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Abstract: Mercaptopropionic acid(mpa) has been used to make self-assembled monolayer(SAMs) on the surface of
graphite electrode incorporating gold nano particles, which are subsequently modified with dopamine(dopa). Such
modified electrodes having types of Gr(Au)/mpa-dopa were employed in the electrocatalytic oxidation of NADH. The
responses of such modified electrodes were studied in terms of electron transfer kinetics and reaction procedure in
the reaction. The reaction of the surface immobilized dopa with NADH was studied using the rotating disk electrode
technique and a value of 5.06 < 10° M"'s" was obtained for the second-order rate constant in 0.1 M phosphate
buffer(pH=7.0), which was a EC,, and kinetic controlled procedure. But, the modified electrodes were diffusion
controlled reaction having 4.64 X 10 cm”s™! of the coefficient within 107 s after starting the reaction,
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Fig. 1. Cyclic voltammograms. A: graphite, B; graphite incorporated
with gold nano particles(5 nm), C: modified with mercaptopropionic
acid at electrode B, D: the electrode C(Gr(Au)/mpa) at the solution
containing 9.4 X 10*M NADH, E: electrode C coupled with dopamine
for a type of Gr(Au)/mpa-dopa in 0.1 M phosphate buffer solution

(pH=7.0). Electrode area was 7.07 X 102 cm?%, and sweep rate was
50 mV/s.
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Fig. 2. Sweep rate dependence of the cyclic voltammetric responses
of a Gr(Au)/mpa-dopa electrode without NADH(A) and the electrode
with 1 mM NADH (B) at sweep rates of 2, 4, 6, 8, 10, 12, 15, 20, 25
and 30 mVs™ in 0.1 M phosphate buffer solution (pH=7.0).
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Fig. 3. Plot of anodic peak current vs sweep rate from the data of
Fig. 2A.
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Fig. 4. Variation of catalytic current with the square root of sweep
rate from the data of Fig. 2B.
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Fig. 5. The rotating disk voltammograms (left) and their reverse
Kouteky-Levich plots (right) for the Gr(Au)/mpa-dopa electrode
from 1000, 1500, 2000, 3000, 4000 to 5000 rpm in 0.1 M phosphate
buffer solution (pH=7.0) containing 9.4 X 10* M NADH.
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Fig. 6. Plot of i vs t 2 obtained from chronoamperometric experiment
for a Gr(Au)/mpa-dopa modified electrode in 0.1 M phosphate
buffer solution(pH=7.0) containing 9.4 X 10*M NADH.
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Fig. 7. The frequency-time curve for the formation of SAMs with
mercaptopropionic acid on Au(QCA) electrode;(A) and with
dopamine on Au(QCA)/mpa electrode;(B).
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Fig. 8. Cyclic voltammetric response at 4 mV s for a Gr(Au)-mpa-
dopa electrode as a function of [NADH] in 0.1 M phosphate buffer
solution(pH=7.0) containing 0.07, 0.42, 1.25, 2.32, 3.75, and 5.71 mM;
from left to right(A). Plot of peak current against the [NADH] for
the data of Fig. 8A and active electrode is 7.06 X 10 em*.
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