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Abstract

A biosensor for D-valine was constructed by using D-amino acid oxidase of Rubrobacter xylanophilus

(RxDAO) as a biocatalyst. This enzymatic reaction consists of enzymatic and nonenzymatic reactions. During the

enzymatic reaction process, an imino acid is produced that is accompanied by oxygen consumption and hydrogen

peroxide formation. In this study,

RxDAO was trapped on horseradish peroxidase and an osmium

polymer-modified carbon paste electrode (RxDAO-HRP-Os CPE). The detection limit of RxDAO-HRP-Os CPE was
about 5 uM for D-valine. The response of RxDAO-HRP-Os CPE to amino acids corresponded with the substrate

selectivity of RxDAO without D-tyrosine. The micromolar concentration level of D-valine can be detected with the

coexistence of 1 mM L-valine. The linear relationship of the calibration curve was between 80 pM and 1 mM. The

response was maintained over 2 weeks. RxDAO was not deactivated at 50°C.
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Scheme 1 Overall reaction scheme of D-amino acid
oxidation by RxDAO.
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Fig. 1 Schematic diagram of response mechanism of

biosensor, (a):Hydrogen peroxide monitoring type,
(b) electron mediation type.
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Fig. 2 Electrochemical measurement cell.
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Fig. 3 Current-Time response curve for D-valine by
RxDAO-HRP-0s biosensor.
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Fig. 4 Calibration curve for D-valine by

RxDAO-HRP-0s biosensor.
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Fig. 5 Effect of pH on response of RxDAO-HRP-Os
biosensor for D-valine
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Fig. 6 Effect of storage at 4°C on response
of RxDAO-HRP-Os biosensor.
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Table 1 Substrate response selectivity of
RxDAO-HRP-0s biosensor.

Amino acid Relative Relative
response activity*
D-Valine 100 100
D-Leucine 79 27.0
D-Glutamic acid 6 5.0
D-Alanine 5 1.6
D-Tyrosine 3 17.6
D-Lysine 3 2.4
D-Serine 1 1.3
L-Glutamic acid 5 -
L-Tyrosine 3 -
L-Valine 0 <1.0
L-Leucine 0 <1.0
L-Lysine 0 -
L-Alanine 0 -
L-Serine 0 -

— :N.D., *:the value was cited from Ref.7
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Fig. 8 Current-Time response curve for D-valine by
RxDAO biosensor. Each curve was measured in solution
containing following mediator. Solid line: PMS,
Dashed line: DCIP, Dotted line: VK.
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Fig. 9 Calibration curve for D-valine by RxDAO
biosensor. PMS was used as a mediator.
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