114 SHORT COMMUNICATIONS, PRELIMINARY NOTES voL. 8 (1952)

THE OXIDATION-REDUCTION POTENTIAL OF
DIPHOSPHOPYRIDINE NUCLEOTIDE

by

K. BURTON
Department of Biochemistry, The University, Sheffield (England)

The generally-accepted value for the oxidation-reduction potential of diphosphopyridine
nucleotide (DPN) is that reported by Borsook!; E’q=—0.282 V at pH 7.0 and 30°. This value
differs from the value of —o0.320 V (pH 7.0 and 25°), obtained by combining data®? for the ethanol-
DPN-acetaldehyde equilibrium with reliable values for the free energy of formation of aqueous
ethanol (—43,390 cal.)? and acetaldehyde (— 33,710 cal.). The latter value is obtained from data for
the gaseous substance? and the partial vapour pressure® in solution.

To obtain an independent value for the DPN potential, the reaction between oxidised and
reduced DPN, isopropanol and acetone has been studied. This was found to be catalysed by crystalline
alcohol dehydrogenase prepared according to RackER3. The equilibrium constant is as follows (25°):

__ [lacetone] - [DPN.H] - [H+]

= 7.3" —® M
[isopropanol] - [DPN*] 7:3710

Thermal data for acetone and isopropanol®.”.® are in excellent agreement with entirely inde-
pendent equilibrium data for the catalytic dissociation of gaseous isopropanol into gaseous acetone
and hydrogen®10; the two A F° values thus obtained for this reaction differ by only 65 cal. The
mean value together with vapour pressure datall:1? gives at 25°:

isopropanol (aq) = acetone (aq) 4 zH* + 2¢; 4 F° = 5,890 cal.™

and hence:
DPN.H = DPN+ + H+ 4 2¢; A F° = —5,200 cal.”
This corresponds to E’y = —o0.320 V (pH 7.0; 25°) which is identical with the value from the

ethanol-acetaldehyde system. In view of this agreement and the reliability of the free energy data,
especially those for the isopropanol system, this value of E’; is estimated to be correct to + 0.005 V.
Fullexperimental and theoretical details will be submitted for publication in the Biochemical Journal.

REFERENCES

1 H. BorsooK, J. Biol. Chem., 133 (1940) 629.

2 E, NEGELEIN AND J. J. WULFF, Biochem. Z., 293 (1937) 351.

3 E. RACKER, J. Biol. Chem., 184 (1950) 313.

+ F. D. Rossini, D. D. WagmaN, W. H. Evans, S. LEVINE, aND L. JAFFE, Selected Values of Chemical
Thermodynamic Properties, Natl. Bur. Standards Circ., 500 (1950). Cited by K. A. KoBE AND
R. E. PENNINGTON, Petroleum Refiner, 29 (1950) 135.

R. WURMSER AND S. FILITTI-WURMSER, [. Chim. physique, 33 (1936) 577.
. K. KeLLEY, J. Am. Chem. Soc., 51 (1929) 1145.
. B. MiLEs aND H. HuNT, J. Phys. Chem., 45 (1941) 1346.
. S. Parks, J. R. MoseLEY, aND P. V. PETERSON, J. Chem. Phys., 18 (1950) 152.
. H. CUBBERLEY AND M. B. MUELLER, J. Am. Chem. Soc., 68 (1946) 1149.

10 H. J. KoL AND R. L. BURWELL, J. Am. Chem. Soc., 67 (1945) 1084.
w
J.

5
¢ K
C
8 G
A
11 W, G. BEARE, G. A. McVICAR, aND J. B. FERGUSON, J. Phys. Chem., 34 (1930) 1310.

12 J. A. V. BUTLER, C. N. RaMcHANDANI, AND D. W, THoMsON, J. Chem. Soc., (1935) 280.

Received November 22nd, 1951

* The standard state for dissolved reactants, including the hydrogen ion, is unit activity (x M).
Although these are hypothetical conditions for many biological reactions, their use in free energy
calculations is both valid and convenient.



