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We have  s t u d i e d  the  n a t u r e  of the  f a t ty  a c i d s  ob t a ined  f r o m  the b a l s a m s  of  four  s p e c i e s  of s p r u c e  - 
P i c e a  e x c e l s a  L ink  (Norway  s p r u c e ) ,  P .  obova ta  L e d e b . ( S i b e r i a n  s p r u c e ) ,  P .  a j a n e n s i s  F i s c h .  (Yeddo 
s p r u c e ) ,  and  P .  t i a n s c h a n i c a  Rupr .  (Tien Shan s p r u c e ) :  two s p e c i e s  of  the  p ine  - P inus  s i l v e s t r i s  L.  
subsp ,  s i b i r i c a  Ledeb .  (Scotch p ine ,  S i b e r i a n  s u b s p e c i e s ) ,  and P i n u s  p i t y u s a  Stev.  and L a r i x  d a h u r i c a  T u r c s .  
(Dahur ian  l a r c h ) .  T h e r e  is no i n f o r m a t i o n  w h a t s o e v e r  on th i s  top ic  in the  l i t e r a t u r e .  

To i s o l a t e  the  f a t ty  a c i d s  (FAs)  f r o m  the  b a l s a m s  of the  c o n i f e r s ,  we used  the p r o p e r t y  of the  FAs  of 

be ing  r e a d i l y  e s t e r i f i e d  by  methano l  [1]. 

T A B L E  1. C o m p o s i t i o n s  (%) of the  F a t t y - A c i d  F r a c t i o n s  I s o l a t e d  f r o m  
Con i f e r  B a l s a m s  

Acid 

Undecenoic 
Lauric 
11 - Methyldode 

canolc 
Tridecanoic 
12-Methyltri- 

decanolc 
Ph~etenic 
13-Methyltetra- 

decanoic 
12-Methyltetra- 

decanolc 

Pentadecanoic 
13,13-Dimethyl- 

tetradecanolc 
14-Methyl- 

pentadecanoic 
Patmitic 
Hexadec-7 -enoic 
Palmitoleic 
14-Methvl- 

hexade~anoic 
Margaric 
Hexadeca-4,7,10- 

trienoic 
Hexadeca-6,9,12- 

trienoic 
Stearic 
Oleic 
Isooleic or 
Isolinoleic 

Code [5] 

11:1 
12:0 

iso -13 : 0 
13:0 

iso -14,0 
14 : 1~ 

iso -15 : 0 

anU-iso 
15:0 
15:0 

neo-16t0 

Composition of the mixture of fatty acids 

o 

0,126 0,4 
0,153 2,4 

0,1821 0,2 
0,205 2,9 

Tr. 

7,8 

0,370 
O, 386 ~,,6 

0,419 -- 

,460 11,3 9,4 
,550 0,3 3,0 
,611 11,3 11,7 
,623 -- _ 

,680 
,73o g,6 
,840 10,8 9,5 

,.q08 0,8 
,00 <4 2,7 

1,12 13,4  11,7 

,21 2,3 

0,6 0,2 
0,7 0,8 

0,2 Tr. 
0,9 0,3 

o_5 

- -  Tn 

0,7 0,6 
0,8 

0,7 0,9 

- - I  1,3 
8,4 7,5 3,3 
2,4 0,8 0.4 

1 , 4  3,3 6,0 
0,6 0,5 

1,1 0,5 Tr. 

0,6 
27,8 27:6 9,0 

- -  4,6 

iso -16:0 0 
16:0 0 
16: 1: 0 
16: 1" 0 
anti-iso 
17:0 0 
17:0 0 

16:3 ~, :. 1o (3 

16:36, 9. 12 0 
18:0 1 
18 : 1 ~ 
18:1 or 
18:2 1 

1,0 
m 

5,1 
Tr. 

0,3 

0,5 

7,1 

2,2 

8,4 
1,6 

1~8 

TL 

12,3 

0,8 
9,9 

In s t i t u t e  of P h y s i c a l  O r g a n i c  C h e m i s t r y ,  A c a d e m y  of S c i e n c e s  of the  B e l o r u s s i a n  SSR. T r a n s l a t e d  
f r o m  K h i m i y a  P r i r o d n y k h  Soed inen i i ,  No. 5, pp. 650-652,  S e p t e m b e r - O c t o b e r ,  1974. O r i g i n a l  a r t i c l e  s u b -  

m i t t e d  J u l y  17, 1973. 
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T A B L E  1 con t inued  

Acid 

Linoleic 
Octadeca-5,9,12- 

trienoic 
Linolenie 
Arachidic 
Octadeca-6,9,12,15- 

tetraenoic 
Eicos-11-enoic 
Eicosa-8,11- 
diendic 

Eicosa-ll,14- 
dienoic 

Eicosa-8,11,14- 
trienoic 

Behenic 
Acids of undeter- 

mined 
structure 

¥I 
X~ 

. .~'4 

Total amount of 
f a t t y  acids in the j 
als'ams, 

Code[5] 

18:29, 12 

18:35, .q, 12 
18;39' t~, 1~ 
20:0 

18:46, .% 12. 15 
20:1 u 

20:28, it 

20:2ti, 14 

20:38 , 11, 14 
2 2  : 0 

m 

Composition of the mixture of fatty acids 

° o  o ~ o  , O l O  -" ,¢ 

• . - - -  ~ ' ~  

0,7 i 24,913, 0 17,4 ,.4 
7,21,2,4 ,4,9 10.9 

3,1 0,6 0,4 
0,4 -- Tr. 

TL 8,7 7,5 

0,9 

q,9 

8,1 
0,2 

1,0 

8,2 

1,2 
t,7 

0,105 
o,1651 
o,%7 I 
o,29o I 
0,434 
0,507 

0,4 

9.5 
0,3 3,1 [ 2,8] 
- -  T r .  I 1,31 

8,3 1,1 
1,8 o,sl Z 

I 
o,6[ o,31 

8,8 2,6 4,01 

I 
2,3 0,9 I 0,4 
- -  - -  0 j  

°o: S 
0,6 - -  i14 ] o,: 

0,4 0,7 0,6 

,I,4 

Tr. 

1,4 

4,9 
0,8 

0,8 

3,0 

4,9 

0,5 

1,6 

11,8 

0,9 

, 7 , , 3  

0 , I  - -  

3,6 
5,6 

7 1,3 

0,3 0,4 

The me thy l  e s t e r s  of the  F A s  w e r e  a n a l y z e d  at  200°C on a K h r o m - 2  c h r o m a t o g r a p h  wi th  a f l a m e  ion-  
i z a t i on  d e t e c t o r .  The  c o l u m n  ( 3000 x 4 mm) was  f i l l e d  wi th  C h r o m o s o r b  W (60-80 mesh} i m p r e g n a t e d  wi th  
2(f/c of  p o l y ( e t h y l e n e  adipa te} .  The c a r r i e r  gas  was  h e l i u m  (60 ml /min} .  The c ompone n t s  of the  m i x t u r e  
w e r e  i den t i f i ed  by  known methods  [2-5]. As  can  be s e e n  f r o m  Table  1, the  FA f r a c t i o n s  i s o l a t e d  f r o m  the 
b a l s a m s  tha t  we i n v e s t i g a t e d  c o n s i s t e d  m a i n l y  of  u n s a t u r a t e d  FAs .  In the  b a l s a m s  of the  N o r w a y  s p r u c e  
and the  S i b e r i a n  s p r u c e ,  the  main  componen t s  a r e  o l e i c  and l i n o l e i c  a c i d s ,  and the  ma in  s a t u r a t e d  fa t ty  a c i d  
is  pal  mi t i c .  

As  c o m p a r e d  wi th  the  b a l s a m s  of  t h e s e  s p e c i e s  of s p r u c e ,  the  b a l s a m s  of  the  Yeddo s p r u c e  and of  the 
T i en  Shun s p r u c e  con ta in  a p p r o x i m a t e l y  ha l f  the  amount  of  o l e i c  ac id  and a p p r o x i m a t e l y  1 /20 th  the amount  
of  l i n o l e i c  ac id .  But ,  in r e t u r n ,  t hey  con ta in  m o r e  h e x a d e c a - 7 - e n o i c , h e x a d e c a - 4 , 7 , 1 0 - t r i e n o i c ,  o c t a d e c a -  
6 , 9 , 1 2 , 1 5 - t e t r a e n o i c ,  and e i c o s a - 1 1 , 1 4 - d i e n o i c  a c i d s .  

Of the  s a t u r a t e d  fa t ty  a c i d s ,  1 4 - m e t h y l p e n t a d e c a n o i c  and 1 3 - m e t h y l t e t r a d e c a n o i c  a c i d s  p r e d o m i n a t e  
in t h e m ,  a l though  t h e s e  a r e  not  found in the b a l s a m s  of  the  N o r w a y  and S i b e r i a n  s p r u c e s .  

The FA c o m p o s i t i o n  of  the  b a l s a m  of  the  Scotch  p ine ,  S i b e r i a n  s u b s p e c i e s ,  is  a l m o s t  the  s a m e  as  the 
b a l s a m  of  the  o r d i n a r y  Scotch  p ine  [1]. O l e i c ,  l i n o l e i c ,  and  o c t a d e c a - 5 , 9 , 1 2 - t r i e n o i c  a c i d s  p r e d o m i n a t e  in 
i t .  The b a l s a m  of P inus  p i t y u s a  is  d i s t i n g u i s h e d  by  a high content  of p a l m i t o l e i c  and h e x a d e c a - 4 , 7 , 1 0 -  
t r i e n o i c  a c i d s  which  a r e  p r a c t i c a l l y  a b s e n t  f r o m  the b a l s a m  of the Scotch  p ine ,  S i b e r i a n  s u b s p e c i e s .  The 
p r e d o m i n a n t  s a t u r a t e d  a c i d  in i t  is  1 4 - m e t h y l p e n t a d e c a n o i c .  

The  FA c o m p o s i t i o n  of the b a l s a m  of  the  D a h u r i a n  l a r c h  is e x t r e m e l y  c l o s e  to tha t  of P .  p i t y u s a .  
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