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Properties of purified c~-L-arabinofuranosidase from Aspergillus niger 

Since the  repor t  b y  EHRLICI-I AN D SCHUBERT 1, in x928, on the  enzyme tha t  l ibera tes  
a rabinose  from beet  a raban ,  l i t t le  more has been r epor t ed  on this problem.  "[o add  
to  our knowledge  in this  field, we have  been s tudy ing  this  enzyme and have succeeded 
in finding a me thod  for pur i fy ing  i t  from Aspergil lus niger 2. The highly purif ied enzyme 
is an a -L-arab inofuranos idase ;  knowledge of i ts funct ion would be in lpor tan t  for 
s tudy ing  a rab inose -con ta in ing  polysacchar ides .  

The enzyme was p repared  from the cul ture  fluid of A.  ~z~,er (for deta i l s  see 
previous  paper2). The process is as follows: sa l t ing out  b y  a m m o n i u m  sulfate,  gel 
f i l t ra t ion on Sephadex  ( i - Ioo ,  c h r o m a t o g r a p h y  on D E A E - S e p h a d e x ,  I )EAE-eel lu lose ,  
SE-Sephadex  and h y d r o x y l a p a t i t e .  The enzyme used in the  present  work was con- 
f i rmed to be homogeneous  by  u l t r aeen t r i fuga l  analys is  (1;ig. I).  

A reac t ion  mix tu re  con ta in ing  0.5 ml of o.o25 M phenyl  ¢~-L-arabinofuranoside, 
o.25 ml of o . i  M Mcl lva ine  buffer (pH 4.o), 0.5 ml of  enzyme solut ion,  o.125 inl of 
wa te r  and  2 drops  of toluene was incuba ted  at  3 o .  The a rab inose  p roduced  was 
measured  by  the  me thod  of SOMOGYI 4 and NELSOX 3. The l inear  re la t ionsh ip  between 
the  a rab inose  formed and the a m o u n t  ()f purif ied enzyme could be d e m o n s t r a t e d  up  
to o.72 #g  of enzyme per  ml of reac t ion  medium dur ing  a 3o-min incubat ion .  

Crysta l l ine  phenyl  ,z-h-arabinofuranoside was p repa red  by  the me thod  of 

Fig. i. Velocity sedimentation of a-L-arabinofuranosidase. Schlieren pictures were taken with a 
Spinco Analytical Ultracentrifuge model E at 5978o rev.~min and 2o °. The purified enzyme in 
o.i M acetate buffer, (pH ().o) was analyzed at a concentration of t) mg enzyme protein per ml. 

BORJESON et al. 5. Ni t ropheny l  a -L-a rab inopyranos ide  was synthes ized  by  the me thod  
of SNYDER AND LINK 6. ( ; rude bee t  a r aban  was p repa red  by  the  me thod  of HIRST AND 
JONES v and  p a r t i a l l y  purif ied as men t ioned  in the  previous  paper  2. F u r t h e r  puri-  
f icat ion was car r ied  out  b y  gel f i l t ra t ion  on Sephadex  G-5o. The purif ied bee t  a r aban  
was 97.8% pure  and  had  a [aiD 2~ --~ I6o.8 ° in wa te r  (c, I.(7). 

A p H - a e t i v i t y  curve was ob t a ined  as shown in Fig.  2. The a c t i v i t y  of the  enzyme 
towards  phenyl  a - I . -a rab inofuranos ide  was found  to be maximun~ at  p H  3.8 to 4.0. 

In i t i a l  reac t ions  on pheny l  ¢1-L-arabinofuranoside and beet  a raban  were observed  
dur ing  a zo-min incuba t ion .  As shown in Fig. 3, the  a inounts  of a rabinose  re leased in 
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Fig. 2. Effect of p H  on enzymic activity. 0. 5 ml of o.o25 M phenyl a-L-arabinofuranoside, o.25 ml 
of o.i M Mcllvaine buffer, 0.5 ml of enzyme (o.5 yg  of proteinl and o.125 ml of water  were in- 
cubated at  3 °0 for io rain. 

Fig. 3. Action on phenyl  arabinoside and beet a raban  (initial reaction). 2.o ml of o.o25 M phenyl 
a-L-arabinofuranoside, i . o m l  of o.I M McIlvaine buffer (pH 4,o), 2 .oml  of enzyme (2.o/~g of 
protein) and 0. 5 ml of water  were incubated at  3 o°. 3.0 ml of 0. 5 % beet,.araban, o.75 ml of o. 1 M 
Mcllvaine buffer (pH 4.0) and I.O ml of enzyme (I.O ttg of protein) were incubated at  3 o°. upper  
line: phenyl  arabinoside, under line: beet araban.  

the media were assayed as a linear function of reaction time, and determined to be 
42.3 #g for phenyl a-L-arabinofuranoside and 5.4/~g for araban per min per #g of 
enzyme, respectively. Only L-arabinose was found during the course of hydrolysis 
by the method of paper chromatography. Nitrophenyl a-L-arabinopyranoside was 
examined by  enzymic action, but  an increase in reducing value was not observed. 

Michaelis constants were determined to be I.IO g per 1 for phenyl a-L-arabino- 
furanoside and 0.26 g per 1 for araban by the method of LINEWEAVER AND BURK 8. 

For studying the inhibitory effect of salts on the enzymic action, the enzyme 
solution, 0.25 ml (0.5 #g protein) was mixed with 0.25 ml of Mcllvaine buffer (pH 4.0) 
and 0.25 ml of salt solution and the mixture was allowed to stand at 20 ° for IO rain. 
Then 0.5 ml of phenyl a-L-arabinofuranoside solution and o.125 ml of water were 
added and the enzymic activity was assayed. As shown in Table I, the inhibitory effect 
of mercuric ion was clearly observed. 

T A B L E I  

E F F E C T  O F  M E T A L  I O N  O N  E N Z Y M I C  A C T I O N  

Salt Relative 
(zo -a M)  activity 

(%) 

None ioo.o 
MnSO4 97. i 
F%(SO4)3 73.6 
FeSO4 95.4 
CuSO4 91.2 
ZnSO~ 96.5 
Calcium acetate 95.2 
Mercuric acetate o 
COC12 90.5 
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T h e  r e s u l t s  in t h e  p r e s e n t  w o r k  d e m o n s t r a t e  t h a t  t h e  h i g h l y  pu r i f i ed  e n z y m e  

f r o m  A.niger is a - l . - a r a b i n o f u r a n o s i d a s e  a n d  i t s  o p t i n m m  p H  is 3.8 to  4.o. T h e  e n z y m e  

was  a lso  a c t i v e  o n  b e e t  a r a b a n ,  a n d  L - a r a b i n o s e  w as  l i b e r a t e d  as t h e  e n z y m i c  p r o d u c t  

in  b o t h  cases .  
W e  t h a n k  Dr .  H.  YaMADA of K y o t o  U n i v e r s i t y  for  p e r f o r m i n g  u l t r a c e n t r i f u g a l  
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