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New members of the vitamin Bz2 group isolated from sewage sludge 
In sewage sludge 1,2,3,~, v i tamin  B12 is accompanied by factors .4 (vitamin B12,~), B (vitamin 
I~;2p~), C (C 1 + C~, p robably  identical with v i tamin B12.~7,8), ~-vi tamin B12 9, two acidic factors 1, 
clinically active "Bz~-factor I I I  ''a (factor I TM) and "Bl~-factors V ''a which belong, according to 
BV2RNHAUER, to the group of the so-called etiocobalamins. In  addition to these factors there 
have been isolated from other sources: v i tamin BI~/ll and factor W R  s (both mixtures  of known 
B12-factors12), factors D, E, F, G, H 1°, ~p-vitamin Bz2b 9, w-vitamin B12a 13 and w-vitamin B12f 14. 

The present  paper  reports  the isolation, by  means  of the chromatographic  and electrophoretic 
techniques,  of three new factors from a concentrate  prepared from fermented sludge of the Prague 
sewage works. They  are provisionally designated as v i tamin  B~2-factors J, K and L. The existence 
of factor M as a new compound  remains  unsolved. 

The preparation o/ vitamin Bz~ concentrates/rom sewage sludge 

200 1 of liquid sludge were autoclaved for 3 ° rain at p H  3 and 12o ° C. The supe rna t an t  w a s  
adsorbed on 0.25 % (w/v) charcoal at p H  6 and the adsorbate  was eluted for io rain with two 
port ions  of 50 1 65 % hot  ethanol. The eluate was concentrated to 500 ml by  evaporat ion at  
reduced pressure and was precipi tated with acetone which was added to obtain  a concentrat ion 
o f  o /  5 ° .o. The precipitate was discarded and the concentrat ion of acetone was increased to 85 % ; 
the result ing brown st icky paste  was extracted three t imes with 2,500 ml cold absolute methanol .  
lOO ml of the brownish-red concentrate  containing vi tamin BI~ factors was chromatographed  
on a column of neutral  alumina;  pink fractions from . o/~ 7~ ~o and 5 ° % aqueous acetone were united, 
and the remaining yellow pigments  were extracted with n-butanol.  The active fraction was 
extracted with a mixture  of phenol and benzene (I : 2), precipitated wi th  ether and reprecipitated 
f rom a methanolic  solution. Microbiological activity of the precipitate tested on a E. coli m u t a n t  
200 was found to correspond to 85 #g vit. BI~ per  mg dry  wt. 

Fractionation o /v i tamin  BI~ /actors 

Paper  electrophoresis (in 2 N acetic acid containing o.oi % KCN, W h a t m a n  3 MM, 40o V, 15 h) 
effects separat ion of an electroneutral  fraction (zone a, Fig. I) f rom factor A (zone b) and a 
cathodic fraction (zone c). Fract ions  a and c were cut  out, eluted with water  and subjected to 
paper  ch roma tog raphy  (sec. butanol -ace t ic  ac id -wa te r - sa tu ra t ed  aqueous soln. of KCN in the 
ratio ioo:  1:5o:o.25;  6o-72 h). 
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In  s imul taneous ch roma tography  of zone a + c, band 5 overlies band  5a, and band  6 closely 
adheres to band  7. 

The absence of growth-act ive con taminan ts  in repeatedly purified fractions was tested by  
b ioau tography  using E. coli m u t a n t  M 2oo. Factors  ,4, B, • and v i tamin  Bz2 were identified by  
comparison wi th  s tandard  samples, and factor F was compared with data  found in the l i terature 1°. 
Posit ion of band 1 corresponds to t ha t  of the group of factors A, G, H and yJ-vitamin BlZ; since 
factor A had already been separated by  previous electrophoresis which did not  show ~0-vitamin 
Bz2, the possibility remains  tha t  band  I represents  factor G or H;  identi ty with factors C appears  
excluded by  the electroneutral  character  of this fraction and by  the close similari ty of the RE 
of this band  with tha t  of factor A which is reported to be twice the R F of factor C. Material 
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f rom b a n d  5 cor responds  by  its re la t ive posi t ion on c h r o m a t o g r a m s  and  by  its e lec t rophore t ic  
mob i l i ty  in acetic acid and  sod ium p h o s p h a t e  to the  factor  (or factors) i l l° ;  it differs f rom the  
Inicrobiologically act ive  factor  E by  the  absence  of g r o w t h - p r o m o t i n g  ac t iv i ty .  This  di i terence 
can  be a t t r i b u t e d  ei ther  (a) to the  c o n t a m i n a t i o n  of factor  E TM by  t races  of ad j acen t  factcws, 
or (b) to different  g rowth  r equ i r emen t s  of our  E. coli m u t a n t  (M 2oo) or (c) to the  n o n - i d e n t i t y  
of bo th  fac tors  : in the  la t t e r  case we sugges t  a p rov i sory  des ignat ion  as factor  M. 

T A B L E  i 

Colour o/ aqueous soln. R F tel. to 1310. Paper electrophoresis Bioautography 
Band ]actor 

pH ~ 7 pH 7 I* II** III IV*** E. coli M 2o0 

5a = J orange  violet  1.25 ~.o8 basic acidic inact ive  
6 = K red red 1.49 1.21 neutr ,  acidic inac t ive  
8 = L orange  violet  1.76 1.34 basic acidic inact ive  
5 = M ? red red 1.2 5 i .o8 neu t r ,  acidic inac t ive  

I. Sec-BuOH,  AcOH,  H20 ,  sa td .  soln. K C N  0 o o :  i :50:0.25).  
II .  Sec-BuOH,  AcOH,  H 2 0  (ioo:  1:5o), a t m o s p h e r e  sa td .  w i th  HCN. 

I I I .  2 N A c O H  with  o.oi % K C N  (according to HOLDSWORTH). 
IV. o . o 5 M  sod ium p h o s p h a t e  wi th  o.oi % K C N ,  p H  6.5. 

* R F o f  f a c t o r B  = 1.59; * * R F o f  f a c t o r B  = 1.25. 
*** W h e r e a s  mobi l i ty  of factor  J and  L is the  same,  mob i l i ty  of factor  K and  M is s l ight ly  less 

t h a n  t h a t  of J and  L.  

Absorp t ion  spec t ra  show a shape  typica l  for m e m b e r s  of t he  v i t a m i n  B12 group (main m a x i m u m  
at  361 m/ ,  for factor  K a nd  M, 353 m t  t for factor  J)  ; de ta i led  resu l t s  will be pub l i shed  separa te ly .  

W h e r e a s  v i t a m i n  B 12-factor K is m o s t  p robab l y  a fu r the r  m e m b e r  of the  series of nucleot ide-  
con ta in ing  compounds ,  fac tors  J and  L (orange in acid med ium,  violet  a t  p H  7) appear  to belong 
to nucleot ide-f ree  e t iocobalamins .  A compar i son  be tween  t he  e lect rophoret ic  behav iou r  in acetic 
acid and  in p h o s p h a t e  sugges t  t h a t  fac tors  J ,  K and  L (and factor  f rom b a n d  5) con ta in  a s imilar  
n u m b e r  of carboxyl ic  groups .  T h e y  differ s u b s t a n t i a l l y  f rom BERNHAOER'S " v i t a m i n  B12-factors 
V" by  the i r  pos i t ion  on pape r  c h r o m a t o g r a m s .  

M a n y  t h a n k s  are  due to Dr.  E.  S. HOLDSWORTH (Nat ional  I n s t i t u t e  for Resea rch  in Dairy ing,  
Shinfield) who  ha s  enabled  us  to u n d e r t a k e  th is  s t u d y  by  his  generous  gif t  of c h r o m a t o g r a p h i c  
papers  and  s t a n d a r d  samples  of factors  2t, B, I ,  y~-vitamin BIa and  t he  benz imidazo l  analogue,  
to Ing.  K. KALINA for t he  he lp  in the  process ing  of sludge,  to t he  Microbiology Dept .  of th is  
I n s t i t u t e  for b i o a u t o g r a p h y  and  to Dr. I. M. HAIS for f r equen t  d iscuss ions  and  an  ac t ive  in teres t .  
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