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The determination of aminotripeptidase activity by a rapid 
spectrophotometric method 

Amino t r ipep t ida se  ca ta lyses  the  hydro lys i s  of t r ipep t ides  at  thei r  N- te rmina l  
pep t ide  bond,  forming a d ipep t ide  and a free amino acid z. The usual  subs t r a t e  for 
rou t ine  assay  of t r ipep t idase  is t r ig lycine,  and  the react ion is usual ly  followed by  the 
t i t r imet r i c  me thod  of GRASSMANN AND HEYDE 2. This me thod  is t ime-consuming,  and  
because  the  end-poin t  fades, reproducible  resul ts  are difficult to obtain.  

Amino  acids and  pept ides  form coloured copper  complexes  3. I t  was discovered 
tha t  t r ig lycine  forms a complex with  a m a x i m u m  absorbance  at  55o m/~, while glycyl-  
glycine and  glycine bo th  form complexes  wi th  m a x i m u m  absorbance  at  64o m/~, 
suggest ing t ha t  the  decrease in absorbance  at  55o in/, and  the increase in absorbanee  
at  64o m #  should bo th  follow the hydro lys i s  of t r ig lycine  b y  amino t r ipep t idase .  

Copper complexes  were made  b y  add i t ion  of o.5 ml of tes t  solut ion to 3 ml 
washed copper  phospha te  suspension 5, and  centr i fuging af ter  s t and ing  for 5 min.  
Absorbances  at  55o and 64o m #  were then  measured.  The colour reached a m a x i m u m  
after  5 min and was s tab le  for at  least  3o min. 

Syn the t i c  mix tures  of t r ig lycine  with  glycine plus glycylg lyc ine  represent ing  
va ry ing  degrees of hydro lys i s  of the  t r ipep t ide  were made,  and  the i r  absorp t ion  spec t ra  
de t e rmined  (Fig. i ) .  The degree of s imula ted  hydro lys i s  was d i rec t ly  re la ted  to decrease 
in absorbance  at  55o m#, and  to increase at  640 m#. 
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Fig. I. Absorption spectra of copper complexes formed from mixtures of triglycine with glycyl- 
glycine and glycine. Various degrees of hydrolysis of triglycine were simulated by mixing o.o 5 M 
triglycine and a solution 0.o 5 M with respect to both glycine and glycylglycine in varying pro- 
portions. Copper complexes were formed from o. 5 ml of each mixture by adding 3 ml of copper 
phosphate suspension, allowing to stand 5 min and centrifuging. Numbering of curves refers to 
the proportion of triglycine, as follows: Curve i, ~oo% ; Curve 2, 80% ; Curve 3, 60% ; Curve 4, 
4o0 ;  Curve 5, 2o%; Curw~ 6, 0% triglycine; respectively representing o, 20, 4 o, 60, 80 and 
loo% hydrolysis. 

Horse  e ry th rocy t e  amino t r ipep t idase  was p repared  according to the  methods  
of ADAMS, DAVIS AND SMITH 6. I.O ml of the  purif ied enzyme was incuba ted  at  37 °, 
p H  7.9 wi th  o.2 mmole  Tris  and  o.25 mmole  t r ig lycine  in a to ta l  volume of 5 ml, and  
o.5-ml samples  were wi thdrawn at  in terva ls  to follow the course of hydro lys i s  b y  the  
change in absorbance  of the  copper  complexes at  55o and 64o m/, (Fig. 2). There  was 
no change in absorbance  in control  sys tems wi thou t  enzyme,  nor in controls  wi thou t  
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Fig. 2. Enzymic  hydrolysis of triglycine followed by absorbance of copper complexes. Purified 
horse aminotr ipept idase  was incubated at  37 ° with triglycine at p H  7.9 as described in the text.  
Samples were wi thdrawn at  intervals, and absorbance of the copper complexes determined at  
64o m# (full circles) and 55 ° m/~ (open circles), lOO% hydrolysis of the tr ipeptide had been 
achieved after approx.  5 ° min incubation, as can be seen. 

Fig. 3. Effect of p H  on hydrolysis of triglycine by aminotr ipeptidase,  o.5 ml of purified amino- 
tr ipeptidase was incubated at  37 ° with o.i mmole Tris and o.125 mmole triglycine in 2. 5 ml total 
volume at several p H  values. Immedia te ly  after  adding enzyme and after io and 20 min o.5-ml 
samples were wi thdrawn for copper complexing. Absorbance of copper complexes was measured 
at 55 ° and 64 ° mff. The absorbance difference between zero and 2o-min samples was the measure 
of activity. Open circles refer to absorbance at  64o mff due to appearance of glycylglycine and 
glycine; full circles refer to 55 ° mff, due to disappearance of triglycine. 

triglycine. The pH optimum of the aminotripeptidase was easily and rapidly determin- 
ed by this method using Tris buffer throughout, adjusting the pH of buffer and tri- 
glycine solutions beforehand by adding I M NaOH (Fig. 3)- The decrease in triglycine 
and increase in hydrolytic products gave exactly similar values for the pH optimum, 
suggesting that the method could just as accurately be applied to the routine assay 
of aminotripeptidase using the decrease in absorbance due to copper complex at 
55o m# as the sole parameter. 
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