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control was isolated directly as the hydrazone derivative. In  an exper iment  similar to tha t  
described in the last section, the unoxidized L-leucine remaining on the column after washing 
with water  was eluted wi th  2 N HC1. The eluate was evaporated to dryness several t imes in 
a rotat ing evaporator .  The residue was dissolved in water,  cleared by  centrifugation and neutra-  
lized wi th  1.6N NaOH.  Five volumes of alcohol were added and the solution cooled and the 
crystalline L-leucine centrifuged off. The leueine was 
then  recrystallized in the same manner  and finally TABLE I 
taken to dryness over P,O~. 

The isolated compounds  were then analyzed Compound recovered moles deuterium/mole 
for deuter ium content*.  The results are shown in . . . .  
Table I. L-leucine N o  

I t  is unlikely t ha t  any significant exchange Phenyl  hydrazone 
occurred on the column since the a-keto isocaproic (enzymic reaction} o.12 
acid is not  bound  to the resin and the medium in Phenyl  hydrazone 
which the acid is eluted from the column is at  least (non-enzymic reaction) o.i 5 
50 % D20. 

Thus  it is quite apparen t  tha t  the deuter ium which is incorporated into the a-keto iso- 
caproate is a result  of enolization only and tha t  no other  deuter ium from the medium is in- 
corporated. Fur the rmore  no significant reversal occurred under  the reaction conditions since no 
excess deuter ium is incorporated into the L-leucine. The oxidation of amino acids by  L-amino 
acid oxidase mus t  therefore proceed th rough  the imino form of the amino acid according to 
mechanism (1) and an a-fl  unsa tura ted  intermediate as in mechanism (2) is not  formed. 
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Interference by reduced pyridine nucleotides in the 
diazotization of nitrite 

Nitrate  and nitrite reductases are usually assayed in p lant  extracts  by  determining the formation 
or removal  of NO2-, using either di- or t r iphosphopyridine  nucleotide ( D P N H  or TPNH)  as an 
electron donorl,~,a, 4. Sulphanilamide is added to form a diazo compound with NOz-,  which is 
then  coupled to N-( i -naphthyl ) -e thyldiamine  hydrochloride to form the red azodye 5. I t  has been 
observed tha t  a small non-enzymic disappearance of nitri te occurs when T P N H  and nitrite are 
allowed to react for a few minutes  wi th  the acid sulphanilamide reagent prior to coupling it to  
the  naph thy l  reagent e. This has been a t t r ibuted  to the deaminat ion of the amino group of the 
adenine in T P N H .  

Dur ing the course of our  enzymic studies on ni trate  assimilation in plants,  we have confirmed 
t h a t  T P N H  or D P N H  interfere with the nitrite test. When  determining the appearance of NO z- 
f rom NO 3- in the ni trate  reductase assay the effect of the T P N H  or DPNFI  is negligible because 
NO~- is being formed. There is, however, considerable interference in the nitrite reductase method,  
because NO~- is being removed and the DPNFI required for maximal  activity of the enzyme 
results in more than  75 % non-enzymic disappearance of NO2-, as shown in Table I. 

T A B L E  I 

ASSAY OF NITRITE REDUCTASE FROM 
Neurospora crassa 

(m/zmoles NO a disappearing[io min 
incubation period) 

Experiment ~ 2 3 

Complete reaction mixture  15 14 16 

Reaction mixture  less enzyme 9.4 z 1.i I 1.i 

Complete reaction mixture:  o.15 ml o . i M  
pyrophospha te  (pH 7.5); 0.2 ml io 4M NaNOl;  
0.05 ml boiled pig heart ;  o.I ml i o -ZM D P N H  
and o.i ml enzyme (i.56 mg protein/ml).  After 
io min incubation, 0. 5 ml 1% w/v  sulphanil- 
amide ill N HC1 and I ml o.oi % w/v N-(I-  
naphthyl)-e thylenediamine hydrochloride were 
added and the volume made to 5 ml with 
distilled water.  The solutions were assayed in a 
Spekker absorpt iometer  in 0. 5 cm cells, with 
green filters. 
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E x p t .  

TABLE I I  

INHIBITION OF THE NO 2 TEST BY D P N H  

Optical density Inh ib i t ion  by 

D P N H  
20 mFmoles  NO2 ( % )  

20 re#moles N O ,  + o . i  Fmole D P N H  

I 0.079 0.027 68 
2 0.077 0.025 69 
3 0.080 0.026 69 

Assay for NO~ as in Table I. 

In  these exper iments  the naph thy l  reagent  was added immediately after the sulphanilamide 
bu t  delay in adding the lat ter  made no difference to the results. 

The data in Table I I  show the effect of D P N H  in inhibiting the nitrite test. 
These results cannot  be interpreted to mean tha t  a chemical reduction of NOz-  by  D P N H  

has  occurred because there was  no oxidation of D P N H  by  NO2-, in the absence of the enzyme, 
as il lustrated in Fig. i. 

EVANS ~ has shown that ,  under  acid conditions, the presence of D P N H  did not  result  in an 
appreciable disappearance of N O , -  unless the ratio of D P N H  to NOz-  was 5:1. The results of 
our  experiments,  however, demonst ra te  t ha t  the interference is considerable over a wide range 
of D P N H / N O z -  or T P N H / N O ~ -  ratio, viz. 2.0 to io, as shown in Table I I I .  At  an equivalent  
ratio, the inhibition by  D P N H  is more severe than  t h a t  of T P N H .  
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Fig. I. Effect of NO 2- on the oxidat ion of D P N H  in the presence and absence of nitri te reductase. 
O O, 20 mFmoles  NO~ and o . i /zmole  D P N H  in o . i M  pyrophospha te  p H  7.5; × × ,  as 
above plus o.i ml nitri te reductase (1. 5 mg protein/ml) from Neurospora. Ordinate:  log .r0/I 

at 34 ° m F. 

T A B L E  I I I  

EFFECT OF VARIOUS MOLE RATIOS OF D P • H / N O  2 AND T P N H / N O 2  ON TI tE  NITRITE TEST 

(Values found as % of NO 2 added) 

D P N H / N O ~  o 2. 5 5 7.5 20 

Expt .  i ioo 50 46 30 25 
Expt .  2 ioo 5 ° 44 31 24 

T P N H / N O ~  o 2 4.1 6.2 8. 3 

Expt .  3 ioo 8o 75 57 5 ° 
Expt .  4 IOO 77 74 55 48 
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T A B L E  IV 

EFFECT OF THE ORDER OF ADDING REAGENTS ON THE D P N H  INHIBITION OF THE NITRITE TEST 

(Values found as % of NO 2 added) 

Order o/ r. NO~ r. NO 2 ~. NO~ r. N02 
2. D P N H  2. Sulphanilamide 2. Naphthyl reagent 

addition 2. Sulphanilamide 3. Sulphanilamide 3. D P N H  3. D P N H  
o] reagents 3. Naphthyl reagent 4. Naphthyl reagent 4. Naphthyl reagent 4. Sulphanilamide 

Exp t .  1 loo  34 IOO 60 
E x p t .  2 IOO 32 IOO 6o 

Assay  m i x t u r e :  20 m/zmoles NO 2 and o.I #mole  D P N H ;  NO 2 de t e rmined  as in Table  I. 

The mode of the  D P N H  in te rac t ion  wi th  n i t r i t e  was s tud ied  fur ther  by  v a r y i n g  the  order  in 
which  the  r eagen t s  were added  to  the  reac t ion  mix tu re .  The resul ts  are shown in Table  IV. 

I t  is clear  t h a t  when  su lphan i l amide  reac ted  first  w i t h  NO 2- to  form the  d i azon ium sa l t  
the  subsequen t  add i t ion  of D P N H  did not  in terfere  wi th  the  azodye  format ion.  Thus  i t  appears  
t h a t  D P N H  and  T P N H  compete  w i t h  NO 2- for the  same si te on the  diazo compound.  I t  is of 
in te res t  t h a t  ne i the r  D P N  nor  T P N  inh ib i t  the  d iazo t i za t ion  process. 

To overcome th is  serious in terference wi th  the  n i t r i t e  reduc tase  assay  we propose the  
fol lowing modif ica t ion  in which res idual  D P N H  and  T P N H  are r emoved  by  a b a r i u m  ace ta te -  
alcohol  t r e a t m e n t .  At  the  end of the  incuba t ion  per iod add  o.i  ml  iV/ Ba  ace ta te  and  2.5 ml  
95 % v / v  e thanol ,  in the  cold, to  the  reac t ion  mix tu re ,  a g i t a t e  well and  cent r i fuge  a t  o ° C. N i t r i t e  
is de t e rmined  in the  supe rna tan t ,  in the  usual  way.  The resul ts  ob ta ined  by  th is  me thod  are  
reproduc ib le  and  devoid  of interference.  
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Correction of rotatory dispersion characteristics of adenosine 
triphosphate and related compounds 

In  a recent  pub l i ca t ion  I the  influence of p H  on the  va lue  of .,to and  Km of adenine,  adenosine,  
AMP, A D P  and  ATP  was p resen ted  in table-form.  Because of a cons t an t  a r i t hme t i c  error  in the  
calcula t ions ,  al l  va lues  of slope (Kin), s t a n d a r d  dev ia t ion  of slope and molecular  ro ta t ion  are too 
large by  a fac tor  of 2. The  in t e rcep t  ($c) and  the  s t a n d a r d  dev ia t ion  of the  in te rcep t  are not  
affected. I t  should  be no ted  t h a t  th i s  error  in no w a y  affects the  ideas or i n t e rp re t a t i ons  presented  
in the  publ ica t ion .  

A correc ted  t ab le  is g iven  below. 


