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Enzymatic oxidation is currently receiving great interest as a tool in synthetic organic chemistry, while the 

stability of oxidase is an urgent issue for effective reactor operation1, 2, 3. In this report, H2O-forming NAD(P)H 

oxidase (NOX, EC1.6.3.2, PRO-NOX 001, Haltwhistle, UK) is used to oxidize NADPH for in-situ 

regeneration of NADP+ in a bubble column reactor (BCR). Oxygen from air is supplied as an oxidant while 

the coproduct is water. A gas-liquid interface is introduced by bubbling air from the base. The kinetic stability 

of NOX at a gas-liquid interface was measured and two stage deactivation kinetics were observed at 0.25 vvm 

and 0.50 vvm gas flow rate (0.05 g L-1 NOX). The result also indicates as expected that the air bubbling causes 

faster NOX deactivation and the NOX half-life at gas-liquid interface is shorter than that in quiescent 

conditions. Additionally, increasing gas flowrate results in longer NOX half-life, we postulate dues to the 

decrease in interface residence time. Longer NOX half-life and single stage deactivation kinetics are observed 

with still higher gas flowrates and higher NOX concentrations (e.g. 0.75 vvm, 0.25 g L-1). Furthermore, results 

from SDS-PAGE analysis confirm that the deactivation of NOX was not caused by NOX dissociation to its 

subunits. The NOX deactivation process might therefore be described as three steps: adsorption to interface, 

unfolding at interface and lastly aggregation.  
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