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The quantitative determination of amino acid hydroxamides* 

l " a t t y  :~citl h y d r ( ~ x a m i d e s  are  u s u a l l y  d e t e r l n i n e d  by  react i<m w i t h  le r r i t  c h l o r i d e l . e . T h e s c  
l n e t h o l l s  a re  no t  as  . s ; i t i s lac tory  for the  d e t e r m i n a t i ( m  of a m i n o  ac id  hvdr (~x :m/ ides  l*ecaus0 ~lI 
h,w co lor  y i e l d s  and  l a rge  x ' a r i~ t ions  ill t i le  co lor  v a l u e s  of d i l f e r e n t  a m i n o  acid>. The ferr ic  c h l o r i d e  
n l e th l )d  of ISELIN. HL!ANG AND XIEMANN 3 \VtIS / level/q~ed for t h e  d e t e r n l i n a g i t m  (if al / l i l l l)  ac id  
h v d r o x a m i d e s ,  a n d  g i v e s  h i g h e r  color  y i e lds  t h a n  the  Ine th tM d e s c r i b e d  here .  I h~xeve r ,  t h i s  m e t h t . I  
is no t  a p p l i c a b l e  in t h e  p r e s e n c e  of h igh  c o n c e n t r a t i o n s  of h y d r o x y l a m i n c ,  bec; /use t he  co lor  is 
b l e a c h e d  r a p i d l y .  T h e  b l e a c h i n g  is due  to  t he  r e d u c t i o n  of ferr ic  i~m b y  h v d r o x v l a m i n c  a t  t h t  
h i g h e r  p H  of t h e  ~'N~ielU;lllll m e t h o d .  Sil'Jce a m e t h o d  was  needed ,  w h e r e  hv /h- ,~xvlamine  v:tulld 
be  used  as  a " t r a p p i n g "  ugcn t  I t he  m o d i t i c a t i l m  d e s c r i b e d  be low was  dev i sed .  

T h e  p r o c e d u r e  w h i c h  ha s  gliven b e s t  r e s u l t s  is as b i l l o w s :  "I'll 3 nil of rcm: t i tm l u i x t u r e  a t  
p l l  7.o (or s t a n d a r d  so lu t ion )  c o n t a i n i n g  n e u t r a l i z e d  
h y d r o x y l a m i n e  (1.o ,11 f inal  c o n c e n t r a t i o n )  is a d d e d  

• 4 ml  of l eo  o{~ t r i e h h w a c e t i c  ac id ,  p H  o .0"* and  o.0 ml 
~)f e.O 31 a q u e o u s  ferr ic  chhwide .  The  pr( ) te in  p r e c i p i t a t e  
is c e n t r i f u g e d  or f i l t e red  e l i  a n d  t i l e  co lor  is r ead  in t i le  
I ~ e c k m a n  s p e c t r o p h o t o u l e t c r  n f t e r  5 2o I n i n u t e s  a t  520 
ln/~'. B l a n k s  a n d  s t a n d a r d s  arc  c a r r i e d  t h r o u g h  t he  
tw')cedure-  

The  co lor  v a l u e s  td ) t a ined  Oll s t a n d a r d s  of [eucine  
a n d  a l a n i n e  h y d r o x a m i d e * * *  are  s h o w n  ill Vig. I. Good  
p r o p o r t i o n a l i t y  is o b t a i n e d  b e t w e e n  o p t i c a l  d e n s i t y  
a n d  c o n c e n t r a t i o n  ill t h e  r a n g e  o.2 to  l.O/t.ll pe r  ml.  
I t  is n o t  p o s s i b l e  to  o b t a i n  a c c u r a t e  e s t i m a t i o n s  a t  
l o w e r  ( o n c e n t r a t i o n s  t h a n  these  b e c a u s e  of t he  h igh  
r e a d i n g  of t i le  b l a n k  (op t i ca l  d e n s i t y  is o.oS o. z). Cohl r  
v a l u e s  b e g i n  to  fall  off a b o x e  i .o p M  per  ml.  The  v a l u e s  
b h o w n  ill t h e  f igure  r e p r e s e n t  t he  e x t r e n l e s ,  Sillce t he  
d e t e r n m m t i o n  of 4 o t h e r  ~ll/lilli~ ac id  h y d r o x a m i d e s  
{glyeine,  t y r o s i n e ,  t r y p t o p h a n  and  l u e t h i o n i n e )  g a v e  
s i m i l a r  c u r v e s  w h i c h  fell b e t w e e n  t he  v a l u e s  s]loV,:ll. 
'The o p t i c a l  d e n s i t i e s  for t he  0 an l i l lo  ac id  hvdrox- .  
a i n i d e s  t e s t e d  w e r e  o.77 o.o9 a t  a c o n c e n t r a t i o n  i)f 
t /¢31 pe r  ml .  The  c o n c e n t r a t i o n  of h y d r o x y l a n l i n e  
used  does  n o t  a l f ec t  t i l t '  co lor  v a l u e s  up  to  ;t conceu-  
t r a t i o n  of [ .e  3I. T h e  l inal  p H  of t h e  r e a c t i o n  m i x t u r e  
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l"ig. I. O p t i c a l  d e n s i t y  r e a d i n g s  at  
v a r i o u s  c o n c e n t r a t i t m s  of a m i n o  ac id  
h y d r o x a m i d e .  The  p r o c e d u r e  is g i v e n  
ill t i le  t e x t .  The  u p p e r  c u r v e  (O) shows  
v a l u e s  for l euc ine  h y d r o x a m i d e ,  t he  
l ower  c u r v e  ( . } for a l a n | h e  h y d r o x -  

am | t i e .  

s h o u l d  be  b e t w e e n  o. 7 o.~). The  color  y i e ld  i nc r ea se s  w i t h  h i g h e r  p I l ,  b u t  t h e  co lor  f ades  e v e n  a t  
p H  I .e.  The  p H  chosen  g ixes  t he  h i g h e s t  co lo r  y i e l d  c o n s i s t e n t  w i t h  s t a b i l i t y .  S i m i l a r l y ,  t h e  ferr ic  
ion c o n c e n t r a t i o n  c h o s e n  is a c o m p r o n l i s e ,  s ince  h i g h e r  color  y i e l d s  a re  o b t a i n e d  w i t h  m o r e  i ron,  
b u t  t h e  b l a n k  v a l u e  a lso  i n c r e a s e s  r a p i d l y .  The  h i g h  t r i c h l o r a c e t i c  ac id  c o n c e n t r a t i o n  g i v e s  b e t t e r  
co lor  y i eh l s  a n d  a l i o r d s  s o m e  l m t t e r i n g  a c t i o n .  T h e  m e t h o d  ha s  b e e n  used  w i t h  good  r e s u l t s  t o  
fo l low t h e  r e a c t i o n  w h i c h  occu r s  w h e n  A T P  a n d  a m i n o  ac ids  a re  i n c u b a t e d  w i t h  a so lub l e  
e n z y m e  f rom r a b b i t  r e t i c u l o c y t e s  in t i le  p r e s e m e  of h y d r o x y l a m i n e  r'. 
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* S u p p o r t e d  (in p a r t )  by  a g r a n t - i n  a id  to  Dr.  HENRY BORSOOK f rom the  A m e r i c a n  C a n c e r  
S o c i e t y  u p o n  r e c o z m n e n d a t i o n  of t i le  C o m m i t t e e  on G r o w t h  of the  N a t i o n a l  Research  Counci l  
a n d  a g r a n t  from t h e  N a t i o n a l  Sc ience  F o u n d a t i o n .  

** N e u t r a l i z e d  to  th is  p H  w i t h  s o d i u m  h y d r o x i d e .  T h i s  r eagent  is s tab le  for one  w e e k  in the  c o k l .  
*** T y r o s i n e ,  leucine,  a lanine ,  g iyc ine  and  m e t h i o n i n e  h y d r o x a m i d e s  were  k i n d l y  g iven  b y  I)r.  

] )ETI+2R LOWY a n d  t r y p t o p h a n  h y d r o x a m i d e  w a s  a gift  f rom Dr.  CARL N IEMANN. 


