
C, C,~ C3 C4 C:, C,~ 
}-D-Mannopyranose I01.5 71,6 72.9 7785 77.5 62,0 
~-D-Glucopyranose 103,7 74,45 76,6 80,0 75,4 62,0 

Weak signals with CSs of 21.7 and 173.5 ppm relat ing to the CH 3 and CO atoms of e s t e r  groups were detected 
in the spectrum.  

Thus, the resul ts  of a chemical  study and 13C NMR spec t roscopy permi  t the conclusion that the polysac-  
charities investigated were natively acetylated glucomannans possess ing  unbranched or  only slightly branched 
chains the hexopyranose residues of which a re  linked to one another  by fi-(1 --  4) bonds and they differed f rom 
known polysacchar ides  [8] by their  rat ios of monosacchar ides  and degrees  of polymerizat ion.  
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A C I D S  O F  AN A Q U E O U S  E X T R A C T  O F  T H E  

W O O D Y  V E R D U R E  O F  T H E  P I N E  P i n u s  s y l v e s t r i s  

Z.  A.  K a r e p o v a ,  S. M. R e p y a k h ,  
a n d  V. L .  L e v d i k o v a  

UDC 581.19.2:674.87 

In te res t  in the chemical  composit ion of aqueous ext rac ts  of woody verdure  is due to their  use as a nutr i -  
ent medium in the cultivation of prote in-producing mic roorgan i sms .  Aqueous extracts  of the woody verdure  of 
the pine and the spruce  contain compounds neces sa ry  for the nutri t ion of  mic roorgan i sms  [1]. In addition to 
sugars ,  probable sources  Of carbon may also be organic acids [21. We have studied the degree of assimilat ion 
of individual acids by the yeas t  Candida krusei  VEH-11, which is capable of accumulat ing biomass  on aqueous 
extracts  of conifer  needles. It was found that the culture studied ass imi la tes  as sources  of carbon such acids 
as acetic,  malie,  succinic,  and lactic.  On the cultivation of aqueous extracts  of woody verdure  these acids 
could become an additional source of nutrient for mic roo rgan i sms  [3, 4]. In the study of the organic acids of an 
aqueous ext rac t  of the woody verdure  of the pine Pinus sy lves t r i s ,  we obtained the following resul t s :  

Acid Amount, % of the total amount 
,a, .s  
0,4 

Succinic 32 
Benzoic 15.3 
Fumatic 3.2 
Malic 10.6 
Glutaric 3. 
Cinnamic 0.4 
Tartaric :2 0 
Citric 5.2 
Hemimellitic o, 6 
TrimeUitie 0, 5 

The aqueous extract  of the woody verdure  of the pine contained aliphatic mono-,  di- ,  and t r icarboxyl ic  
acids and benzenecarboxylic  acids. Of the a romat ic  acids, the benzoic acid, which was found in the la rges t  
amounts,  may lower the nutritional value of the extract .  The aliphatic acids were represented  by malic,  ci t r ic ,  
glutaric,  and others.  The concentration of malic acid amounted to 1001o of the total acids, and the amount of 
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ci t r ic  was ]half this.  The p r e s e n c e  of such acids pe rmi t s  the more  intensive ass imi la t ion  of sugars  by the mi -  
c r o o r g a n i s m ,  which, in the final account,  leads to an inc rease  in the weight of the fodder product  obtained f rom 
aqueous ex t r ac t s  of the verdure .  

The comminuted  woody ve rdu re  of the pine Pinus sy lve s t r i s  was ex t rac ted  at 18-20°C for  15-20 rain. 
The f i l tered ex t rac t  was passed  through KU-2 ca t ion-exchange r e s in  to e l iminate  impur i t i es  and to conver t  the 
acids into the f r ee  form.  The total content  of acids ,  calculated as mal ic ,  was de te rmined  by t i t ra t ion with 0.1 
N NaOH. The concent ra ted  eluate was ex t rac ted  with e ther ,  followed by repeated  t r e a t m e n t  with 5% sodium bi-  
carbonate  solution, decomposi t ion  of the sa l t s  with 2 N HC1, and ext rac t ion  of the f ree  acids with ether .  The 
ch romatograph ic  invest igat ion was c a r r i e d  out on a LKhM-72 chromatograph  using a t he rma l  conductivity de-  
tec tor .  The acids were  analyzed in the f o r m  of the i r  methyl  e s t e r s  under  the following conditions: ra te  of flow 
of c a r r i e r  gas  (He) 37 ml/min;  column 200 × 0.4 cm; solid support  Chromaton N-AWGMDS (0.16-0.20 nm) ;  
s t a t ionary  phase  Silicone SE-30, 5% on the m a s s  of the solid support .  T e m p e r a t u r e  of the de tec tor  300°C. The 
t e m p e r a t u r e  was p r o g r a m m e d  at  the r a t e  of 3.6 °C pe r  minute in the in terval  of 60-290°C. Identif ication was 
p e r f o r m e d  by the method of adding the pure  subs tances .  
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H Y D R O X Y C O U M A R I N S  O F  P h a s e o l u s  v u l g a r i s  

V. I .  D i k h t y a r e v ,  V. N. K o v a l e v ,  
a n d  N. F .  K o m i s s a r e n k o  

UDC 547.99:635.652 

We have previous ly  [ 1] r epor ted  on the isolat ion of the hydroxycoumar in  scopolet in f r o m  the herbage  of 
Phaseolus  vulgar is  L. (kidney bean) .  Continuing a study of the coumar ins  of the epigeal  pa r t  of this plant, we 
have isolated four  subs tances ,  p r e l i m i n a r i l y  designated compounds A-D. 

Substance A f luoresced pale blue in UV light on a paper  eh roma tog ram,  with color  of the f luorescence  
changing to orange a f t e r  t r ea tmen t  with an ethanolic solution of caust ic  soda [ 3]. It  had the empi r i ca l  fo rmula  
C10H804 and was amorphous .  In view of the identical  e l emen ta ry  composi t ions  and c lose  Rf values  in a num-  
be r  of solvent  s y s t e m s  of the subs tance  isolated and scopoletin,  it was a s sumed  that it was an i s o m e r  of 
s c o p o l e t i n -  6 -hyd roxy -7 -me thoxycoumar in  [3]. The i s o m e r  of scopolet in was obtained by methylat ing esculin 
with dimethyl  sulfate in dry  acetone in the p re sence  of dry  po tass ium carbonate  followed by enzymat ic  hydroly-  
s is  with rhamnodias t a se .  

A compar i son  of the phys icochemica l  p rope r t i e s  of substance  A with the 6 -hydroxy-7 -me thoxy  coumar in  
obtained showed the i r  identity. 

Substance B had the empi r i ca l  fo rmula  C9H603, mp 228-230°C and f luoresced  br ight  blue in UV light. I ts  
methyla t ion gave a compound with the composi t ion  C10HsO~, mp 117-118 °C, identical  with he rn ia r in  (7-methoxy-  
coumar in ) .  F r o m  its phys icochemica[  p rope r t i e s ,  subs tances  B was identified as  umbel l i fe rone  (7-hydroxy-  
coumar in)  [2 ]. 

Substance C has the composi t ion  C9H604, mp 268-272°C. On c h r o m a t o g r a m s  it was revealed  in UV light 
in the f o r m  of a blue spot  which, a f t e r  t r ea tmen t  with an ethanolic solution of caust ic  soda, f luoresced yellow. 
By its ch romatograph ic  behav io r  in var ious  solvent  s y s t e m s  and the absence  of a depress ion  of the melt ing 
point of a mix ture  with authentic ma te r i a l ,  substance C proved to be identical  with esculet in  (6,7-dihydroxy-  
coumar in)  [2]. 

Substance D had the composi t ion  C15H1609, mp 204-205°C. A p r e l i m i n a r y  study pe rmi t t ed  i ts  ass ignment  to 
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