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descr ibed previouslyS, 7. F u r t h e r  con f i rma to ry  ev idence  for i d e n t i t y  of the  uronic acid c o m p o n e n t  
of th i s  nuc leo t ide  was  o b t a i n e d  by  hyd ro ly s i s  of the  e lu ted  m a t e r i a l  w i th  N HCI (1oo °, 15 min) 
followed by  e v a p o r a t i o n  in  vacuo  and  c h r o m a t o g r a p h y  in the  neu t r a l  e thano l  a m m o n i u m  ace t a t e  
so lven t  ~ and in the  b u t a n o l  acet ic  a c i d - w a t e r  so lven t  of PARTRIDGE 8. The me thod  of hydro lys i s  
y ie lds  the  lac tone  of g lucuronic  acid which  can  be s e p a r a t e d  read i ly  f rom ghlcuronic  and  ga lac t -  
uronic  acids  in the  so lven t s  employed .  

The  ev idence  recorded ind ica tes  t h a t  the  s t r a in  of pneumococcus  under  s t u d y  is capable  of 
ox id i s ing  U P P G  to U P P G A  w i t h  an  enzyme  s y s t e m  d e p e n d e n t  upon DPN.  

A l though  it  had  been found p rev ious ly  1 t h a t  d i s rup t i on  of pneumococc i  w i th  Ba l lo t in i  in 
a Mickle d i s i n t e g r a t o r  is a c c om pa n ie d  by  apprec iab le  loss of enzymic  ac t i v i t y ,  the  presence of 
a smal l  a m o u n t  of n -oc tano l  wil l  reduce s ign i f i can t ly  the  i n a c t i v a t i o n  of severa l  enzymes  under  
the  cond i t ions  employed .  

Unf rac t ioned  e x t r a c t s  of pneumococcus  p roduced  in the  Mickle d i s i n t eg ra to r  are capab le  
of b r e a k i n g  down r a p id ly  ur id ine  py rophosphog lycosy l  compounds  to  U P P  and UMP, p r e s u m a b l y  
because  of the  presence of phos pha t a s e s  and  of organic  py rophospha ta se s .  F r a c t i o n a t i o n  wi th  
(NHa)2SOa employ ing  Celite as an adso rben t  appea r s  to remove  the  ma jo r  por t ion  of such hydro-  
ly t ic  enzymes ,  for the  b r e a k d o w n  of ur id ine  py rophosphog l ycosy l  c o m p o u n d s  by the  f rac t ions  
so o b t a i n e d  is reduced s igni f icant ly .  
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Two-dimensional paper chromatography of higher fatty acids 

l~,eversed-phase paper  ch roma tog ra t )hy  has  been proved  to he the  niost  s a t i s f ac to ry  n le thod for 
the  sepa ra t ion  of longer-chain  f a t t y  acids I 4. The main  d i s a d v a n t a g e  is the  incomple te  s epa ra t ion  
of var ious  "c r i t i ca l  pa i r s "  of acids  (e.g. pa lmi t i c  oleic, nayrist ic linoleic), the  RF values  of which 
are the  same. 

[£OBRLE AND ZAHRADN[K 5 conver ted  the  u n s a t u r a t e d  acids  to the  ha logen de r i va t i ve s  wi th  
the reagent  of HanuS, bu t  the  sepa ra t ion  from the  s a t u r a t e d  acids was r a the r  incomplete .  [NOUYE 
el al. ~ p repa red  the  niercuric  a c e t a t e  add i t ion  p roduc t s  of u n s a t u r a t e d  f a t t y  acid esters  which 
were de tec ted  on the  c h r o m a t o g r a m s  l)y the  sens i t ive  color reac t ion  wi th  d ipheny lca rbazone .  
The esters  of s a t u r a t e d  acids  give no color reac t ion  anti  do not  interfere.  Ox ida t i on  of u n s a t u r a t e d  
ac ids  wi th  a lka l ine  KMnO 4 and compar i son  of the  s p e c t r u m  of the  t o t a l  ac ids  w i t h  t h a t  of the  
s a t u r a t e d  acids left a f te r  o x i d a t i o n  was  descr ihed by  ~IICHALEC 7. SCHLENK 8 has  recen t ly  sugges ted  
at one-d imens iona l  t echn ique  a t  low t e m p e r a t u r e s  us ing papers  i m p r e g n a t e d  wi th  si l icone for the  
sepa ra t ion  of the  s a t u r a t e d  and  u n s a t u r a t e d  h igher  f a t t y  acids. 

Our modif ica t ion  using two-d imens iona l  c h r o m a t o g r a p h y  is a c o m b i n a t i o n  of the  sepa ra t ion  
a t  l abo ra to ry  and lower t e m p e r a t u r e s .  Fig. ~ shows the  resu l t s  ob t a ined  wi th  a s y n t h e t i c  m i x t u r e  
of s a tu ra t e ( l  anti  u n s a t u r a t e d  f a t t y  acids whi le  Fig. - shows the  resu l t s  ob ta ined  wi th  h u m a n  
blood serum. 
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Fig. i. Synthet ic  mix ture  of higher fa t ty  
acids. St, stearic acid; P, palmitic acid; 
O, oleic acid; Lie, linoleic acid; Li3, 
linolenic acid. S represents  the  s tar t ing 
point ;  direction i, 93 % acetic acid a t  
2o°; 2, 85% formic acid-acetic ac id-  

wa te r  (50:50:5) a t e 8  ° (16h) .  

Fig. 2. H u m a n  blood serum. Symbols  
as in Fig. i. 

Experimental 
A str ip of W h a t m a n  No. 3 paper  (15 × 15 cm) was  impregnated  wi th  a solution of 5 %  

paraffin oil in ether. On the  s ta r t ing  point  2 cm from the  bo t tom of the paper  a solution of the 
sample  was  spot ted.  I n  the  first run,  the ascending c h r oma tog r aphy  was  carried out  with 93 % 
acetic acid as mobile phase. The t empera tu re  was  mainta ined at  about  20 ° during 5-h development.  
The c h r o m a t o g r a m  was then  dried at  80-90 °. The second ch r oma tog r a phy  was run  at  - - 8  ° for 
16-2o h wi th  a mix tu re  of 85 % formic acid-acetic ac id -wate r  (5o:5o:5 (v/v]v)) as solvent. The 
separa ted  compounds  were identified wi th  cupric acetate and K4Fe(CN)n 3 or  wi th  mercuric  
acetate  and diphenylcarbazone 9. 

Isolation of higher fatty acids from blood serum 
To i ml of blood serum, 9 ml of e thano l -e the r  mix ture  (3:1) were added. After 1o min 

standing,  the  mix ture  was centrifuged and 5 ml of clear supe rna t an t  were evaporated nearly to 
dryness  in a tes t  tube.  2 ml of a sa tu ra ted  solution of K O H  in methanol  were added and after  
s t i r r ing the  mix ture  was  saponified 2 h in ho t -wate r  bath.  After cooling, 3 ml of distilled wate r  
were added and the  cloudy solution acidified wi th  H2SO ~. Free f a t ty  acids were extracted wi th  
5 ml e ther  and after  evaporat ion,  the  residue was  dissolved in 0.2 ml chloroform, and 0.05 ml 
of this  solution were spotted.  
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