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Alkaloids of the fl-carboline se r ies  have previously [1-4] been isolated f rom the bark of Elaeagnus 
angustifolia L. (Russian olive). 

This paper  descr ibes  a speetrophotometr ic  method we have developed for the determination of the 
amount of 1-methyl-f i -carbol ine  (harman) and 1-methy t - l ,2 ,3 ,4 - te t rahydro- f i -ca rbo l ine  (tetrahydroharman) 
in preparat ions  and in the bark  of this plant. 

Several  absorption maxima are  charac te r i s t i c  for the UV spec t rum of ha rman  (h C2HSOH 235 nm, 
max 

2 4 9 , 2 8 8 , 3 3 6 , 3 4 8  nm), and two for t e t rahydroharman (~ C2HSOH 224, 280 rim). The spect rophotometr ic  
max 

determinat ion of the content of ha rman  is most conveniently per formed at 288 nm (specific absorption coef-  
ficient 1180 ~- 1.5) and that of t e t rahydroharman  at 280 nm (specific absorption coefficient 400 • 0.8). It 
has been found that ha rman  in a concentrat ion of 0.1-1 mg per  100 ml and te t rahydroharman in concent ra-  
tions of 0.5-2.4 mg pe r  100 ml obey the B o u g u e r - L a m b e r t - B e e r  law of light absorption.  

H CH3 H CH3 

harman  tet~ahydroharman 

In o r d e r  to evaluate the accuracy  of the method, we determined the amount of the alkaloids studied in 
prepara t ions .  The mean relative e r r o r  is between ~0.82 and ~:1.05%, which shows that the method is fairly 
accura te  (Table 1). 

The alkaloids were extracted exhaustively f rom the plant raw mater ia l  with absolute ethanol. The 
contents of ha rman  and te t rahydroharman  were determined af ter  the i r  separat ion by TLC. 

The experimental  investigation showed that in the budding period the predominant alkaloid in the 
plant is t e t rahydroharman,  and then its amount gradually decreases  and it reaches  a minimum in the frui t-  
bear ing phase; for harman there is an increase  in its amount up to the end of the vegetation period (Table 2). 

E X P E R I M E N T A L  

The work was ca r r i ed  out with samples of harman having mp 234-235°C (from C6H 6) and of t e t r ahydro-  
ha rman  with mp 177-178°C (from C6H6). The sorbent for TLC was alumina (Brockmann activity grade II). 
The layer  of sorbent was deposited manually at a s tandard thickness of 0.6 ram, and chromatography was 
ca r r i ed  out in the m e t h a n o l - c h l o r o f o r m  (1 : 32) sys tem.  The optical densit ies were measured  on an SF-4A 
speet rophotometer  in quartz cells with a layer thickness of the solution of 1 em at the appropriate  wave- 
length. 
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T A B L E  1. R e s u l t s  of  a Q u a n t i t a -  
t i ve  D e t e r m i n a t i o n  of  H a r m a n a n d  
T e t r a h y d r o h a r m a n  S e p a r a t e l y  a f -  
t e r  TL C h r o m a t o g r a p h y  

Expt. 
No. 

TakenlFound Yield. Metrologic char- 
m ~ 0  ml- % aeteristics 

H a r m a n  

0,5  0.488 97,6 
0,5 10,488 97,6 

0,5 0,483 96,6 
0,5 10,482 96,4 

Tetrahydroharman 

1,0 0,962 96,2 

1,0 0,952 95,2 

1,0 0,962 96,2 
1,0 0,956 95,6 

x =  97,05 
z =  =i= 0,64 
~-- = :[: 0,32 

x 

~p= + 1,o2 
A =  ~1,05 

x =  95,8 
: = ~: 0.49 
~¥ -- + 0,245 

[p = :t: 0,78 
A =  :t=0,82 

T A B L E  2. R e s u l t s  of a D e t e r m i n a t i o n  of the  A l k a l o i d s  in the  B a r k  
of  the  R u s s i a n  Ol ive  A c c o r d i n g  to  the  V e g e t a t i o n  P h a s e s  

Sample 
of raw 
material 
No. 

Weight, 

g 

10,0 
10,0 
10,0 
10,0 

phase of development of 
the plant 

Budding, 4.28.69 
Flowering, 5.26.69 
After flowering, 6.20.69 
Fruit-bearing. 8,30.69 

Found. mg 
tettahy - 

harman dro- 
harmans 

0,252 2,125 
0,250 1,612 
0.531 0.982 
0,572 0,705 

Found, % 
i 

tetrahy- 
harman dro- 

harmans 

0,0126 [ 0,106 
0,0122 0,0812 
0,0264 0.0496 
0,0284 0,0356 

D e t e r m i n a t i o n  of  the  A l k a l o i d s  in a P o w d e r .  P o r t i o n s  (10 mg,  a c c u r a t e l y  weighed)  of  h a r m a n  and 
t e t r a h y d r o h a r m a n  w e r e  e a c h  d i s s o l v e d  in 10 ml  of a b s o l u t e  e thano l .  One m l  of  t he  t e t r a h y d r o h a r m a n  s o l u -  
t i on  and 0.5 m l  of the  b a r m a n  s o l u t i o n  w e r e  d e p o s i t e d  in a con t inuous  band  on p l a t e s  of  a d s o r b e n t  and w e r e  
e h r o m a t o g r a p h e d .  A f t e r  the  s o l v e n t  f ront  had  t r a v e l e d  16 c m  f r o m  t h e  s t a r t i n g  l ine ,  the  c h r o m a t o g r a m s  
w e r e  o b s e r v e d  in UV light  and the  zones  of  the  a l k a l o i d s  u n d e r  i n v e s t i g a t i o n  w e r e  m a r k e d .  H a r m a n  had a 
b r i g h t  b lue  f l u o r e s c e n c e  and t e t r a h y d r o h a r m a n  a d a r k  b lue  f l u o r e s c e n c e .  

The  l a y e r  of  s o r b e n t  was  c o l l e c t e d  and the  a l k a l o i d s  w e r e  e lu t ed  wi th  10 m l  of a b s o l u t e  e t h a n o l .  The  
s o l u t i o n s  w e r e  f i l t e r e d  t h r o u g h  a No. 4 g l a s s  f i l t e r  and the  o p t i c a l  d e n s i t i e s  of  the  s o l u t i o n s  w e r e  m e a s u r e d  
at  w a v e l e n g t h s  of  288 n m  (ha rman)  and 280 n m  ( t e t r a h y d r o h a r m a n ) .  As b lank  an e x t r a c t  ob t a ined  a f t e r  t he  
a b s o l u t e  e thano l  t r e a t m e n t  of an  equa l  amount  of  a l u m i n a  f r o m  the  p l a t e  was  u s e d .  

D e t e r m i n a t i o n  of  the  A l k a l o i d s  in  the  B a r k  of  the  R u s s i a n  Ol ive .  Ten  g r a m s  ( a c c u r a t e l y  weighed)  of  
t he  c o m m i n u t e d  b a r k  of the  R u s s i a n  o l ive  (at the  a p p r o p r i a t e  p h a s e  of  d e v e l o p m e n t  of  the  plant)  was  e x -  
h a u s t i v e l y  e x t r a c t e d  with  a b s o l u t e  e t h a n o l .  The  e x t r a c t  was  t r a n s f e r r e d  q u a n t i t a t i v e l y  to a 2 0 0 - m l  m e a s u r -  
ing f l a s k .  T e n  m l  of the  r e s u l t i n g  s o l u t i o n  was  d e p o s i t e d  in s e v e r a l  p o r t i o n s  on a p l a t e  of a d s o r b e n t  and 
c h r o m a t o g r a p h e d .  The  zones  of  the  a l k a l o i d s  u n d e r  c o n s i d e r a t i o n  w e r e  m a r k e d  out i n U V  l ight  and c o l l e c t e d  
in  r e c e i v e r s ,  and  the  a l k a l o i d s  w e r e  e lu t ed  with  25 m l  of e thano l ,  the  so lu t i ons  b e i n g  f i l t e r e d  t h rough  a No. 
4 g l a s s  f i l t e r  and t h e i r  o p t i c a l  d e n s i t i e s  b e i n g  m e a s u r e d  a g a i n s t  an e t h a n o l i c  e l u a t e  of  the  p u r e  a d s o r b e n t  
a s  d e s c r i b e d  a b o v e .  Each  of  f ou r  s a m p l e s  was  m e a s u r e d  fou r  t i m e s .  

The  p e r c e n t a g e  con ten t s  of h a r m a n  and t e t r a h y d r o h a r m a n  in the  r aw  m a t e r i a l  (the c a l c u l a t i o n s  b e i n g  
p e r f o r m e d  on the  a b s o l u t e l y  d r y  we igh t  of the  r a w  m a t e r i a l )  w e r e  c a l c u l a t e d  f r o m  t h e  f o r m u l a  

X = D~ss(~80) -a- b 
in l . p .  V ' El eYI3 

w h e r e  D288(280) i s  t he  o p t i c a l  d e n s i t y  of the  h a r m a n  and t e t r a h y d r o h a r m a n  s o l u t i o n s  a t  288 and 280 nm,  r e -  
s p e c t i v e l y ;  

a is  t h e  v o l u m e  of e x t r a c t ,  ml ;  

b is  t he  v o l u m e  of e thano l  u s e d  to  e lu te  the  ind iv idua l  a l k a l o i d s  f r o m  the c h r o m a t o g r a m ,  ml;  

l i s  the  t h i c k n e s s  of  the  l a y e r ,  cm;  

p is  t he  we igh t  of the  s a m p l e ,  g; 

V i s  t he  a m o u n t  of  so lu t i on  d e p o s i t e d  on the  a l u m i n a ,  ml .  
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S U M M A R Y  

A spec t ropho tomet r i c  method for the quanti tat ive de te rmina t ion  of the alkaloids of the f~-carboline 
s e r i e s  (harman and t e t r ahydroharman)  in p repa ra t ions  and in the root of  Elaeagnus angust ifol ia  L. at v a r -  
ious phases  of development  of the plant has been  developed.  
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