s  been  e x a m i n e d  v e r y  l i t t l e  up  to  now. A m o n g  
t he  t ypes  of chemica l  subs t ances  found  in  propol is  are  
waxes,  resins,  ba l sams ,  a r o m a t i c  and  e the rea l  oils, pol len 
a n d  o t h e r  organic  m a t t e r .  T he  p r o p o r t i o n  of these  types  of 
s u b s t a n c e s  var ies  a n d  is d e p e n d e n t  on  t he  place  a n d  t i m e  
of col lec t ing propolis .  Genera l ly  i t  is s t a t e d  t h a t  propol is  
con ta ins  a b o u t  30% wax,  55% resins  a n d  ba l sams ,  10% 
e the rea l  oils a n d  a p p r o x i m a t e l y  5% pollen.  

Severa l  a u t h o r s  h a v e  so far  worked  on  p r o v i n g  t he  pre-  
sence of t h e  a b o v e - n a m e d  s u b s t a n c e  in propolis .  IK/3STEN- 
MACHER 1 p r o v e d  t h e  presence  of c i n n a m i c  acid a n d  
c i n n a m y l  alcohol.  JAI:BERT ~ iden t i f i ed  a n d  i so la ted  
ch rys in  (5, 7 -d ihydroxyf l avone)  wh ich  lends  i t s  t yp i ca l  
colour  to  propol i s  a n d  wax.  I n  1911 DIETRICI~ a ident i f ied  
van i l l ine  a n d  VILLANUEVA et  al. 4 iden t i f i ed  a n d  i so la ted  
ga l ang ine  (3, 5, 7 - t r ihydroxyf l avone )  in  propolis .  

Because  t he  n u m b e r  of chemica l  subs t ances  so far  
e s t ab l i shed  c a n n o t  be  he ld  respons ib le  for  t he  r ich  spec- 
t r u m  of effects  of propol i s  5, ou r  a i m  has  been  to isola te  a n d  
i den t i fy  f u r t h e r  chemica l  subs t ances  in th i s  bee ' s  p roduc t .  

Experiment. I so l a t ion :  0.5 kg  of f ine ly  c rushed  propol i s  
was  e x t r a c t e d  a t  l a b o r a t o r y  t e m p e r a t u r e ,  h a v i n g  been  
m i x e d  c o n s t a n t l y  for 10 days  w i t h  1000 ml  of dis t i l led 
water .  The  e x t r a c t i o n  comple ted ,  t he  so lu t ion  was 
s epa ra t ed  f rom the  und i s so lved  p a r t  of propol is  b y  f i l t ra -  
t ion.  A pel lucid  r e d d i s h - b r o w n  so lu t ion  of agreeable  aro- 
m a t i c  sma l l  was ob ta ined .  I t s  p H  was acid, b e t w e e n  4.5 
a n d  5. 

100 ml  of th i s  aqueous  e x t r a c t  was  e x t r a c t e d  w i t h  
100 ml  of e ther .  The  e the r  was  e v a p o r a t e d  and  a b rownish -  
yel low s u b s t a n c e  was o b t a i n e d  h a v i n g  a f a in t  a r o m a t i c  
smell.  I t s  m e l t i n g  p o i n t  was  185-190 ~ Af te r  rec rys ta t -  
l i za t ion  f rom h o t  water ,  t h e  m e l t i n g  p o i n t  rose to  195 ~ 
a n d  t he  s u b s t a n c e  decomposed  a t  t he  same  t ime.  Pureness  
a n d  homogeneousnes s  of t h e  s e p a r a t e d  c rys ta l s  were con- 
t ro l l ed  b y  t h i n - l a y e r  c h r o m a t o g r a p h y .  On t he  base  of 
pe rcen t ages  of c a r b o n  and  h y d r o g e n  t he  s u m m a r y  fo rmula  
was found  to  be  C9HsO 4. 

Identification. The  aqueous  or alcoholic  so lu t ion  of t he  
i so la ted  s u b s t a n c e  gave  these  cha rac t e r i s t i c  chemica l  re- 
ac t ions :  i t  r eac ted  acidly,  d iscoloured a so lu t ion  of 
KMnO4 a n d  a so lu t ion  of Br. 2, r educed  t he  a m m o n i a  solu- 
t ion  of AgNO3, b u t  d id  n o t  reduce  Feh l ing ' s  solut ion.  
W i t h  a so lu t ion  of a lkal ies  i t  gave  an  in t ense ly  yel low 
colour, w i t h  FeC13 a green  colour  wh ich  in lXTa2CO ~ 
m e d i m n  t u r n e d  in to  a v io le t -b lue  shade :  on  hea t ing ,  CO 2 
was g iven  off, and  w i t h  d r y  dis t i l la t ion,  p y r o c a t e c h i n e  
(mp 105 ~ was  ob ta ined .  B y  m e a n s  of p a p e r  c h r o m a t o -  
g r a p h y  (W'ba rman  No. 1) t h e  fol lowing R f  • 100 va lues  
were o b t a i n e d :  for t h e  s y s t e m  e t h y l - m e t h y l  k e t o n  : ace- 
t o n e :  formic  acid a n d  w a t e r  (REIO6), R f  80; for t he  
s y s t e m  b e n z e n e : f o r m i c  acid, R I  00; for t he  s y s t e m  2% 
and  10% CHsCOOH (CI-IALLICET), l~f 29 a n d  37, a n d  for 
t he  s y s t e m  20% KC1 in w a t e r  (HAISS), Rf  30. The  iden t i -  
f i ca t ion  of t he  p a t c h  was accompl i shed  w i t h  t h e  help  of 
b r i g h t  b lue  f luorescence in UV- l igh t  a t  254 and  350 nm,  
a n d  w i t h  de t ec t i ng  agen t s  m e n t i o n e d  in t h e  i nd iv idua l  
pub l ica t ions .  

Accord ing  to these  r eac t ions  and  e x p e r i m e n t a l  factors,  
we deduced  t he  p resence  of 3, 4 - d i h y d r o x y c i n n a m i c  acid I 
(caffeic acid) w i t h  m p  195 ~ 9. 

O H - ~  
O H / ~ _ ~  - C t t = C H - C O O H  

I 

The  cor rec tness  of th i s  conc lus ion  was p r o v e d  b y  p a p e r  
c h r o m a t o g r a p h y ,  us ing  as s t a n d a r d  3, 4 - d i h y d r o x y c i n n a -  
mic  acid m p  195~ t h e  same  R i -va lues  for b o t h  sub-  
s tances ,  a n d  m e a s u r i n g  t he  U V - s p e c t r u m  of t h e  aqueous  
so lu t ion  of t he  s t a n d a r d  and  t he  i so la ted  acid on  t he  UV-  
a p p a r a t u s  U n i c a m  (1 cm k y v e t a  in  t h e  185-370 cm -~ 
sphere) .  

Discussion. 3, 4 - d i h y d r o x y c i n n a m i c  acid has  an t i -  
bac t e r i a l  a c t i v i t y  aga ins t  S. aureus, C. diphteriae, Proteus 
vulgaris • 191~ t u b e r c u l o s t a t i c  ac t ion  aga in s t  Myco- 
bacterium tuberculosis in  v i t ron ,~2 ;  fung i s t a t i c  a c t i v i t y  
aga in s t  Helminthosp.orium carbonum 13, a n d  g r o w t h  inhi -  
b i t i on  in Streptomyces scabies ~. 

I t  is to  be  expec ted  t h a t  i t  is t he  ac t ive  m a t t e r ,  or a t  
leas t  one of t h e  ac t ive  mate r ia l s ,  in  t h e  a c t i v i t y  of propol is  
aga ins t  S. aureus, Proteus vulgaris, Mycobacterium tuber- 
culosis and  Helminthosporium, which  ha s  been  descr ibed  
b y  LINDENFELSER 15,1s a n d  t u b e r c u l o s t a t i c  a c t i v i t y  b y  
FEUEREISL 17 a n d  PRADo-FILHO i s .  

3 , 4 - d i h y d r o x y c i n n a m i c  acid is a s u b s t a n c e  wh ich  is 
found  in m a n y  p l a n t s  (KARRER 19, H6RHAMMGR 20) f rom 
wh ich  t he  bees  collect  res in  as a source of propolis .  B y  
t he  ev idence  and  isola t ion  of th i s  acid f rom propolis ,  a 
f u r t h e r  va luab l e  a r g u m e n t  has  been  ga ined  in f a v o u r  of 
ROSCH'S t h e o r y  21 of the  or igin of propolis .  

Zusammenfassung. E r s t m a l i g e  I so l i e rung  v o n  Kaffee-  
s~ure aus  Propol is  mi t t e l s  P a p i e r c h r o m a t o g r a p h i e  u n d  
UV-Spek t roskop ie .  I den t i f i z i e rung  als 3 ,4 -Dihyd roxy -  
z imts~ure .  
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