
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. 
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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: 

S. M. Kirov Kazakh State Universi ty,  Alma-Ata .  Trans la ted  f rom Khimiya Pr i rodnykh Soedinenii, No. 2, 
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Phenolic Acid Methyl E s t e r s  

Benzoic 
p-Hydroxybenzoic  
Cinnamic 
p - C o u m a r i c  
Vanfll ie 
P ro toca tec  huic 

combined 

Relat ive A mount 
Retention T ime  % 

1.00 59.0 
1.75 23.5 
2.98 3.7 
5.89 9.3 

10.27 4.5 

The r e t e n t i o a t i m e  of benzoic acid  (56 sec) was taken as  1. 

Thus,  it has been es tab l i shed  by pape r  and g a s - l i q u i d  ch roma tog raphy  that Mongolian ephedra  contains 
s ix phenolic acid: benzoic,  p-hydroxybenzoie ,  c innamic,  p - c o u m a r i c ,  vanil l ic ,  and protocatechuic .  

C O U M A R I N S  O F  F e r u l a  s y r e i t s e h i k o w i i  

K .  B i z h a n o v a  a n d  G.  K.  N i k o n o v  UDC 547.587 

On studying the roots  of Feru la  syre i t sch ikowi i  K. Pol. (Syreishchikov 's  giant fennel) co l lec ted  by us in 
Apr i l  in the mountains of  Karaktau,  we found in them a cons iderable  amount of coumar ins ,  cons i s t ing  of a m i x -  
t u r e  of  s ix subs tances .  Ex t rac t ion  with ethanol and adsorpt ion ch romatography  on a column of KSK si l ica  gel 
with elution by mix tu re s  of pe t ro leum e ther  and ethyl aceta te  in va r ious  propor t ions  led to the isolat ion of t h ree  
fu rocoumar ins  with the composi t ions  C19tt2005, m p  138-1400C, CIGH1404, mp 102-103°C, and C16H~5OC1, mp 145°C. 
On the bas i s  of mixed mel t ing  points and IR spec t roscopy  they were  identified, respec t ive ly ,  as  p ranchimgin ,  
i sola ted p rev ious ly  f rom Feru la  auda Spreng [1], impera tor in ,  and saxalin.  

F r o m  the f ract ion of wa te r - so lub le  subs tances  we isolated two furocoumar ins  with the compos i t ions  
C16H1405, mp 141-143°C, and C16H1606, mp 132-134°C; these  were  identified by means  of the i r  IR s p e c t r a  as  
oxypeueedanin and oxypeueedanin hydrate,  which have been isolated p rev ious ly  f rom peucedanum offieinale L. 
[2], Angelica s y l v e s t r i s  L. [3] and o ther  plants .  Fu rocoumar ins  have been detected previous ly  in only one 
spec ies  of  Feru la  -- Feru la  nuda Spreng.,  which belongs to the sect ion Xeronar thex .  This  is the f i r s t  t ime that 
they have been isolated f rom the sect ion Neonar thex to which Feru la  syre i t schikowi i  belongs.  
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