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Abstract

Abstract

Nicotinamide adenine dinucleotide, as an important class of coenzyme, plays an
important role in variety of cellular oxidoreductase catalytic reaction, Including
glycolysis, cellular respiration and other reaction pathways.

NAD(H) is expensive, easy to dissolve in water, leading to the difficulty of its
recovery, which is the "bottleneck" factor of the large-scale industrial application with
oxidoreductase. In this paper, we attempt to combine co-immobilization technology
with coenzyme regeneration, for the expansion of industrial applications of
oxidoreductase.

Taken glycerol dehydrogenase (GDH) as example, this paper uses chitosan,
nano-silica and carbon nanotubes as non-water soluble carrier. Combined with
alginate modification, epoxy modification, glutaraldehyde, carbonyl imine and other
activation methods, coenzyme was immobilized and the immobilization conditions
were optimized. It makes NAD" and GDH Co-immobilization achieved with the
absorption between NAD" and GDH. Finally, the co-immobilization conditions and
catalytic mechanism were investigated.

1. Chitosan, nano silica, carbon nanotubes as carrier were investigated in different
initial coenzyme concentration, pH, temperature, ionic strength and stirring speed.
The immobilization rate decreased gradually with glutaraldehyde, Activation of
carbonyl diimine, alginate modification, epoxy modification; The residual activity

rate of immobilized coenzyme with alginate modified is up to 60% , which is larger
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Abstract

than 40% with carbonyl diimine modified. The carbonyl diimine modified carbon
nanotubes have the largest immobilized amount, which is about 0.15 mg/mg for
NADH, 0.075 mg/mg for NAD", respectively.

2. Further investigation was carried out about the immobilization condition with
coenzyme NAD" as the ligand of chitosan, nano silica and carbon nanotubes carrier.
Optimal condition is obtained: the initial concentration of GDH enzyme protein is
greater than 2.5 mgmL™!, pH 9.0-11.0, low ionic strength, 25 °C, 200 rpm stirring 8 h
or more. The amount of GDH enzyme immobilization using carbon nanotubes,
chitosan microspheres and nano-silica with immobilized coenzyme decreases
gradually, about 0.4 g/g, 0.1 g/g, 0.24 mg/g, respectively. Alginate modifing method
and EDAC activation have greater binding amount of enzyme protein and higher
enzyme activity recovery than epoxy method, which has 3.6%, 2.3% residual activity,
respectively.

3. During the binding and catalytic reaction of NAD" and GDH with substrate
joined, the free enzyme protein concentration was periodically detected, while the
catalytic mechanism is discussed through data analysis. The possible mechanism is
proposed: during the catalytic reaction process, NAD" and GDH are combined, the
reaction is catalyzed through H' transmission; partial GDH protain separate from
NADH after reaction to form an adsorption equilibrium. To this end, column reaction
experiments was designed to verify it.

Keywords : glycerol dehydrogenase; NAD"; co-immobilization; inducing

conditions; catalytic mechanism
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