
15.8. 1973 Specialia 939 

Flavonoids of Arctostaphylos uva-ursi (Ericaceae) 

The  genus  Arctostaphylos (Ericaceae)  con t a in s  25 
species, t h e  m a j o r i t y  of wh ich  are  r e s t r i c t ed  in d i s t r i b u t i o n  
to W e s t e r n  N o r t h  Amer ica .  Arctostaphylos uva-ursi (L.) 
Spreng,  (bearber ry)  is wide ly  d i s t r i b u t e d  in N o r t h  
America ,  especia l ly  Canada ,  a n d  ha s  been  shown  to  be  of 
two cyto logica l ly  a n d  morpho log ica l ly  d i s t ingu i shab le  
var ie t ies  (var. adenotricha Fern .  and  Macbr .  2 n = 26 and  
va t .  coactilis Fern.  a n d  Macbr .  2 n = 52). 1, 2 d .  uva-ursi 
oar.  adenotricha would  a p p e a r  to  be  r e s t r i c t ed  in i ts  
d i s t r i b u t i o n  to N o r t h  America ,  whereas  va t .  coactilis is 
also found  in E u r o p e  a n d  As ia l -a .  

R e c e n t  s tud ies  h a v e  d e m o n s t r a t e d  t h a t  a t h i r d  v a r i e t y  
of A.  uva-ursi is r e s t r i c t ed  in i ts  d i s t r i b u t i o n  to e l eva ted  
regions of t h e  C a n a d i a n  Rockies  a n d  Alaska  2. This  
v a r i e t y  has  t he  same  c h r o m o s o m e  n u m b e r  as var .  
coactilis b u t  is morpho log ica l ly  d is t inc t ,  a n d  is referred to  
in th i s  p a p e r  as ' s t i p i t a t e ' .  

As p a r t  of a c o n t i n u i n g  s t u d y  of th i s  species complex,  
50 samples  of b o t h  oars.  adenotricha and  coactilis, as well  
as 6 samples  of t he  r a r e r  ' s t i p i t a t e '  fo rm were assayed  for  
f lavonoids .  

F r e s h  leaves  of each  v a r i e t y  of Arctostaphylos uva-ursi 
were e x t r a c t e d  w i t h  80% e thanol .  Excess ive  ch lo rophy l l  
was  r e m o v e d  w i t h  mu l t ip l e  a l iquo ts  of pe t ro l -e ther .  Two- 
d i m e n s i o n a l  p a p e r  c h r o m a t o g r a p h y  of hyd ro lyzed  a n d  
n o n - h y d r o l y z e d  e x t r a c t s  showed  a t o t a l  of e leven  fla- 
vonoids .  The  m a j o r  ag lycone  p r e s en t  was que rce t i n  a n d  
t he  m i n o r  ag lycone  myr ice t in .  S t a n d a r d  m e t h o d s  were 
used to e s t ab l i sh  f l avono id  ident i t ies4 ,  5 (UV, Rf 's ,  

f luorescence,  s p e c t r o p h o t o m e t r y  and  d i rec t  compar i son  
w i th  k n o w n  s t anda rds ) .  

F ive  que rce t in  monoglycos ides  were iden t i f i ed  a f te r  
pu r i f i ca t ion  a n d  hydro lys i s  (Table) and  2 m y r i c e t i n  
monoglycos ides  as well  as 2 que rce t in  diglycosides.  I t  is 
of i n t e r e s t  to  no te  t h a t  all  t h e  f l avonoids  encoun t e r ed  are 
f lavonols  showing  a s o m e w h a t  p r i m i t i v e  b iochemica l  
profi le  ~. The  absence  of ce r t a in  I l avonoids  in  t he  s t i p i t a t e  
form (myr ice t in  3-0  a rab inos ide ,  que rce t in  3-0  a r ab ino -  
side and  que rce t in  7-0 glucoside) m a y  well  ind ica te  a 
phy logene t i c  di f ference be tween  t h e  l a t t e r  and  i ts  more  
c o m m o n l y  d i s t r i b u t e d  re la t ives .  

The  res t r i c ted  p h y t o g e o g r a p h i c  d i s t r i b u t i o n  of t he  
' s t i p i t a t e '  fo rm especial ly  i ts  occurrence  in  suspec ted  
glacial  refugia  of t he  R o c k y  M o u n t a i n s  and  Alaska  ~, h a s  
led t he  a u t h o r  to  suspec t  t h a t  b iochemica l  markers ,  such  
as f lavonoids ,  m i g h t  be of va lue  in e s t ab l i sh ing  p l a n t  
refugia l  boundar ies .  Such  s tudies  are a t  p r e s e n t  u n d e r  
way.  

Rdsumd. Darts t ro is  var i6 t6s  d'Arclostaphylos uva-ursi, 
j ' a i  t r o u v 6  les f l avano ides  s u i v a n t s :  a rabinos ide-3 ,  
glucoside-3, galactoside-3,  diglucoside-3,  ru t inoside-3,  
rhamnos ide-3 ,  g lucos ide-7-querce t ine  a n d  arabinos ide-3 ,  
g lucos ide-3-myr ice t ine .  J ' a i  d4du i t  une  corr61ation en t re  
la d i s t r i b u t i o n  l imi t6e  de ce r ta ins  d ' e n t r e  ces I lavonoides  
e t  les localit6s, en  Am6r ique  du  Nord  qui  on t  4chapp6 a 
la g lacia t ion.  
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Distribution of flavonoids ill Arctostaphylos uva-ursi 

Varieties 

adenotricha coactilis stipitate 

Myricetin + + + 
M 3-0 arabinoside + + -- 
M 3-0 glucoside + + + 
Quercetin + + + 
Q 3-0 galactoside + + + 
Q 3-0 glucoside + + + 
Q 3-0 rhamnoside + + + 
Q 3-0 arabinoside + + -- 
Q 3-0 diglucoside + + + 
Q 3-0 rhamnoglucoside + -c + 
Q 7-0 glueoside + + -- 
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The Role of Glycine in the Biosynthesis of Steroids1 

W e  h a v e  p rev ious ly  r epo r t ed  I t h a t  [2-14C~ glycine,  
[3-1~C] serine, [S-methyl-14C] me th ion ine ,  [14CJ f o r m a t e  
and  o t h e r  p rogen i to r s  of ' one -ca rbon  un i t s '  can  ac t  as effi- 
c i en t  s u b s t r a t e s  for  t h e  fungus  Cochiobolus miyabeanus to  
p roduce  r ad ioac t ive  oph iobo l in  B - a s e s t e r t e rpene  wh ich  
can  be  der ived  f rom meva lon ic  acid. In t e re s t ing ly ,  [1-14C] 
glycine led to poor  i nco rpo ra t i on  of r a d i o a c t i v i t y  ind ica t -  
ing t h a t  d e a m i n a t i o n  of g lycine  to acet ic  acid d id  no t  occur  
to  a n y  apprec iab le  ex ten t .  W e  be l ieve  t h a t  [3-14C~ p y r u v i c  
acid or e q u i v a l e n t  is a n  i n t e r m e d i a t e  in  t he  b i o s y n t h e t i c  
pathway I. 

VVe report in the Table our observations on the bio- 
synthesis of isoprenoids by Saccharomyces cerevisiae ~ in 
presence of labeled amino acids. Since the side chain of 

ergosterol  carr ies  an  ' e x t r a '  m e t h y l  g roup  k n o w n  to  be  
der ived  f rom one c a r b o n  donors  such  as me th ion ine ,  i t  is 
essent ia l  to  d i scoun t  t h e  r a d i o a c t i v i t y  car r ied  b y  th i s  
m e t h y l  g roup  in e v a l u a t i n g  t he  i n c o r p o r a t i o n  of rad ioac-  
t i v i t y .  Ergos te ro l  f rom yeas t  pur i f ied  b y  p r e p a r a t i v e  TLC 
was sub jec t ed  to  slow ox ida t i on  w i t h  c o n c e n t r a t e d  n i t r ic  
acid;  an  a r o m a t i c  a c i d - l - m e t h y l - 2 , 3 , 5 , 6 - t e t r a c a r b o x y -  
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