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samples were unfrozen by placing them in a 22 bath for 15 min. During this 

time 1 ml of substrate solution was pipetted into the substrate side of two 

split-compartment quartz cuvettes (Figure 6; Yankeelov, 1963). Several 

cuvettes were filled if time changes were to be followed. The same 1 ml 

pipette was used for all deliveries to the cuvettes. 

After the protein solution was unfrozen at 22 , the 1 ml pipette 

was rinsed 3 times with the protein solution to eliminate variations due to 

absorption of the protein to glass. Each rinse was discarded. One ml of 

protein was then delivered to the enzyme compartment of each split-compartment 

cuvette. The cuvettes were covered with parafilm. 

A blank difference spectrum-of the sample cuvette versus the ref

erence cuvette was measured in order to assure that no pH changes had thus 

far occurred and that the two cuvettes contained optically identical solu

tions. 

After the blank spectrum measurement the sample cuvette was mixed 

by tipping 20 times. The difference spectrum was measured from 30 to 60 min 

after the frozen enzyme solution had been in a 22 bath. During this half-hour 

period the variations of the spectra due to the fading of the protein were 

less than 5%. 

At the end of the experiment the pH of the protein and substrate 

solutions were measured to ascertain that there were no differences greater 

than 0.01 pH unit. Measurements could be made in the split-compartment 

cuvettes with Leeds and Northrop miniature glass and reference electrodes 

(No, 124138). 

Errors due to pH and ionic strength variations and pipetting To 

determine the magnitude and character of a difference spectrum due to a pH 

shift, a difference spectrum was measured in the manner described except 

that 0.05 M phosphate buffer at different pH values was added instead of 

substrate (Figure 7). A maximal difference of 0,002 unit of absorbance was 

observed for a pH difference of 0.01 unit around pH 6.5 The maximum occurred 

6 In the early work the method used for measuring difference spectra dif

fered from that described in the following ways? Solutions of enzymes were 
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Figure 6 Method for measuring difference spectra 

The split-compartment quartz cuvettes have a total path length 

of 0.880 cm. One ml substrate solution (S) and one ml enzyme 

solution are added to each cuvette. After a blank spectral read

ing the sample solution is mixed and the difference spectrum is 

read. 
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Figure 7 Difference spectrum of CT-(R -Met ) generated by a change in pH 

6 -5 
Conditions : 7.4 x 10 M enzyme, 0.05 M phosphate buffer. The 

hatched-in area represents a pH change of 0.01 pH unit, calcula

ted from the measured spectrum for a change of 0.12 pH unit. 


