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1. In t roduc t ion  

: ~ b a e o s e  o x i d a s . e  of f n n g r 2 ]  sources i s  k n o w n  I,o 

be a gly~oprote" m [ l - - 4 ] .  Quanfi lat i~e analyses have 
shown lh.aI :the e n z y m e  contains 1t  to ],6~- of 
earb:0hydra~e dependJmg 011 !he S~UleeS ~2-4]. As 
h shown wilh  o the r  ~y.coenzym~s ~5~, glucose 
.oxidase is 'very. stable .,on s:torage mud fa i r ly  xesist~nI 
to ploleo]ysis  [2], bu~ no  detai led s tudy  on  the  ro]e 
o f  ,the ca rbohydra te  mo ie ty  has been published so. 
fal% 

in  :the present-papel,  a eomperadve  s iudy-on  the  
native mud pe~iod~le-oxidized ~ueose  is ,reported. 
l.t was revealed ~thmt no  signrafic~i a,].~.e~a{:ion-was 
cans.ed by the omdaii.0n in cata lyt ic  p~opezfies, 
pro!ein com?olmations,  and s tabi l i ty  a t ' s i n s /hea l ing  
in the absen'ce o f  d,enal~afing agents.  The on ly  
det.ec~abl:e change br..~,ught ~o,~lh by  2he per],odaae 
oxida,~ion was a ~-edu=lion of the s tabi l i !y  against 
hea~ing in ~he p~esenee .of SD8*. Th~s p h e n o m e n o n  " 
wa~ ~a~ t i t a~ i~e ly  shown by  a marked  d.ecr, ea~e in 
theen*ropy of activation as eonapax,et~ wi th  that-,of . 

the native enzyme.: These zesuhs indicate tha t  t h e  

- .  . . . 

2. Materla~ and  melh~cls 

Crude samples O f A ~ e ~ i t l a S  niAgex g!ue0se ,oxidase 
.we.~e ob 2iDeal f~om X y o w a  ~_akko Ig.ogyo C.~.: L~d.~ 
Toky,o]and purhqed as &escr~befi elsewheie i|4]. "the 
en~y~rne acIivi~y was m:easn.~ed ~y th~ use o f  a C~zk  
,oxygen ei:ec~rofle at 25°C in a 0.05 M av.=a~_t~ buffer ,  
pH 5 .5 .  TNe enzyme  co~,vem~a~ion ~va~ d~e~mined  
spec~ropho~om.etrica3ly in ,e~nas o f  ~he enzyme-bound  
F A D  b y  using i~s mo_~a~ .extinction c~eff~¢ien~, 
10.8 n}a~ - "  -~:..m- '~" f41- The glucose conc.eg, zaiion 
was convenient ly  expressed by  the ~c~al am.onn,~ 
a,ddefi a l though ~he enzyme  is k n o w n  l,o b.e aetiv.e on  
,5~s  ~ - ~ o , z ~ n  o n 1 2 ¢  [ , 6 ] .  T o t a l  ¢ a ~ b . e h y d , x a ~ e  content ~'as 

esthnat~d b y  ~he ph.enol--sulfuri¢ ackt rne,Ihod I7 ] ,  
and .~he qua~ilattive id entiNcation o f  co~npanem 
-sngalS ,h'a~ ,c~:r:ried ou~ by  ~he use-of a Shimadzu  
Gas-,e~Y~. oma~egcap~, GC4BMo CD spe.c!ra were . 
m e a s u r e d  a~ roon~ ~empera~u~,e with a 7a~co recording 
speclrop~lm.Lrnet,e.7, N-od~i J -2O.Pe~da ,~e  oxidalion 
was carried-oat Ln a 0.1-tH sodium_ merxa..~rioda~e 
Selmien at 0 m ~tne da~k ~ d,es¢i'ibed by  "fasud~ 

f l .  , lrs] :. 
periodale-o.~Jdized glucose oxidase is rnne~ m o r e  
su~cel~lible ~,o ~he tle~,erBe~ ~a~ 1.he n~i~v,e enz#rne. . - - 

l't: is,~then; eonceiwb]e ~hat the <:a~bohydlate ='noiety 3. Resutt~ 
con±ribua es ,o  inerease.:,he stabil i ly o f  ihe enzyme  " . 
a i th0ugh it d~es n m  atTeel the  gross s t ructure  o f -  " - 3.LCarbo]Tydrate co~¢e~t of4]~e ~ - . ~ \ e e n z ~ m e  
t h e . N o l e i n . m o i e i y .  -. - - • -. . 1~ gas been report.eft ~ha~ .gtscose oxiflase fTom " 
~: : - : .  i ' . '. - " :. . . . .  . . " : - - : .  ~ - - A } P :  niger,conta~ms some t 6 %  c.arbahy:dia,t~ by  weight ,  
=i: ) .::.-' - :: - " . : " i . -  .-.. ' . :  ~ .: _ - w h o s e m a i n c o m p o n e n i i s r n a n n o s e w i t h ~ i n ~ r s u g a z " .  

. :CD;'eJxcul~.-d~cl~dSm. : . :- " .- " '.- • ' " . / -  : ;. ' -  :. -' .-:: Nu:CoSe ~na l~e:,osamin@ 14] :~Jae p~-e~en~ ~ample . . . .  . 

- ~  . . . .  : : "  i - .  : : . . - . . . .  - . - ~ 
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• p h c n o l , s u ) f u r J c  a c K l m e t h o d : i G a s - c h r : 0 m a t o g r a p N c  : , "~ . ;  .a . : :  - :  ~, - 
a n a l y s e s . r e v e a l e d t h a t  m a n n o s e ~ I 7 5  I o  7 6 % - o f  t h e  - . . . / .  _ . . .  • ' 

1 : (0r67o), gaia~t0gam~ne- (S t o  6 % ) . a I l : d  . g h i c 0 s a m i i l e  " - ~ .  o " -  

- ' ~  ~ ° ~ ° ) " w e r e c ° n t a ~ l e d " ~ °  ~ i a ] J c ~ 3 1 i ~ i d  3 / v a s  d e [ e g t l e d l *  ~ " ;~'~ " i2  j ~ ~ j  
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. 3 .2~ P e r i o d a ~ e o x i d a : t i o ~  O.f .~he . e . n z y ~ e  - -  " ." -~. , , . ." 
.i-__Upon : incub:at io~ o f  t h e  e n z y m e w i f l ~  ;0,1 M s o d i u m  " ' _~ . --: _ . _ - _ _ . .  

::~imetape:riodat.e~ i t  W a s f o u n d - t h a t  t h e  ~ m o u n t  o f -  . .zoo ~ >  e~.o z.~.0 - zero aoo 
: c a r b o ~ y d x a x  e ' ~ : a s  ~ e d u c e d  : to a p p x o x i r n a , t e ! y  h a l f  o f  . . 

: : t h e : o r i g i n a l ~ a l u e  in  t w o  t aoa r s  ,,~ith li111e change  ~n . . . .  
. . . -  . . . - • . F.Sg. 2 .  C i r c u l a r  d ic~-ao i sm ~ p e ~ t r a  , o f g l ~ c o s e  .oMda~e .  C D  

.the overa]l catalvtie .activ]~.y,bul n0 further decxe ase ~peetr+a w e r e  rnea~a ,xed  w i t h  z. ] m m  ce i l  a~t xo.~m i 

. " ~  i h e  carb :ohy:dra te  w a s  s e e n  ew~n a / t e a - 1 6  h r -  xempe~a~n.~e, p~.5~ 52 ~ e  m e a n  resid~ae weigh~ o fa ro i~o  
:incub--iiti,on ( f i g  t). ,  :Ga~-chroma~10g~apNe a n a l y s e s  aeia~ w a ~  t a R . e n . ~  1t,D i n  ~the ~ a ~ e n l a t i 0 n  o f  m ~ l a z  ~ l ~ p t i e i t . y  

. - .- • (o)~ (. . ) l~a~ive e n z y m e ;  . ( - - - )  5 la~ :ox id i zed  . e n z y m e .  

- ' : i  i . i i " " " " " " " " " - " . • 
. . t ~ , ,  "t --  . . . . 

" - " . i 0 ¢  

" ~ . . 0 (  

... .~_ ~ 

• .,~-~o~"- - i 
• ~ - | - 

• ~_ ~0 
:g~ | 

L_ 
0 I 2 ~ 4 5 1~ 

it} 

'~ . - .  

g 

( J  

~- t h e  f i n d i n g  t laat  •this e n z y m e  p r o t e i n  ha~ a v e r y  s m a l l  
a m o u n t  :of  ze.gnlar s , t ruc tu re ,  s u c h  as  ,~-hel ix  a n d / o r  
~sta-uet~r .e .  A s s u m i n g  t h a i  t h e  :CD heI iavJox  is  mainly " 
. , due  t e  , t h e  ~ - - h e l i x  . c o n f o r i i a a f i . o ~ ;  t h : e  h e l i x ,  c ~ n I e r a ~ t s  

" o f  t h e  n a t i v e  a n d  1?~e 5 .,lar-oxidize.d e n z v m e ~ a m p l e s  " 
a r e  e a l d u l a l e , d  a s  111 ~ n t t  I 1 ~ 5 % ,  r e s p e c t i v e l y  [ 9 , 1 0 ]  ; 

] t  is i thus e v i d e n t  •that t h e  p e r J o d z ~ e o x i d a ~ i o n  d i d  

" n o t  ,cause z signi,~can~ a l te~at i ,on  r e t h e  p r o t e i n  

- - Ineubnl] ,0n 'Tim~ [ ~  s t r u c t u r e .  - - .  . -  . . . .  :. • - - . . . .  
• . - . . . 
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: .  " - - " . . ." A s  S h o w n m  fig: 3 (Curvea) , . t lae  e n z y m e  w a s f o u n d  " 

M i c h a e l i s ~ c o n s t a n t s f o r  g l u c o s e  a n d  f o r  m o l e , e u ! a t  , -- : ~ e r .  s t a b i ~ t y . a g a i n s i t h e a f i n g d n ~ : c o m p a r i s O n . w i t h  
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. e n z y m e ~ e r e . . . 2 6  m M  :and 0 i20 .  rnM,- respe .c t iv .e ly ; :  " - - ::, Stable?fl~an.~the r iat ivel  e n s u e  i n  the : .pxesence  o f  s D S  
. . : -  ..... " - -. -..: ( C u r v e  d')~ K i n e t i c  a n a l y s e s ' s h o w e d  flaat, t t i , e h e a t - .  :• 

pro)ein: i::•:; : ! " aetiwtiOnprdcessw.asex reSsed, b y a  fbs t  ozder  •' ' 
~? 5 .hr -oxid ized~• i  :i ??i~.: ::-..~iYate! ::eoia s t an t  ~, ,k ~ ~ a.n:d~:fl-2e .~e i i i ve r a iu r e  d&>en.dence  " ; 
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