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Since t h e  A D H  reac t i on  shou ld  n e v e r  be  r a t e - l imi t ing ,  
r e l a t ive ly  h i g h  c o n c e n t r a t i o n s  of A D H  m u s t  be  a d d e d  
to  the  a s say  m i x t u r e  in v iew of t h e  low a f f in i ty  of A D H  
for p rop iona ldehyde .  P r e l i m i n a r y  e x p e r i m e n t s  h a v e  
shown  t h a t  t h e  e n z y m e  a c t i v i t y  becomes  i n d e p e n d e n t  
f rom A D H  c o n c e n t r a t i o n s  on ly  a b o v e  50-100 ~g of 
A D H  pe r  sample .  A safe a m o u n t  of enzyme ,  in  t h e  a s s a y  
mix tu re ,  was  cons idered  to  be  500 [~g. 

A n o t h e r  p re - requ i s i t e  for t he  a p p r o p r i a t e  use of a 
coupled  s y s t e m  to a s say  t he  d i o l d e h y d r a s e  a c t i v i t y  is 
t h a t  no  o t h e r  r eac t ion  i n v o l v i n g  N A D H  o x i d a t i o n  occurs  
in  t h e  sys tem.  The  speci f ic i ty  of t h e  a s say  h a s  the re fo re  
been  checked,  as r epo r t ed  in T a b l e  I .  I t  m a y  be  seen 
t h a t  unspeci f ic  i n t e r f e rence  in our  p r e p a r a t i o n s  a c c o u n t s  
for a t  m o s t  7%.  Most  p r o b a b l y  such  a n  in t e r f e rence  m a y  
be  comple t e ly  exc luded  b y  t he  use of r e s p i r a t o r y  inh ib i -  
tors .  U n d e r  t h e  e x p e r i m e n t a l  cond i t i ons  assessed, a s t r i c t  
p r o p o r t i o n a l i t y  was  found  b e t w e e n  r a t e  m e a s u r e d  a n d  
a m o u n t  of e n z y m e  p r o t e i n  a d d e d  to  t he  a s say  mix tu re .  
Th i s  is c lear ly  i l l u s t r a t ed  b y  t h e  g r a p h  r epo r t ed  in  
F i g u r e  1. 

A d i rec t  c o m p a r i s o n  of t h e  m e t h o d  descr ibed  w i t h  t h e  
c o n v e n t i o n a l  d i n i t r o p h e n y l h y d r a z o n e  m e t h o d  is r e p o r t e d  
in T a b l e  I I .  Clear ly  t h e  resu l t s  o b t a i n e d  b y  t h e  2 m e t h o d s  
are  pe r fec t ly  c o m p a r a b l e  b u t  t h e  e x t e n t  of t h e  exper i -  
m e n t a l  e r ror  is de f in i t e ly  lower  w i t h  t h e  m e t h o d  we 
propose  t h a n  w i t h  t h e  m e t h o d  of BOEHME a n d  WINK- 
LER 2. The  s t a n d a r d  er ror  found  in  t he  fo rmer  case is 
6 -7  t i m e s  less t h a n  in t h e  l a t t e r ,  

Some  k ine t ics  p a r a m e t e r s  of d i o l d e h y d r a s e  f rom A. 
aerogenes h a v e  been  also r e i n v e s t i g a t e d  b y  th i s  t e c h n i q u e  
a n d  c o m p a r e d  w i t h  those  r e p o r t e d  in  l i t e r a tu re .  D a t a  
r e p o r t e d  in  T a b l e  III .  i nd i ca t e  a good a g r e e m e n t  of ou r  
d a t a  w i t h  t hose  a l r e ady  p u b l i s h e d  b y  o t h e r  a u t h o r s  ~. 

Discussion. T h e  m e t h o d  desc r ibed  h a s  t h e  a d v a n t a g e  
of b e i n g  a c o n t i n u o u s  r ecord ing  of t h e  k ine t i c s  r a t h e r  
t h a n  a s a m p l i n g  me thod .  Th i s  a l lows accu ra t e  measu re -  
m e n t s  of in i t i a l  r a t e s  and ,  in  add i t ion ,  leaves  m u c h  less 

Table I. Specificity of ADH-coupled dioldehydrase activity 

Enzymic 
activity 
(%) 

Complete system 100 
DMBC 7 
ADH 7 
1,2-Propanediol 7 
KCI 66 
BSA 9O 
Apodioldehydrase 0 

Experimental conditions as described under materials and methods. 

Table II. Dioldehydrase activity determined by ADH-coupled reac- 
tion and according to BOEHME and WINKLErt z 

nmoles propionaldehyde •mg -1 protein, min -1 
ADH-eoupled system Dinitrophenyl- 

hydrazone 
system 

120.3 ± 0.91 (6) 119.6-4- 6.5 (6) 

Data ! S.E.M. In parenthesis number of determination. 

Table III. Comparison of some kinetics parameters of dioldehydrase 
from A. aerogenes determined by the new assay method with those 
reported in literature 

New technique Literature 

Km of 1,2-propanediol 1.20 × 10-4M 0.81 x 10-4M (ref. 6) 
Ki of styrene glykol 3.56 × 10-~M 3.84 × 10-2M (ref. ~} 

room for e x p e r i m e n t a l  error.  The  s e n s i t i v i t y  of t h e  
m e t h o d  is r a t h e r  h i g h  as c o m p a r e d  w i t h  t h e  classical  
d i n i t r o p h c n y l h y d r a z o n e  m e t h o d .  The  s e n s i t i v i t y  m a y  be  
f u r t h e r  increased  b y  r eco rd ing  a t  340 n m  in s t ead  of 
366 n m  or even  f u r t h e r  b y  record ing  t he  f luorescence  
change  of t he  nuc leo t ide .  

The m e t h o d  ha s  l imi t a t ions ,  however ,  be ing  app l i ab l e  
on ly  to r e l a t ive ly  pur i f ied  sys tems .  Th i s  l i m i t a t i o n  m a y  
be, to  a c e r t a i n  ex t en t ,  c i r c u m v e n t e d  b y  t h e  use of t he  
r e s p i r a t o r y  inh ib i to r s .  A second l i m i t a t i o n  ar ises  f rom 
the  necess i ty  of u s ing  h i g h  c o n c e n t r a t i o n s  of pur i f ied  
A D H  w h i c h  shou ld  n e v e r  b e  r a t e - l imi t ing .  P r e l i m i n a r y  
e x p e r i m e n t s  a re  the re fo re  necessa ry  to  ensu re  t h a t  t h i s  
cond i t i on  is fulfi l led. Th i s  p o i n t  m a k e s  t h e  m e t h o d  fa r  
more  expens ive  t h a n  t h e  p r ev ious  one. All  t h i n g s  con-  
s idered,  however ,  we feel t h a t  t he  b a l a n c e  b e t w e e n  
a d v a n t a g e s  a n d  d i s a d v a n t a g e s  of t h e  new m e t h o d  f avour s  
i t  a n d  d i s f avour s  t he  s a m p l i n g  m e t h o d  of BOEHEME a n d  
VV'INKLER. 

Zusammen[assung. Es  wi rd  eine r a sche re  u n d  e m p f i n d -  
l ichere  M e t h o d e  zu r  B e s t i m m u n g  de r  Akt iv i t~ i t  y o n  Diol-  
d e h y d r a s e  beschr ieben .  
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