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A predse determination of the mmplex
medanism (figure 1) of catalysis and inhibition

involved in the readion of Horseradish peroxidase ICIJ Pl Cl)z
with its H,0, substrate and an outersphere single B m=fom= E;==fe B ==ie = e

His His His His
eledron donor ([Os(bpy)2pyCl]*) cosubstrate was
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cyclic voltammetric responses as a function of the

scan rate and of the substrate and cosubstrate Figure 1. Scheme of the readion mechanism of
. Horseradish peroxidase

concentrations, complemented by

spedrophotometric stealy-state ad stopped-flow

experiments.

The bell-shaped cdibration curve relating
the dectrochemicd response to the ancentration of
H,0, is qualitatively and quantitatively explained
by considering the cnversion of the cadalyticdly
adive forms of the enzyme into the inadive
oxyperoxidase in addition to the primary catalytic
cycle. The ensuing analysis and data dlows one to
predict amperometric responses in al pradicd
cases. From a medhanistic standpant, conditions
may however be defined which render inhibition
insignificant, thus alowing an eledrochemical
charaderization of the primary caalytic cycle.

At very low concentrations of H,O,, its

diffusion tends to control the dedrochemical
response resulting in propartionaity with H,0,
concentration instead of the square roat dependence
charaderistic of the dassicd catalytic currents.

Intriguing hysteresis and trace cossngs
behaviors are aso quantitatively explained in the
framework of the same mechanism.

As a onsequence of the predse disedion
of the rather complex readion mechanism into its
various elementary steps, a strategy may be devised
for gaining a better understanding of the medhanism

and readivity patterns of ead elementary step.



