
to the phloem and rhyt idome there  a r e  s t i lbenes  that a r e  c h a r a c t e r i s t i c  for  only one type of t i ssue .  Astr ingin ,  
which has  been isolated f r o m  the phloem of the Korean  spruce ,  was not found in the rhyt idome of this spec ies .  
R e s v e r a t r o l  t r ime thy l  e ther  and pinosi lvin and its mono-  and dimethyl  e the r s  were  found only in the rhyt idome 
of the Siberian pine. 

In the phloem, the concentra t ion of glycosidated s t i lbenes  is cons iderably  higher than that of f ree  st i lbenes,  
while in the rhyt idome the opposite re la t ionship  is found. 
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We have p rev ious ly  r epor t ed  the composi t ion of the phenolic acids  of the rhyt idome of the Khingan f i r  
(Abies nephrolepis) ,  Siber ian pine (Pinus s ibi r ica) ,  and Scotch pine (Pinus sy lves t r i s ) .  In the p r e sen t  pape r  we 
give the r e su l t s  of an invest igat ion of the phenolic acids  of the phloem of these  plants .  

Evapora ted  methanol ic  ex t r ac t s  of Khingan fir,  Siberian pine, and Scotch pine were  sepa ra t ed  by t r e a t -  
ment  with diethyl e ther  into two fract ions .  F rom the e the r - so lub le  solution by a method desc r ibed  p rev ious ly  
[1] we isolated the phenolic acid f ract ions:  p-hydroxybenzoic ,  vanil l ic,  protocatechuic ,  p - c o u m a r i c ,  and ferul ic  
acids .  F r o m  the e the r - inso lub le  ex t rac t  by p r epa ra t i ve  ch romatography  on polyamide we obtained a f rac t ion  
of glycosidated phenolic acids .  

The phenolic acid g lycosides  were  hydrolyzed with 10% HC1. The aglycones  proved  to be identical with 
the phenolic acids p resen t  in the f ree  state.  As the ca rbohydra te  res idue  we found only glucose.  The a t t ach -  
ment  of the glucose by an e the r  bond was es tab l i shed  by alkaline hydrolys is ,  and the fi configuration of the 
glycosidic  cen te r  was found f rom the r e su l t s  of hydrolys is  with emulsin.  This shows that the compounds i so-  
la ted a r e  f l -g lucosides .  

The f ree  phenolic acids and a lso  the products  of hydrolyt ic  c leavage of the glycosidated phenolic acids  
were  identified by GLC. 

The phenolic acids  were  analyzed in the fo rm of the i r  t r ime thy l s i ly l  (TMS) e the r s  [2] under the following 
conditions: ~Tsvet -4  ~ chromatograph ,  f lame- ioniza t ion  de t ec t e r  (FID), s t a t ionary  phase  5% of SE-30 on 
Chromaton N-AW-HMDS, column 300 x 0.3 em, column t e m p e r a t u r e  215°C, evapo ra to r  t e m p e r a t u r e  260°C, 
c a r r i e r  gas helium, ra te  of flow of helium 1.7 l i t e r s / h .  

The re la t ive  re tent ion t imes  of the TMS e the r s  of the phenolic acids were:  p -hydroxybenzoie  0.56; 
vani l l ie  0.80; pro toca teehuie  1.0; p - c o u m a r i c  1.66; ferul ic  2.51. The retent ion t ime  of pro toea techuic  acid 
(22.5 mm) was taken as  1. 

The glucose was identified in the fo rm of the aceta te  of the aldononitr i le  under the following conditions: 
WKhrom-4W chromatograph ,  FID, s ta t ionary  phase  5% of SE-30 on Chromaton N-AW-HMDS, column250 × 0.3 cm~ 

I rkutsk  Institute of Organic  Chemis t ry ,  Siberian Branch of the Academy of Sciences  of the USSR. T r a n s -  
la ted f r o m  Khimiya Pr i rodnykh  Soedinenii, No. 2, p. 277, March-Apr i l ,  1977. Original  a r t i c l e  submit ted  
J a n u a r y  4, 1977. 

This material is protected by copyright registered in the name of Plenum Publishing Corporation, 22 7 West 17th Street, New York, N.Y. 10011. No part t 
of this pubh'cation may be reproduced, stored in a retrieval system, or transmitted, in any form or by any means, electronic, mechanical, photocopying, [ 
microfdming, recording or otherwise, without written permission of the publisher. A copy of this article is available from the publisher for $Z50. I 

237 



c a r r i e r  gas nitrogen, rate of flow of ni trogen 1.8 l i te r /h .  The column tempera ture  was p rog rammed  l inear ly  
f rom 150 to 220°C at a rate of heating of 5 deg/min.  Evapora tor  t empera ture  250°C. The glucose issued at 
196°C. 

The amount of phenolic acids did not exceed 0,02% of the absolutely dry weight of the phloem. 

Thus, the pholems of the Khingan spruce,  Siberian pine, and Scotch pine contain the set  of hydroxybenzoic 
and hydroxycinnamic acids that is charac te r i s t i c  for coniferous plants. Within each species,  the qualitative 
composit ion of the free phenolic acids of the phloem and of the rhytidome proved to be s imilar ,  with the excep-  
tion of caffeic acid, found only in the rhytidome of the Scotch pine. Glycosidated phenolic acid was found oaly 
in the phloem. 

It is an interest ing that the presence  of glycosidated phenolic acids is charac te r i s t i c  for the phloem of all 
the species,  and the presence  of phenolic e s t e r s  with higher n-aliphatic alcohols for the rhytidome [3]. 

This is the f i rs t  t ime that glycosidated phenolic acids have been found in the bark of the genera  Abies and 
P inus. 

1. 

2. 
3. 

L I T E R A T U R E  C I T E D  

N. A. Tyukavkina, A. S. Gromova,  V. I. Lutskii, and I. S. Chubarova, Khim. Pr i rodn.  Soedin., 78 (1974). 
S. H. Langer ,  P. Pantages,  and I. Wender, Chem. Ind. (London), 1664 (1958). 
V. G. Leontteva, A. S. Gromova, V. I. Lutskii, L. D. Modonova, and N. A. Tyukavkina, Khim. Pr i rodn.  
Soedin., 240 (1974). 

P H E N O L I C  A C I D S  OF  E p h e d r a  e q u i s e t i n a  

T .  K.  C h u m b a l o v ,  L .  N° C h e k m e n e v a ,  
a n d  V.  V.  P o l y a k o v  

UDC 547.587 

A concentra ted aqueous ext rac t  of green spr igs  of Mongolian ephedra (Ephedra equisetina) was t rea ted  
with a 5% solution of sodium bicarbonate and extracted with ethyl acetate and with n-butanol to eliminate phenols. 
The aqueous fract ion was acidified to Congo Red and ext rac ted  with ethyl acetate.  The ethyl acetate was d is -  
t i l led off to dryness ,  and the residue was dissolved in water  and chromatographed on polyamide with elution by 
30% methanol. After  concentrat ion of the eluate, a mixture of acids was obtained which was analyzed by paper 
chromatography and gas- l iquid chromatography.  

The paper  chromatography  of this mixture in the sys tems  b e n z e n e - a c e t i c  a c i d - w a t e r  (6 : 7 : 3) and sodium 
f o r m a t e - f o r m i c  a c i d - w a t e r  (10 : 1:200) and diazotization with p-ni troanil ine to reveal  the spots showed the 
presence  of four acids:  p-hydroxybenzoic ,  protocatechuic,  vanillic, and p-coumar ic .  

The g a s - l i q u i d  chromatography  of the phenolic acids was per formed on a mKhrom 3-1 ~ chromatograph 
with a f lame-ionizat ion detector.  Nitrogen was used as the c a r r i e r  gas at a rate of flow of 25 ml/min.  The 
phenolic acids were separated best in a steel column (0.5 x 0.98 cm) filled with 30/60 mesh glass  beads. The 
liquid phase was Apiezon L (0.05 wt.%), and the column tempera ture  was 210°C and the evapora tor  t empera ture  
270°C. The a0ids were analyzed in the form of the i r  methyl e thers  by compar ing the retention t imes of known 
substances and of the components of the acid fract ion under investigation and f rom the increase in the a rea  
under a peak with the addition of the corresponding authentic substance. The amounts of the components in the 
fract ions were determined f rom the a r ea s  of the peaks by multiplying the height of each peak by its width at 
half-height. The relat ive retention t imes and amounts of the components in the phenolic acid fraction are  given 

below: 
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