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Introduction

Enzymatic oxidation is currently receiving great interest as a tool in synthetic organic chemistry. Several reactions are

of interest, including enzyme-catalyzed alcohol oxidation, where the regeneration of the cofactor NAD(P)+ is very

important in order to ensure economic sustainability. In this poster, NAD(P)H oxidase (NOX, EC1.6.3.2, PRO-NOX

001, Prozomix) is used to oxidize NAD(P)H for the in-situ NAD(P)+ regeneration while oxygen is supplied as the

oxidant. Oxygen in air, which is economic and readily available, is generally considered as the most suitable oxidant

for such processes, sparging gas into reaction system, thereby creating a gas-liquid interface. NOX stability at such a

gas-liquid interface is poorly understood, while still of great importance to effective bubble column reactor operation.

 Water-forming NAD(P)H Oxidase is suitable for NAD(P)+ regeneration. 

 Increasing gas flowrate results in longer NOX half-life.

 the deactivation of NOX is not caused by NOX dissociation to its subunits.

 Longer NOX half-life and single stage deactivation kinetics are observed  with 0.75 vvm, 0.05 g L-1 and 0.25 vvm, 0.25 g L-1.
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Figure Alcohol oxidation with alcohol dehydrogenase 

(ADH) and in-situ NAD(P)+ regeneration with NAD(P)H 

oxidase (NOX). 

Aim & Objective & Method

Current Progress & Results

Drug intermediate CO2 neutral

NAD(P)H

NAD(P)H is a very important 

enzyme cofactor during animals 

and plants activity.

 It is involved in the alcohol 

metabolism process in the liver 

and the photosynthesis process of 

plants.

Enzyme-catalyzed processes 

related to NAD(P)H are used for 

CO2 fixation and chiral alcohol 

resolution.
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Coupled substrate Coupled enzyme NAD(P)H oxidase

2𝑁𝐷𝐴 𝑃 𝐻 + 2𝐻+ + 𝑂2
𝑁𝐴𝐷(𝑃)𝐻 𝑜𝑥𝑖𝑑𝑎𝑠𝑒

2𝑁𝐴𝐷(𝑃)+ + 2𝐻2𝑂

H2O-forming NOX
Green chemistry

Atom economy

NAD(P)+ regeneration with NOX (This work)

 How far to practical application……

The price of NAD(P)H is too high to industrialization. To achieve economic sustainability, the 

regeneration of NAD(P)H should be applied.

NOX stability test

Figure: Bubble column with circulating 

water bath for enzyme stability test

Conclusion
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Three steps of deactivation: adsorption to interface, 

unfolding at interface and lastly aggregation. 
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