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ABSTRACT. The polymer modified € ectrode was manufactured by a cyclic voltammetric method using a synthesized
Ni(Il) complex with dianionic benzoN4 macrocycle. The eectrocatadytic characteristics for the oxidation of L-Dopa at
a polymer modified electrode was studied by cyclic voltammetry. The results showed that the oxidation pesk potentia
was shifted to the lower potentia and the oxidation peak current was increased in comparison with the unmodified elec-
trode. The optimal experimental conditions for the voltammetric determination of L-Dopawere asfollows: pH, 7.4; tem-
perature, 35 °C; the number of scan for modification by cyclic voltammetry, 1; preconcentration time, 90s. The polymer
modified electrode was stable to determine L-Dopa for more than 2 months. The calibration curve for L-Dopa that linear
range is 6.0x1077 M~4.0x10™ M, the correlation coefficient is 0.996, and the detection limit is 9.0x10® M. The effects
of interferences were studied for 27 candidates which might exist in biological samples al the species except dopamine
did not interfere the determination of L-Dopa.
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Fig. 1. Cyclic voltammograms of 1.0 mM L-Dopa &t a poly-
mer-modified electrode (a) and an unmodified GC eectrode
(b) inpH 7.4, 0.1 M phosphate buffer solution. Dotted lineis
for blank solution: temperature, 35 °C; scan rate, 100 mV/s.
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Fig. 2. Effect of pH on peak height (A) and peak potential
(B) for the determination of 1.0 mM L-Dopa with a polymer-
modified electrode (a) and an unmodified GC electrode (b):
temperature, 35 °C; scan rate, 100 mV/s.
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Fig. 3. Effect of temperature on peak height for the deter-
mination of 1.0 mM L-Dopa with a polymer-modified elec-
trode: 0.1 M phosphate buffer, pH 7.4; scan rate, 100 mV/s.
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Fig. 4. Dependence of number of cyclic voltammetric scan-

ning on pesk height (A) and pesk potential (B) for the deter-
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Fig. 5. Effect of temperature on electrode stability for the
determination of 0.10 mM L-Dopa with a polymer-modified
dectrode: r.s.d., 5.0%; 0.1 M phosphate buffer, pH 7.4; scan
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Fig. 7. Differential pulse voltammograms of 2.0x10™ M
L-Dopa at a polymer-modified electrode () and an unmod-
ified GC eectrode (b). Dotted line is for blank solution:
0.1 M phosphate buffer, pH 7.4; temperature, 35 °C; pulse
amplitude, 50 mV; pulse interval, 1 sec; scan rate, 5mV/s.
Inset curve: differentical pulse voltammograms of various
concentration L-Dopa at a polymer-modified electode.
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44 (a)log A=-1.15+0.98 * (log M) R =0.996
(b)log A=-13 +0.97 * (log M) R =0.998
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Fig. 8. Cdlibration curves for the determination of L-Dopa
with a polymer-modified electrode (8) and an unmodified
GC electrode (b) using differential pulse voltammetry: pH
7.4; temperature, 35 °C; pulse amplitude, 50 mV; pulse inter-
val, 1 sec; scan rate, 5 mV/s.
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Table 1. Interference study for the determination of L-dope?
with polymer modified dectrode using differential pulse vol-
tammetry

Concentration of Recov
Interference additive (umol/L) isdb(sg
Urea 500 102.3+0.3
Oxdlic acid 500 100.4+0.7
Glycine 500 102.1+0.7
(-Arginine 500 100.2+0.2
Aspartic Acid 500 99.6+0.4
oL-Cystine 500 99.5+0.3
Allantoin 500 98.7+0.4
Glutamine 500 100.1+0.2
Hypoxantine 500 99.5+0.5
Xantine 500 98.8+0.2
L-Asparagine 500 100.1+0.3
B-D(+)Glucose 500 100.1+0.3
Cytidine 500 99.8+0.1
oL-Lysine 500 97.6£0.6
Cdffeine 500 101.5+0.5
Guanosine 500 99.7+0.2
Uric acid 250 99.5+0.5
Guanine 500 99.6+1.2
Sucrose 500 101.1+0.3
Cystein 500 100.7+0.4
Ascorbic acid 50 101.5+1.4
Dopamine 5 141.5+2.6
cl” 500 99.8+0.4
Br- 500 101.2+0.3
ca 500 98.9+0.4
Mg* 500 99.8+0.4
Na* 500 101.8+1.2

141e=Ni-complex polymer-modified GC electrode; pH 7.4
temperature, 35 °C; pulse amplitude, 50 mV; pulse interval,
1 sec; scan rate, 5mV/sec.

4 -dopaof 5umol/L.

®Average value of five measurements.
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