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CONSTITUENTS OF HIGHER FUNGI. PART WI.* 
IDENTIFICATION OF LACTARIUS SPECIES BY HPLC USING 

SESOUITERPENE MONOHYDROXYLACTONE CONTENTS AS 
CHARACTERISTIC CHEMOTAXONOMIC FEATURES. 

W. M. Daniewski ,a  W. K r o s z c z y h k i Y a  A. Wawrzu'na 
and A. Rymkiewicz.b 

a h s t i t U t e  o f  Organ ic  Chemis t ry ,  P o l i s h  Academy o f  
S c i e n c e s  , 00-961 Warsaw, Poland. 

b I n s t i t u t e  o f  Biology and Pharmacy, Schoo l  o f  Med ic ine ,  
51601 Wroclaw, Poland. 

ABSTRACT 

It h a s  been shown t h a t  t h e  s e s q u i t e r p e n e  monohydroxylactone 
c o n t e n t s  of s e v e r a l  s p e c i e s  o f  mushrooms of t h e  L a c t a r i u s  f a m i l y  
a r e  c h a r a c t e r i s t i c  chemotaxonomic f e a t u r e s  of t h e  s p e c i e s .  The 
p r o f i l e  of s u c h  compounds can  e a s i l y  be  d e t e r m i n e d  by HPLC and t h e  
r e s u l t i n g  chromatograms can s e r v e  f o r  p u r p o s e s  o f  i d e n t i f i c a t i o n  
of  t h e  s p e c i e s .  

INTRODUCTION 

I n  o u r  p r e v i o u s  i n v e s t i g a t i o n s  on  mushrooms (1-3) o f  t h e  

L a c t a r i u s  f a m i l y ,  w e  i s o l a t e d  a n d  i d e n t i f i e d  s e v e r a l  monohydroxy- 

l a c t o n e s  w i t h  l a c t a r a n e  and s e c o l a c t a r a n e  s k e l e t o n s .  During o u r  

i n v e s t i g a t i o n s  ( l ) ,  i t  was found  t h a t  t h e  monohydroxylactone c o n t e n t  

in e a c h  s p e c i e s  w a s  a C h a r a c t e r i s t i c  chemotaxonomic f e a t u r e .  ?he 

c o n t e n t s  c o u l d  be de t e rmined  by HPLC u s i n g  a s i m p l e  p r o c e d u r e  and 

t h e  chromatograms c o u l d  s e r v e  f o r  i d e n t i f i c a t i o n  of t h e s e  s p e c i e s .  

* P a r t  XV, Daniewski ,  W. M. e t  al, T e t r a h e d r o n ,  in p r e s s  
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2916 DANIEWSKI ET AL. 

I d e n t i f i c a t i o n  o f  mushrooms i s  sometimes v e r y  d i f f i c u l t .  In 

1972, P r o f e s s o r  A. Nespiak i n  Poland sugges t ed  t o  us  t h e  u s e  of 

s t a n d a r d i s e d  TLC chromatograms of  mushroom e x t r a c t s  f o r  t h e i r  

i d e n t i f i c a t i o n .  The TLC method is n o t  a c c u r a t e  as compared w i t h  

HPLC. In ou r  p rev ious  pape r  (1 )  w e  pub l i shed  HPLC chromatoprams 

o f  t h e  monohydroxylactone c o n t e n t s  of  t h e  f o l l o w i n g  mushrooms: 

L a c t a r i u s  n e c a t o r ,  L. q u i e t u s ,  L. h e l v u s ,  L. t o rminosus ,  L. g ly -  

ciosmus and L. s u b d u l c i s .  Now we wish t o  r e p o r t  t h e  chromatograms 

o f  t h e  fo l lowing  mushrooms: L. n e c a t o r  ( s t a n d a r d ) ,  L. t u r p i s ,  L. 

c o n t r o v e r s u s ,  L. v e l l e r e u s ,  L. pergamenus,  L. v i e t u s  L. s p i n o s u l u s  

a n d  L. blennius .  

EXPERIMENTAL 

Mat e r  i a 1s 

A l l  t h e  mushrooms were c o l l e c t e d  i n  Poland. S o l v e n t s  were 

p u r i f i e d  by s t a n d a r d  p rocedures  which i n c l u d e d  d i s t i l l a t i o n  j u s t  

b e f o r e  use. 

Apparatus 

HPLC chromatograms were o b t a i n e d  w i t h  a home assembled i s o c r a -  

t i c  l i q u i d  chromatograph, which i n c l u d e d  Waters 6000 SDS, U6K uni- 

v e r s a l  i n j e c t o r ,  Varian R I  d e t e c t o r ,  and  Chemipan IC-01 i n t e g r a t o r .  

The column had 4 mm i .d. ,  300 mm l e n g t h  and w a s  packed w i t h  1% Si60  

L i c h r o s o r b  us ing  a h igh  p r e s s u r e  s l u r r y  t echn ique  (9000 t h e o r e t i c a l  

p l a t e s )  . 
P r e p a r a t i o n  of  E x t r a c t s  

F r e s h  mushrooms (30 - 50 g) were ground w i t h  e t h a n o l  (200 ml) 

and s t o r e d  f o r  24 hours  a t  ambient temperature .  The s l u r r i e s  of  
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mushrooms were f i l t e r e d  through a s i n t e r e d  g l a s s  funnel  covered 

w i t h  a 1 cm l a y e r  of c e l l i t e  f i l t e r  a id .  The e t h a n o l  e x t r a c t s  

were evapora ted  t o  dryness  and d i s s o l v e d  i n  a 1:l w a t e r / e t h e r  mix- 

t u r e  (100 m l ) .  

ml) and t h e  e x t r a c t s  were combined and t h e  e t h e r  evaporated.  'Ihe 

r e s i d u e  was p r e p u r i f i e d  by p a s s i n g  through s h o r t  columns f i l l e d  

w i t h  alumina ( n e u t r a l )  in a s o l u t e / a d s o r b e n t  r a t i o  1:15. The 

columns were e l u t e d  wi th  a benzene/ethanol  (7:3) mixture u n t i l  

l a c t a r o r u f i n  A (TLC, green s p o t ,  H 2 S O 4 )  appeared i n  t h e  e l u a t e .  

The evaporated e l u a t e s  were rechromatographed on TLC p l a t e s  

(Merck, benzene/acetone 8:2). ' h e  zones of s p o t s  c o n t a i n i n g  mono- 

hydroxylactones ( R f ,  0.3 - 0.4) were s e p a r a t e d ,  e x t r a c t e d  w i t h  

e t h y l  a c e t a t e ,  t h e  s o l v e n t  evaporated and t h e  r e s i d u e  weighed. 

A n a l y t i c a l  Procedure 

The water  l a y e r  w a s  e x t r a c t e d  w i t h  e t h e r  (3  x 75 

Before  t h e  a n a l y s i s ,  t h e  column was condi t ioned  by p a s s i n g  

through 20 volumes of  s o l v e n t  ( h e x a n e / e t h y l a c e t a t e  85:15). ?he 

flow r a t e  was 1 m l / m i n .  

mg) through t h e  Waters U 6 K  i n j e c t o r .  

sis was 90 min. Since t h e  L a c t a r i u s  n e c a t o r  is a very  common 

mushroom i n  Poland, i t s  e x t r a c t  was found t o  be very u s e f u l  f o r  

s t a n d a r d i s a t i o n  of t h e s e  chromatograms. ?3e r e t e n t i o n  volume of 

each l a c t o n e  was checked a g a i n s t  t h e  volumes obtained by i n j e c t i o n  

P u r i f i e d  samples were i n j e c t e d  (s. 0.5 

The d u r a t i o n  of e v e r y  analy-  

of  t h e  mixture  from L a c t a r i u s  n e c a t o r  t o  which b lennin  A had been 

added ( 4 ) .  

c l e a r e d  up by c o l l e c t i n g  samples of t h e  l a c t o n e  and measuring i t s  

Any doubts  about  t h e  i d e n t i t y  of a peak could  be 

mass spectrum. 
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T A B L E  1 

DANIEWSKI ET AL. 

PIOk NO 

L.n icator  

L.controverrua time 

L . lurp is  

L.blrnnius lime 

L.rpinoruius 1 1 
L.vi*tus time 

RESULTS AND DISCUSSION 

I n  f i g u r e  1 w e  can see t h e  chromatograms of t h e  monohydroxy- 

l a c t o n e  c o n t e n t s  o f  v a r i o u s  s p e c i e s .  The chromatogram of  L neca- 

t o r  has  a l r e a d y  been p r e s e n t e d  and s e r v e s  as a s t a n d a r d  (1). 

T a b l e  1 summarizes t h e  d a t a  o b t a i n e d  from t h e  chromatograms. It 

was necessa ry  t o  u s e  a h iph  c a p a c i t y  f a c t o r  ( k ’ )  in o r d e r  t o  

a c h i e v e  s e p a r a t i o n .  

t o n e  c o n t e n t s  i n  t h e  mushrooms i n v e s t i g a t e d  are c h a r a c t e r i s t i c  

f e a t u r e s  of eve ry  s p e c i e s .  

s p i n o s u l u s  and L. v i e t u s  c o n t a i n e d  new compounds i n  a d d i t i o n  t o  

t h e  known monohydroxylactones. 

l a r g e r  q u a n t i t i e s  and t h e i r  s t r u c t u r e s  w i l l  be i n v e s t i g a t e d .  

It was found a g a i n  t h a t  the rnonohydroxylac- 

E x t r a c t s  of  L a c t a r i u s  pergamenus,  L. 

The compounds w i l l  be  i s o l a t e d  i n  
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Figure 1. Chromatograms of the Monohydroxy-Lactone Contents 
of Various Species. 
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2920 DANIEWSKI ET AL. 

L a c t a r i u s  c o n t r o v e r s u s  c o n t a i n e d  on ly  three monohydroxylactones.  

Cornpound 2, t h e  decon juga ted  a n h y d r o l a c t a r o r u f i n  A,  was p r e s e n t  i n  

e v e r y  s p e c i e s ;  t h u s  i t  must be a v e r y  i m p o r t a n t  i n t e r m e d i a t e  in 

t h e  b i o g e n e s i s  of  t h e s e  compounds. There a r e  70 s p e c i e s  o f  

L a c t a r i u s  mushrooms i n  Poland and e v e r y  one o f  them a c c o r d i n g  t o  

t h e i r  supp ly  w i l l  be i n v e s t i g a t e d .  

Monohydroxylactones p l a y  a n  i m p o r t a n t  r o l e  in t h e  l i f e  of 

t h e s e  s p e c i e s  as t h e y  have been found t o  be s t r o n g  i n s e c t  

d e t e r r e n t s . ( 5 )  

ACKNOWLEDGEMENTS 

We a r e  g r a t e f u l  t o  P ro f .  P a o l a  Vi t a -F inz i  of t h e  U n i v e r s i t y  of 

P a v i a ,  I t a l y  f o r  p r o v i d i n g  US w i t h  a sample of  b l e n n i n  A ,  M r .  W. 

Ignacak f o r  t e c h n i c a l  a s s i s t a n c e ,  and The P o l i s h  Academy of 

Sc iences  f o r  f i n a n c i a l  s u p p o r t  unde r  g r a n t  MR.1. 12. 1.5.3.2. 

1. 

2. 

3. 

4 .  

5. 

REFERENCES 

h n i e w s k i ,  W. M., Koc’or, M., Januszewski ,  T., and Rymkiewicz, 
A., P o l i s h  J. Chem., 5, 807 (1981) .  

Daniewski,  W. M., KocGr, M., and -61, J. , Bull.  Acad. Polon. 
S c i . ,  ser chim., 2, 637 (1975).  

h n i e w s k i ,  W. M., KocGr, M. , and K r ’ o l ,  J. , Roczniki  Chem., 50, 
2095 (1976).  Ib id . ,  2, 1395 (1977).  

V i d a r i ,  G. , De B e r n a r d i ,  M I ,  V i t a - F i n z i ,  P., and F ronza ,  G. , 
Phytochemistry,  Is, 1953 (1976).  

Nawrot, J., Bloszyk, E., Grabarczyk,  H., D r o i d i ,  B., 
Daniewski,  W. M., and Holub, M., P r ace  Naukowe I n s t y t u t u  
Ochrony Ro’slin, Pozna6, Poland,  i n  p r e s s .  

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
6
:
5
2
 
2
4
 
J
a
n
u
a
r
y
 
2
0
1
1


