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Immobilized Pyridoxine Kinase Catalyzes Synthesis of Pyridoxine Phosphate
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Abstract: [Objective] According to the principle of specific binding of nickel-chelated agarose affinity
chromatography medium (Ni-NTA) to histidine (His) -tagged proteins, the histidine-tagged FEscherichia coli
(E. coli)-derived pyridoxine kinase (EcpdxK) was immobilized with the Ni-NTA to form an immobilized reactor,
and the optimal reaction conditions for the conversion of pyridoxine (PN) to pyridoxine phosphate (PNP) were
investigated. [Method] The effects of temperature, pH, metal ion concentration, and recycling times on this
catalytic reaction were investigated by one-way analysis of variance. [Result] The optimal reaction conditions of
the immobilized EcpdxK were 55 °C, pH 5.0, and 30 mmol/L Mg*", under which the immobilized EcpdxK was
able to convert 99% of PN into PNP within 10 min. In the immobilized EcpdxK-packed bed reactor, the column
retention time of the EcpdxK reaction liquid was 10 min, and the conversion efficiency was still as high as 93%
after 12 h of continuous reaction. [Conclusion] The immobilized EcpdxK has good temperature tolerance, pH
tolerance, and operational stability, and the immobilized EcpdxK-catalyzed synthesis of PNP is a simple and cost-
effective process with the potential for industrial application.
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Fig.2 Schematic diagram of immobilized enzyme-packed bed reactor
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Fig. 3 Characterization and immobilization assay of EcpdxK
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Fig. 4 Effects of metal ions and ion concentration on EcpdxK
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Fig. 5 Effect of temperature on EcpdxK
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Fig. 7 Operational stability of the immobilized enzymes
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