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Thermomtric measurement of the vapor pressure difference between 

a solution and the pure solvent (i.e., of the heat of vaporization) (1, 2, 3) 

provides a highly satisfactory means for determining the molecular weight of 

many organic and inorganic compounda. With the instrunmts and techniques 

now available (3-6) such determinations may be made very rapidly onths micro- 

scale. Since char&es in molecular weight are readily detectable also under 

these favorable circumstances, we have found It convenient to follow therm- 

metrically the course of some reactions that are accompanied by changes in 

the nuuber of effective particles present. 

Results obtained for the action of invertase on sucrose and of 

S-amylase on glycogen illustrate the usefulness of the method for examining 

some enzymic hydrolysis reactions+. Measuremmtawere madewithatherm- 

electric Mosmometer" (Mechrolab Inc., Mountain View, California), the general 

procedure being that used for the determination of molecular weight. 

Resistance settings ( AR) could be read directly, and syringes mounted 

in the measurement chamber of the instrument permitted rapid application 

of the solution and solvent to the tiwmnistors. In carrying out the experi- 

1 Issued as N.R.C. No. 65%. 

+ A wide variety of such reactions is lmown (e.g., 7) and the method appears 
to be generally applicable to those that are homogeneous and do not involve 
the formation of volatile products. 
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nmnts a drop each of the reaction mixture and solvent was suspended on the 

appropriate thermistor bead at 37' C and, after an initial period for mznipu- 

lation and equilibration (2-3 minutes), changes in resistance were noted. 

The concentration of effective particles present at a given time was deter- 

mined by reference to a plot of AR vs. molarity, obtained with a known 

solute under the saw conditiona. Blank determinations were made also with 

solutions of the individual reactants. For rapid hydrolyses (0.5 hours or 

less) a single drop of the solution sufficed; for longer periods measurements 

were made at chosen intervals using a new drop each time. (Whenanunusually 

high concentration of enzyme was present the latter procedure prevented the 

formation of a film on the surface of the drop). 

The decrease observed in the apparent lnoleculsr weight of sucrose 

(0.03-0.06 N solutions) treated with invertase reached a limiting value equal 

to that calculated for conversion of the disaccharide to an equivalent each 

of Q-glucose and p-fructose; the quantity of enzyme used was sufficient to 

promote complete inversion in 0.5 to 1.0 hours. Under these conditions, the 

rate found within the range 25-85% hydrolysis corresponded strictly to that 

of a first-order reaction (with respect to sucrose concentration). With 

lower proportions of enzyme the rates deviated from unimolecularity and, as 

expected (8, 9), approached zero order. Polarizmtric nmasurements lead to 

the same conclusions provided, however, that suitable corrections are znde 

for the complex mutarotation effects that accompany the inversion (9, 10). 

The thermometric data therefore provide an independent check on the kinetics 

of irlvertase action, since they are related to the number of particles present 

in solution and not to chemical constitution. 

The hydrolysis of glywgen by &amylase as rasasured with the osmometer 

was compared with data obtained from copper-reducing equivalents of the reaction 

mixture. Calculated values for percent maltose by the two methods were in close 

agreement: e.g., in one experiment the values at 40, 60 and 120 minutes, respec- 
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tively, were 27.9, 30.3 and 33.0 (osmozeter); 29.0, 30.5 and 33.0 (reducing 

P-r). 

In both of these, aa well as other enrs~wolysis reactions, the usual 

procedures require periodic withdrawal of samples of the reaction mixture, 

destruction of ths enzyme, and analysis by an appropriate method. With the 

oszmmeter, however, highly precise measurements may be made continuously 

without interrupting the reaction, and require only minute amounts of material. 

Another type of reaction, examined briefly, is complex formation 

between borate and polyola. There was little evidence of complexing when 

boric acid was used. Possibly this was due to a balance of counter-effects; 

since boric acid behaves as an unionized compound, a decrease in the number 

of particles by complexing could be offset by the ionic character (U) of 

the complex itself. With sodium tetraborate (solutions of which were found 

to give n R values alnrost six times that calculated for the uncharged com- 

pound) and several polyols, variable decreases in AR occurred. Equilibrium 

was reached rapidly over a wide concentration range (borate, 0.02-0.1 M; polyol, 

0.02-0.6 M), and the observed degree of complexing paralleled that found 

oonductinwtrically (Xi)- e.g., glyceritol ((erythritol ((arabitol $nannitol. 
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