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For  the co lo r imet r i c  determinat ion of the activity of carboxypeptidase B, it has been proposed to 
use the colored tripeptide 2 ,4-d in i t rophenyl -g lycyl -g lycyl -L-arg in ine  as substrate  [1]. Its hydrolysis  by 
carboxypeptidase B forms  the colored product  DNP-glyeyl -g lycine  which, like the initial substrate,  has 
its absorption maximum at 360 rim, but differs f rom the la t ter  in its physicochemical  p roper t ies .  The 
method described previously for  the quantitative separat ion of DNP-Gly-Gly and the uncleared substrate  
is based on the difference in their  solubilit ies in organic solvents [1]. 

We have simplified the separat ion of DNP-Gly-Gly f rom the uncleaved subst ra te  by us ingthe i r  dif- 
ferent behavior  in the presence  of a sulfonated cation-exchange res in  due to the difference in the charges  
of the corresponding ions and of the sulfonated cation-exchange res in  Dowex 50 x 4 (Serva, GFR). To stop 
hydrolysis ,  the incubation mixture was acidified to pH 2. Under these conditions the DNP-Gly -Gly -L-Arg  
is sorbed completely on Dowex 50 x 4 in 5 rain. However, the p a r t i a l  sorption of DNP-Gly-Gly on the 
res in  is also observed,  but it was possible to suppress  this by the addition of 50% propyl  alcohol. 

The resul ts  of the adsorption of D N P - G l y - G l y - L - A r g a n d o f  DNP-Gly-Gly on 2 g of Dowex 50 × 4 
sulfonated cation-exchange res in  (100-200mesh) in 50% isopropanol at pH 2.0 are given below (in /~mole): 

DNP-Gly-Gly DNP-GIy-GIy DNP-Gly-Gly'L-Arg DNP-Gly-Gly-L-Arg 
in the sample in the filtrate in the sample in the filtrate 

0,163 0,160 0,336 0,036 
0,326 0,308 0,673 0,053 
0,490 0,460 1,010 0,083 
0,653 0,600 1,346 0,086 
0,816 0,733 1,683 0,106 

The activity of the carboxypeptidase B was determined in the following way: to 0.3 rnl of a solution 
of carboxypeptidase B in 0.05 M borate  buffer, pH 8.0, was added 0.1 ml of a 2.5 mM solution of cobalt 
chloride, the mixture was kept at 20"C for 15 rain [2], and then 2 ml of a 0.2 mM solution of DNP-Gly-Gly-  
L -Arg  in 0.05 M borate  buffer, pH 8.0 (optical density 3 at 360 nm) was added. The mixture was incubated 
at 37"C for  30 rain, and then 0.1 ml of 1 N hydrochloric  acid was added to pH 2.0 according to universal  
indicator.  To each sample was added propyl alcohol (equal volume, 2.5 ml) and 2 g of moist  Dowex 50 x 4 
res in  (100-200 mesh).  Before use, the res in  in the sodium fo rm was equilibrated with 0.01 M ci t ra te  buf- 
fer ,  pH 2.0. The samples  were shaken for  5 rain on a shaking machine and were fi l tered through a paper  
f i l ter ,  and the optical density was determined at 360 nm on a SF-4 spectrophotometer .  A control  exper i -  
ment was pe r fo rmed  under the same conditions without the addition of the enzyme. 

A l inear  relationship between the amount of DNP-Gly-Gly formed and the concentra t ion of the en- 
zyme was p re se rved  when the amount of carboxypeptldase B (Worthington, USA) in the sample was 0.8- 
2.4/~g. 

The kinetic constants of the hydrolysis  of DNP-Gly-Gly-L-Arg  by carboxypeptidase B found at pH 
8.0 and 37"C af ter  incubation for 7 rain were KM= 1.66" 10 -3 M and Kcat = 14 sec -1. For  comparison,  we 
may mention that K m and Kca t are,  respect ively,  2.2 • 10 -4 M and 105 sec -1 for  h ippuryl -L-arg ine ,  1.5 • 
10 -4 M and 87 sec -  - f~  for  benzoyl-ce-L-glutamyl-L-arginine ,  and 1 .8 .10 -4 M and 8.6 sec -1 for  ~-N-benzoyl -  
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L- lysy l -L - ly s ine  [3]. Thus, the kinetic cha rac te r i s t i c s  of DNP-Gly-Gly-L-Arg  and the tradit ional  subs t ra tes  
for  carboxypeptidase are  fully comparable .  The proposed method of determining the activity of carboxy-  
peptidase B does not require  special  apparatus and possesses  considerable  advantages in routine de te r -  
minations.  We assume that a s imi la r  method can be used for  the determinat ion of the activit ies of other  
enzymes.  

I .  
2. 
3. 

L I T E R A T U R E  CITED 

L. A. Lyublinskaya, T. I. Vaganova, T. S. Paskhina, and V. M. Stepanov, Biokhimiya, 3..~8, 790 (1973). 
J. E. Folk and J. A. Gladner, Biochim. Biophys. Acta, 4_88, 139 (1961). 
E.  C. Wolff, E. W. Schi rmer ,  and J. E. Folk, J, Biol. Chem., 237, 3094 (1962). 

858 


