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system via enzymatic
voltammetric signal amplification.

A sensitive and selective
electrochemical method for the
detection of thiamine has been

developed by exploiting the
electrochemical properties of

alpha-lipoic acid (ALA)-Ni(2+) and
NADH-Ni(2+) in the presence of

thiamine (thiamine disulfide,
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T(2)S(2)) and glutathione (GSH).
Under optimized experimental

conditions, ALA (10 microM) and
NADH (0.2 mM) were used in PBS

(pH 7.0, containing 0.1 M NaCl and
0.05 M KCl), and thiamine disulfide
(T(2)S(2)) and glutathione (GSH)

were used in a ratio of 1:1.
Ascorbic acid (AA) at 5 mM was

used to scavenge ALA-Ni(2+) and
NADH-Ni(2+) in the absence of
GSH. The pH of the solution was

adjusted to 7.0 by using KOH. The
oxidation peak of ALA-Ni(2+) was
observed at 50 mV. Decreasing
NADH oxidation at +100 mV can

be used to determine the
concentration of T(2)S(2) at a low
potential. In the presence of GSH,
the ALA-Ni(2+) and NADH-Ni(2+)
oxidation peaks at 50 and +100
mV, respectively, were shifted to
approximately -170 mV, and the
oxidation of NADH-Ni(2+) was

inhibited. These results suggest
that the oxidation of ALA-Ni(2+) is
much easier than that of NADH-
Ni(2+) in the presence of GSH,

and the ALA-Ni(2+) oxidation peak
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can be used to determine the
concentration of T(2)S(2). The
detection limit was as low as

0.042 microM of T(2)S(2), which is
approximately 20 times lower than
that for the T(2)S(2) determination
by the conventional method. The
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