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New substrate for galactose oxidase 

Galacto~e oxtda~e (D-galactose oxygen oxMoreductase ,  E(" I I 3 ~)) from Polv- 

porus czrcznatus cata lyzes  the ox lda twn  o fga lac tose  by molecular  oxygen In addi t ion  
to the  galactose,  a nuinber  of compounds  re la ted  to galaet()se were OXl&zed The 
polxniers  conta ining galacto~e xxere oxldlTed nlueh more rapMlv than  the galactose  
~t~elf and q lowed much higher  afflnit le,  for the enzyme 1 

( ,alto tose oMdase was used as the reagent  for the  de te rmina t ion  of galactoae 2 a 
The present  comnmmcat~on > concerned w~th dflaxd~(,xvacet()ne as the subs t ra te  fl,r 
galactoae oxMaae 

Galacto~e ()xldase pur lhed from a tu l tu re  medium of P czrc,nalus had a ,pe(qh( 
act ivi ty of 918o umta /mg  prote in  Dl l Iyd toxyace tone  supphed by  b~gma ( heroical ('(, 
was chromatograph ica l ly  pure I;()r the a*~av of galactose  oxlda*e, ( i luc(>ta t  Reagent  
(Wor th ing ton  Blochem Corp)  was used wi thout  glucose oxMa~e at  descr ibed b \  
AVIGAD c~ al z Galact()ae ()xtda~e wa~ also a , , a y e d  b \  the  oxygen up take  at  the 
<)xvgen electrode ~ 
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D l h y d r o x y a c e t o n e  p h o s p h a t e  o 
DL-(,I'~ c e r a l d e h v d e  ~-phospha t¢  o 

Several  keto conlpounda were as.~ayed as .~ubatrates for galactoae oxldase 
Table  I shows t ha t  d f l lydroxyace tone  was ox i&zed  much more r ap id ly  than  galacto~e 
i tself  The Mlchaehs-Menten  cons tan t  ( K i n ) f o r  d lhydroxyace tone  was de te rmined  
by  employing  perox ldase -o-d iamsld lne  or b y  observing the oxygen up t ake  F rom a 
L m e w e a v e r - B u r k  plot  of  the data ,  the  Km value  for d ihydroxyace tone  was found to 
be o o31 M in the  first me thod  and o o45 M in the  last  one (Fig I) ThIa mean t  t ha t  
the  K)n for d ihvdroxyace tone  wa~ IO t imes  smaller  t han  tha t  for galactose and of the  
~ame order  a~ t ha t  ob ta ined  for mellbloae Fig 2 showa the oxygen up take  when 
&h 3 d roxyace tone  or galactoae was present  in the  incubat ion  medluna in the  concen- 
t r a t ion  ()f ~ubstrate  ~atura t ion The ini t ia l  ve loc i ty  of d ihydroxyace tone  x~aa 5 t lmea 
grea ter  t han  tha t  of galact(>e The oxMatmn of  &hydr( )xvace tone  by  galactose  
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Fig i Effect  of d l h y d r o x y a c e t o n e  concen t ra t ion  on enzyme  a c t i v i t y  as shown by  L m e w e a v e r -  
B u r k  plots  The oxygen  u p t a k e  was measured  a t  the  oxygen  e lect rode 8 The i ncuba t ion  m i x t u r e  
con ta ined  i 85 i tg of ga lac tose  oxldase,  d l h y d r o x y a c e t o n e  as ind ica ted  m the  figure, and  o i M 
p h o s p h a t e  buffer (pH 7 2) to m a k e  up 2 ml 

Fig  2. C o m p a r a t i v e  ra tes  of d l h y d r o x y a c e t o n e  and galac tose  ox ida t ion  The oxygen  u p t a k e  was 
measured  a t  the  oxygen  e lect rode 6 The i ncuba t ion  m i x t u r e  con ta ined  galactose,  d lhyd roxy -  
acetone,  and  ga lac tose  oxldase  c o n c e n t r a h o n s  as ind ica ted  m the  figure, and  o I M p h o s p h a t e  
buffer (pH 7 2) to  m a k e  up 2 ml 

oxldase was lOO% inhibited by 2 mM hydroxylamlne and 2 5 mM cyanide as was 
the galactose oxidation 

The results suggest that dlhydroxyacetone is a better substrate for galactose 
oxidase than galactose 
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