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Abstract: A polymerized film of 2-hydroxy-1-(1-hydroxynaphthyl-2-azo)-naph-
thalin-4-sulfonic acid (HHNANSA) was prepared at the surface of a glassy car-
bon electrode by el ectropolymerization. The modified electrode was used for
the simultaneous determination of dopamine (DA) and uric acid (UA). The
electrochemical behaviors of the compounds at the surface of the modified
electrode were studied using cyclic voltammetry, chronoamperometry, and
sgquare wave voltammetry (SWV). The experimental results indicated that the
modified electrode exhibited an efficient electrocatalytic activity towards the
oxidation of DA and UA, with a peak separation of about 140 mV at pH 5.0.
Using chronoamperometry, the catalytic reaction rate constant was measured
and found to equal to 1.23x10* mol-1 L s1. At pH 5.0, the catalytic peak cur-
rents linearly depended on the DA and/or UA concentrations in the range of
1.0-300 pumol L1 DA (two linear segments with different sopes) and 6.7-20
umol L1 UA, using SWV. The detection limits for DA and UA were 0.25 and
1.17 umol L1, respectively. The RSD % for 40.0 and 140.0 umol L1 DA were
1.9 and 2.2 %, respectively, whereas for 10.0 and 20.0 umol L1 UA, they were
1.8 and 1.2 %, respectively. The modified electrode showed good sensitivity,
selectivity, and stability. It was successfully applied for the determination of
DA and UA in real samples, such as drugs and urine.

Keywords. 2-hydroxy-1-(1-hydroxynaphthyl-2-azo)-naphthalin-4-sulfonic acid;
simultaneous determination; dopamine and uric acid; voltammetry.

INTRODUCTION

Dihydroxyphenylethylamine, also commonly known as dopamine (DA), is
one of the most significant catecholamines and is an important neurotransmitter
in the mammalian central nervous system. It is currently the subject of intensive
research by neuroscientists and chemists and rapid and ssmple methods for the
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determination of its concentration are sought.1=3 It has also been suggested that
DA plays arolein drug addiction and some manifestations of HIV.4-6 Dopamine
is not just a precursor of norepinephrine (noradrenaline) and epinephrine (adre-
naline) but a neurotransmitter as well. Therefore, the determination of this com-
pound is very necessary.

Uric acid (2,6,8-trihydroxypurine, UA) is a compound of great biomedical
interests and has important roles in human metabolism. UA, the end metabolic
product of purine’ via the liver, is present in blood and urine. Monitoring UA in
blood or urine can be used as an indicator for an early warning sign of kidney
diseases. Abnormal UA level in a human body could be caused by several disea
ses, such as hyperuricemia, gout, cardiovascular disorder, Lesch—Nyan syndro-
me, and chronic renal disease. DA and UA are co-present in biological fluids,
such as urine and blood. Therefore, it is important to develop new techniques for
the selective detection of DA in the presence of UA in aroutine assay. The direct
electro-oxidation of DA and UA at bare electrodes requires high overpotentials.
In addition, they have overlapped signas because the oxidation peaks of DA and
UA at a bare electrode are at nearly the same potential, making their discri-
mination very difficult.8.9

Severa papers have reported using modified electrodes for the simultaneous
determination of DA and UA.10-17.21 Recently, polymer film modified electro-
des have been used as electrochemical sensors in the wide application fields of
chemical sensors and biosensors.18-21 Comparisons of the proposed method with
the similar electrochemical methods are presented in Table I. Although, previous
studied based on poly(3-(5-chloro-2-hydroxyphenylazo)-4,5-dihydroxynaphtha:
lene-2,7-disulfonic acidl’ and sulfonazo 111 film21 modified electrodes have bet-
ter limits of detection, the proposed modified electrode based on 2-hydroxy-1-(1-

TABLE . A comparison of the efficiency of some modified electrodes in the determination of
DA and UA

Sensitivity Limit of detection Linear dynamic range
pA pmol™ L umol L™ umol L™ Ref.
DA UA DA UA DA UA
0.3316 0.0929 0.075 0.021 0.2-45.8 0.06-166.0 10
1.0728 0.0910 0.02 1.0 0.1-200 10.0-130.0 11
Not reported 17.00 0.0027 0.2 0.0-6.0 0.5-100.0 12
Not reported Not reported 1.0 1.0 2.0-1500 2.0-220 13
1.0 Not reported 0.5 Not reported 2.0-10.0 Not reported 14
1741 0.7360 0.12 0.6 0.2-80.8 1.2-100.0 15
Not reported Not reported Not reported 5.0 Not reported  5.0-53.0 16
0.0808 0.1013 0.03 0.11 0.05470 0.2-100 17
0.0572 0.3533 0.29 0.016 50280 0.1-18.0 21
1.5659 1.1707 0.25 117 1.0-20 6.7-20  Thiswork
0.0856 — — — 20-300 — This work
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VOLTAMMETRIC DETERMINATION OF DOPAMINE 1687

-hydroxynaphthyl-2-azo)-naphthalin-4-sulfonic acid has a longer linear dynamic
range and is free from interference by aspirin.

To the best of our knowledge, no work has been reported on the use of
2-hydroxy-1-(1-hydroxynaphthyl-2-azo)-naphthalin-4-sulfonic acid (HHNANSA,
Scheme 1) modified glassy carbon electrode (HHNANSA-GCE) for the electro-
catalytic determination of DA and UA. Consequently, in this study, a GCE was
modified with a HHNANSA polymer film and then the electrochemical behavior
of DA and UA at the surface of the modified electrode was studied. Using the
modified electrode, a sensitive and selective method was established for the
simultaneous determination of DA and UA.

Q/O e Q/O ha*
Scheme 1. Structure of 2—hydroxy-l—(l—hydroxynaphthyl -2-az0)-naphthalin-4-sulfonic acid.

EXPERIMENTAL
Chemicals

All chemicals were of analytical reagent grade and used without further purification.
Doubly distilled water was used throughout the experiments. Uric acid was purchased from
Sigma-Aldrich. Dopamine was obtained from Merck.

Phosphate buffer solutions (PBS) with different pH values were prepared by mixing 0.10
mol L1 Nap;HPO, and 0.10 mol L1 NaH,PO,. The pH values were adjusted by addition of 1.0
mol L1 H3PO, and/or NaOH solution.

A stock solution of dopamine (0.010 mol L) was prepared daily by dissolving dopa-
mine in water. Uric acid solution (0.010 mol L-1) was prepared by dissolving the solid in a
small volume of 0.1 mol L1 NaOH solution and diluted with water to obtain the desired con-
centration. Other dilute standard solutions were prepared by appropriate dilution of the stock
solutionsin PBS, pH 5.0.

Apparatus

A Corning pH-meter, Model 140, with a glass electrode (conjugated with an Ag/AgCl
reference electrode, Model 6.0232.100) was used to determine the pH of the solutions.

Voltammograms were obtained using an EG & G instrument, Model 384B processor,
with three electrodes consisting of a platinum wire as the auxiliary electrode, a HHNANSA—
—GCE as the working electrode and Ag/AgCl (3 mol L1 KCI) as the reference electrode.
Preparation of the poly-2-hydroxy-1-(1-hydroxynaphthyl-2-azo)-naphthalin-4-sulfonic acid
film-modified GC electrode

Prior to each experiment, the glassy carbon electrode (GCE) was polished with 0.05 pum
aluminain a water surrey using a polishing cloth. The GCE was subsequently sonicated in a
mixture of water/ethanol (90/10 v/v) after each polishing step to be electrochemically pre-
treated later by cycling at a scan rate of 200 mV s1 10 timesin 0.1 mol L1 H,SO, solution in
the potentia range of —0.40 to 1.50 V, to obtain a stable background current. Subsequently,
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the electrode was placed in a solution containing 0.2 mol L-1 NaOH and 10.0 mmol L1 2-hyd-
roxy-1-(1-hydroxynaphthyl-2-azo)-naphthalin-4-sulfonic acid (HHNANSA) and a cyclic po-
tential sweep was applied in the range of —0.10 to 1.00 at a scan rate of 33 mV s for 30 times
(the anodic peak potential and current tended to be stable after 25 scans). After the polyme-
rization, the modified electrode was washed with water and scan cycled 5 times at pH 5.0
(PBS) between 0.00 and 1.00 V to eliminate untreated HHNANSA monomer, and thus in-
crease its reproducibility and stability.

Procedure

Five milliliters of the buffer solution (pH 5.0) were transferred into the electrochemical
cell using the three-electrode system. Then, the SW voltammogram was recorded from 0.00 to
1.00 V at afreguency of 100 Hz and a pulse height of 20 mV with a potential scan rate of 33
mV sl The peak current was measured and recorded as the blank signal (Igp). After the
background voltammogram had been obtained, aliquots of the sample solution containing DA,
and/or UA were introduced into the cell. Then, the SW voltammogram was recorded as des-
cribed above to give the sample peak current. The peak current was measured and recorded as
the sample signal (lps). All the data were obtained at room temperature. The difference in the
currents (I ;s — 15,) Was considered as a net signal (Al) for each of the experiments. Calibration
graphs were prepared by plotting the net peak currents vs. the DA and/or UA concentrationsin
the solution.

Real sample preparation

Dopamine hydrochloride injection solution (40 mg mL"Y) was analyzed directly after
diluting 100 times with water. 0.10 mL of the diluted solution was injected into a 10-mL vo-
lumetric flask and made up to volume with buffer solution (pH 5.0). The test solution was
then transferred into the electrochemical cell and the DA content was measured according to
the recommended procedure.

Urine samples were analyzed directly after diluting 25 times with buffer solution (pH
5.0) without any further pretreatment. Then, 5 mL of this test solution was transferred into the
electrochemical cell and the DA and UA contents were determined according to the recom-
mended procedure.

RESULTS AND DISCUSSION

Electrochemical properties of the poly (2-hydroxy-1-(1-hydroxynaphthyl-2-azo)-
-naphthalin-4-sulfonic acid) film-modified GCE

The behavior of poly(2-hydroxy-1-(1-hydroxynaphthyl-2-azo)-naphthalin-4-
-sulfonic acid) (PHHNANSA) at the surface of a GCE is shown in Fig. 1. Ascan
be seen in the cyclic voltammograms, an anodic peak appeared at about 0.10 V
due to the oxidation of HHNANSA monomer with cycles, whereas on the re-
versed scan, a cathodic wave formed at a potential of —0.10 V. These anodic and
cathodic peak potentials tended to be stable after 25 scans. This suggest that the
initially-formed PHHNANSA film underwent a leaching process during the scan
cycles up to 25 cycles, which may imply a self-adjustment of the polymer film
thickness at the GCE.

The electrochemical properties of the modified electrode were studied by
cyclic voltammetry (CV) in the buffer solution (pH 5.0). The CVs of the mo-
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Fig. 1. Electropolymerization graph of HHNANSA in 0.2 mol L-1 NaOH and
10 mmol L' HHNANSA at a scan rate of 100 mV s1.

dified electrode at various scan rates (10-100 mV s-1) are shown in the inset to
Fig. 2. The experimental results show well-defined and reproducible anodic and
cathodic peaks, with a peak separation potential of about AE, (Epa — Epc) = 200
mV. These CVs were used to examine the variation of the peak currents vs.
potential scan rates. The plot of the anodic peak currents was linearly dependent
on v with a correlation coefficient of 0.9966 at all scan rates (Fig. 2A). Therefore,
the peak current must be related to the surface concentration of electroactive
species, I, by:

Ip=n2F2AIV/ART 1)

where n represents the number of electrons involved in the reaction (n = 1), Ais
the surface area of the electrode (0.031 cm?), Ip is the peak current, I” represents
the surface coverage concentration (mol cm—2), and v is the scan rate. From the
slope of the anodic peak currents vs. the scan rate, the calculated surface con-
centration of 2-hydroxy-1-(1-hydroxynaphthyl-2-azo)-naphthalin-4-sulfonic acid
was 4.46x10-8 mol cm2. The cyclic voltammograms of the bare GCE in PBS
(pH 5.0) at various scan rates (between 10 to 110 mV s1) are shown in Fig. 2B.

The electrochemical response of the HHNANSA-GCE depended on the pH
value of the supporting electrolyte solution. By increasing the pH of the sup-
porting electrolyte (from 2.0 to 7.0), the redox and oxidation peak potentials
shifted negatively and the anodic peak potential (Epg) depended linearly on the
pH vaue.

Electro-oxidation of DA and UA at the surface of the HHNANSA-GCE

The oxidations of DA and UA at the surface of a bare GCE and HHNANSA—
—GCE in two different concentrations are shown in Fig. 3. The results showed
that both compounds were oxidized with well-defined and distinguishable sharp
peaks potential at the HHNANSA-GCE. On the other hand, the indistinguishable
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Fig. 2. A) Dependence of peak current on the scan rate for the poly(HHNANSA)-modified
GCE in PBS (pH 5.0). Inset: cyclic voltammograms of the poly(HHNANSA)-modified GCE
in PBS (pH 5.0) at various scan rates: a) 10; b) 30; ¢) 50; d) 70; €) 90; f) 100 mV s1;

B) Cyclic voltammograms of the bare GCE in PBS (pH 5.0) at various scan rates:

a) 10; b) 30; ¢) 50; d) 70; €) 80; f) 100; g) 110 mV s1.

and broad peak potentials at the bare GCE indicate slow kinetics of electron
transfer. The oxidation peak potentials of DA and UA at the modified electrode
separated completely into two well-defined peaks at 0.32 and 0.46 V vs. Ag/AgCl,
respectively, whereas at the bare GCE, the oxidation peak potentials were at
about 0.40 and 0.50 V for DA and UA, respectively at pH 5.0. In addition, both
the two peaks potential at the HHNANSA-GCE exhibited negative potential
shifts. These shifts in the oxidation peaks potential and enhanced currents of the
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Fig. 3. Cyclic voltammograms of: A) 20.0 and 80.0 pmol L-1 DA; B) 7.0 and 9.0 pmol L1
UA at the surface of a) the modified and b) a bare glassy carbon electrode.

oxidation peaks potential with the HHNANSA—-GCE indicate that the modified
electrode had a catalytic effect on the oxidation of DA and UA. Moreover, the
oxidation current of DA increased linearly with the square root of the scan rate,
which demonstrates a diffusion controlled electrochemical process (Fig. 4).

The influence of solution pH on the DA and UA peaks current were studied
with 50.0 umol L1 DA and 50.0 umol L—1 UA. The results showed that the UA
peak current increased when the solution pH increased from 2.0 to 5.0, whereas
at higher pH values, the peak current decreased. For DA, the peak current in-
creased sharply on increasing the pH to 5.0, then leveled off up to pH 7.0 and
then decreased at higher pH values. As is known, the pK, values of R—-SO3H
(R = aryl group) are usually about 4; therefore, the -SO3Na of the poly(2-hyd-
roxy-1-(1-hydroxynaphthyl-2-azo)-naphthalin-4-sulfonic acid) film could disso-
ciate favorably into the negatively charged —SO3~ group under akaline con-
ditions. The alkaline -NH»> group of DA (pK, 8.9) could obtain a proton and
form positive DA ions. These have a great affinity toward the poly(2-hydroxy-1-
-(1-hydroxynaphthyl-2-azo)-naphthalin-4-sulfonic acid) film.
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Fig. 4. Variation of electrocatalytic current (1,) with square scan rate. Inset: cyclic voltam-
mograms of poly(HHNANSA) modified GCE in PBS (pH 5.0) containing
100.0 umol L1 DA at different scan rates. The number of 1 to 7 corresponds to
10, 30, 70, 90, 100, 120 and 150 mV s, respectively.

Chornoamperometric studies

For the determination of the diffusion coefficient of DA, single potential step
chronoamperometry was used with the HHNANSA—-GCE. The current-time cur-
ves of the HHNANSA-GCE obtained by setting the electrode potential at 270
mV (vs. Ag|AgCI|KClgy) for different concentrations of DA are shown in Fig. 5.
The linearity of the electrocatalytic current vs. v/2 showed that the current is
controlled by diffusion of DA from the bulk solution toward the surface of the
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Fig. 5. Chronoamperograms of the poly(HHNANSA) modified GCE in PBS (pH 5.0) in the
presence of (in direction of I-axis): 0.0; 60.0; 100.0; 160.0; 260.0 and 300.0 umol L1 of DA.
Inset shows Cottrell plots derived from the chronoamperometric data.
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electrode, which caused near Cottrellian behavior. The slope of the linear region
of a Cottrell plot can be used to estimate the diffusion coefficients. A plot of | vs.
t=1/2 at the HHNANSA-GCE in the presence of DA gave a straight line, the slo-
pe of which can be used to estimate the diffusion coefficient (D) of DA in the
range of 60 to 300 pmol L—1. The mean value of the D for DA was found to be
1.30x10~° cm2 s71 (Fig. 5, inset A). This value is different to the previously ob-
tained value of 6.40x10-6 cm? s71).17 Thisis due to difference in the solution pH,
which affects the net charge of DA in the solutions and hence affects the
diffusion coefficient.

In addition, chronoamperometry can be performed to evaluate the rate of an
electrocatalyzed oxidation. The rate constant for the chemical reaction between
DA and redox cites of 2-hydroxy-1-(1-hydroxynaphthyl-2-azo)-naphthalin-4-sul-
fonic acid can be evaluated according to the method of Galus:22

Ic/IL = yY2(ml2 erf (y12) + exp (=)1yY2) )

where I¢ is the catalytic current of the HHNANSA-GCE in the presence of DA,
IL is the limited current in the absence of DA and y = knCpt (Cy is the bulk
concentration of DA, mol L-1) is the argument of the error function. In cases
where y exceeds 2, the error function is aimost equal to 1 and Eg. (2) can be
reduced to:

I/l = nV2yl2 = g2 (k,Cyt) V2 (3)

where ky, and t are the catalytic rate constant (mol—1 L s1) and time elapsed,
respectively. Equation (3) can be used to calculate the rate constant of the ca-
talytic process, kn. From the slope of 1/, vs. tY2, the value of ki can be simply
calculated for a given concentration of the substrate. The calculated value of kp,
was equal to 1.23x10% mol-1 L s, This value of ky, explains the sharp feature of
the catalytic peak observed for the catalytic oxidation of DA at HHNANSA—
—GCE. These methods have aready been used for an estimation of D and k, for
some compounds,23-26

S multaneous deter mination of DA and UA

As the obtained results showed, the HHNANSA—GCE possessed excellent
electrocatalytic activity for the oxidation of DA and UA. The difference in the
oxidation peak potentials for DA—UA was 140 mV, which is large enough to
allow for the simultaneous determination of DA and UA in a mixture. The elec-
tro-oxidation processes of DA and UA in the mixture were evaluated by varying
the concentration of the individual analytic species. The result showed two linear
segments with different slopes for the DA concentration; namely, for 1.0-20.0
umol L-1 DA with a regression equation of lp (MA) = (1.566£0.050)cpa —
—(0.4211+0.0080) (r2 = 0.9944, n = 8) (Fig. 6A), while for 20.0-300.0 pmol L1
DA, the regression equation was Ip (LA) = (0.0856+0.0050)cpa + (31.019+
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+0.090) (r2 = 0.9897, n = 7) (Fig. 6B). In addition, for 6.7-20.0 pmol L1 UA,
the regression equation was I (MA) = (1.1707+0.05021)cya — (3.3652+0.07010)
(r2 = 0.9920, n = 5) (Fig. 6C), where c is the concentration of the substance
(umol L-1) and Ip is the net peak current (the sample peak current minus the
blank peak current).

351 60
*1 551 (B)
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S 20 P
S S~
™~ 151 y = 1.5659X-0.4211 ~ 45
104 R'=0.9944 40 y = 0.0856X+31.0190
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R'=0.9920
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¢ /pumol L'

Fig. 6. A) Plot of the oxidation current vs. the concentration of DA in the range of 1.0-20.0
umol L1; B) asa(A), in the range of 20-300 pmol L1 using SWV; C) calibration curve for
UA in the range of 6.7—20.0 pmol L1 using SWV.

The detection limits were determined at 0.25 and 1.17 umol L1 for DA and
UA, respectively, according to the definition of Y, op = Yg+30.27

In order to check for the presence of any intermolecular effects between DA
and UA, two different experiments were performed under the optimum condi-
tions at pH 5.0. In each experiment, the concentration of one of the two com-
pounds was changed while the concentration of the other compound was kept
constant. The results are shown in Figs. 7A and 7B. The results showed no any
intermolecular interactions during the oxidation of the compounds at the surface
of the HHNANSA-GCE.

The sensitivities towards DA in the absence and presence of UA were found
to be 0.0856+0.005 pA umol L1 (in the absence of UA) and 0.0960+0.006 pA
umol L1 (in the presence of UA) (Fig. 8A). However, for UA, the obtained sen-
sitivities were 1.1707+0.0901 (in the absence of DA) and 1.1691+0.0240 pA
umol L1 (in the presence of DA) (Fig. 8B). It is interesting to note that the

Available online at www.shd.org.rs/JSCS/

2010 Copyright (CC) SCS




VOLTAMMETRIC DETERMINATION OF DOPAMINE 1695

sensitivities of the HHNANSA—-GCE to DA and UA in the absence and presence
of the other compound were very similar, which indicates that the oxidation pro-
cesses of DA and UA at the HHNANSA-GCE were independent. Therefore, the
simultaneous or independent measurements of the two analytes are possible with-
out any interference.

90
801 4 5
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~
™ 40
30‘; 1
20 1
101
(] .
036 056 0.6
E/V
70 -
B
60
50
<
3.
~ 40
oy
30 6
204 Fig. 7. A) SWV of: 1) 20.0; 2) 50.0; 3) 110.0; 4)
) 160.0; 5) 220.0 umol L1 DA in the presence of 60.0
10 . . : . umol L'LUA; B) SWV of: 1) 8.0; 2) 10.0; 3) 12.0; 4)
0.1 0.3 05 07 09 150;5)17.0; 6) 19.0 umol L1 UA in the presence of
E/V 100.0 umol L1 DA.
Interference study

The influence of various substances as compounds that could potentially
interfere with the determination of DA and UA were studied under the optimum
conditions with 100.0 pmol L—1 DA and 14.0 pmol L-1 UA at pH 5.0. The po-
tentially interfering substances were chosen from substances commonly found
with DA and UA in pharmaceuticals and/or in biological fluids. The tolerance li-
mit was defined as the maximum concentration of the interfering substance that
caused an error of less than +5 % for the determination of DA and UA. The re-
sults are presented in Table I1. These results showed the high selectivity of the
HHNANSA—-GCE for the determination of DA and UA.
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Fig. 8. A) Plot of different concentrations of DA in the presence of afixed amount of UA;
B) Plot of different concentrations of UA in the presence of a fixed amount of DA.

Table 1. Interference of some foreign substances on the determination of 100.0 pmol L1 DA
and 14.0 umol L-1 UA under the optimized conditions

Species w(substance)/w(DA) w(substance)/w(UA)
Glucose, sucrose, urea, fructose 400 1000

Citric acid 100 1000

ca®, Mg®, F, CI', Na', K*, SO~ 100 800
Carbonate 200 600
Tryosin, aspirin 20 100
Histidine, cysteine, ascorbic acid 2 100

Real sample analysis

In order to evaluate the applicability of the proposed method for the deter-
mination of DA and UA in real samples, the utility of the developed method was
tested by analysis of these compounds in mixed synthetic and in real samples
using standard addition methods. The results are summarized in Table Ill. The
good recoveries of the mixture samples indicate the successful application of the
proposed method for the simultaneous determination of DA and UA. For further
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investigation, the recovery of DA was determined for dopamine injection. The
dopamine injection solution (specified content of DA was 40.0 mg mL~1) was di-
luted to 100 mL with water, then a different amount of the diluted solution was
transferred into each of a series of 10-mL volumetric flasks and diluted to the
mark with phosphate buffer. Then, 10 mL aliquot of this test solution was placed
in the electrochemical cell and the DA content was measured by the proposed
method. This procedure was repeated five times and the relative standard de-
viation was found as 1.6 %. Different standard concentrations of DA were added
to the diluted DA injection solution, with recoveries between 96.5 and 103.2 %
for five measurements (Table l11).

Tablelll. Determination of DA and UA in human urine and DA injection samples

Sample Added, umol L™ Found, pmol L™ Recovery, %
DA UA DA UA DA UA
1 20.0 10.0 20.9+0.8 9.9+0.2 104.6 99.0
2 50.0 14.0 51.6x0.6 13.4+0.5 103.1 96.1
3 70.0 20.0 67.9£0.7 19.4+0.4 97.1 97.1
DA injection
4 10.0 - 9.6+0.5 - 96.5 -
5 15.0 — 15.1+0.7 - 100.8 -
6 50.0 — 51.6+0.6 — 103.2 —
CONCLUSIONS

In this study, the electrochemical behavior of DA and UA at a glassy carbon
electrode modified with a polymerized film of 2-hydroxy-1-(1-hydroxynaphthyl-
-2-azo)-naphthalin-4-sulfonic acid was investigated using cyclic voltammetry
and square wave voltammetry. The modified electrode separated the anodic oxi-
dation peak potential of DA and UA with a well-defined peak separation in the
presence of each other to measure DA and/or UA separately or simultaneously
without any intermolecular effects. The catalytic reaction rate constant, kn was
calculated (1.23x104 mol—1 L s1) using chronoamperometry. The sensitivity of
the proposed material was higher than those of reported results.10.11,14,17,21
Moreover, the proposed method was successfully applied for the determination
of these compounds in real samples.
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U3BOA

BOJITAMETPUICKO OAPEBUBAIE JIOITAMUHA V ITPUCYCTBY MOKPARHE
KHCEJIMHE HA EJIEKTPOJU OJ] CTAKJIACTOI" YI'JbBEHUKA MOJUONKOBAHOI
2-XNPOKCHU-1(1-XUJPOKCU HA®TUJI-2-A30)-HADTAJINH-4-CYJI®OHCKOM
KHNCEJIMHOM

ALI ASGHAR ENSAFI, SAMIRA DADKHAH-TEHRANI u B. REZAEI
Department of Chemistry, Isfahan University of Technology, |sfahan 84156-83111, Iran

Tonumepru dunm 2-xunpokcu-(1-xuapokcunadTui-2-a30)-Hadranua-4-cynpoHcKe KUCEITH-
He je popMUpaH Ha ENeKTPOIM O CTAKJIACTOT YIJbEHHKA MOCTYNKOM eJIEKTPOXEMH]jCKE MOJMMEPH-
3anuje. Tako MoaudUKOBaHA eNeKTposa je KopuinheHa 3a MCTOBPEMEHO oapehuBame jJornaMuHa
(TA) u mokpahue kucenune (MK). EnekTpoXeMHjcKO MOHAIIAKE OBHX jeIHECEHa HAa MOIU(HUKO-
BaHOj €JIEKTPO/IH je UCIIUTHBAHO IIMKIMYHOM BOJITAMETPHjOM, XPOHOAMIIEPOMETPHjOM U BOJITAMET-
pHjOM ca MPaBOYraOHHM CUTHaJIOM. EKCIIEpHMEHTAIHH pe3yiTaTH IMOoKaszyjy Ja Moau(HKOBaHA
eJIeKTpo/ia npecTaBiba eukacan Karaiausarop 3a okcunauujy JA u MK y3 cenapaiujy nukoBa oz
oko 140 mV npu pH 5,0. Koxcranra 6p3uHe katanu3oBaHe peakiyje oapeleHa je MeToaoM XpoHo-
ammepomerpuje i m3nocu 1,23x10* mol™ L s™. V meperuma BonramMerpijoM ca IpaBoyraoHuM
curHajioM y pactBopy pH 5,0 cTpyjHH NHKOBH Cy IOKa3ald JHHEApPHY 3aBUCHOCT OJf KOHICH-
tparje JA u/um MK y oncery 1,0-300 pmol L™ JTA (uBe muneapre o61acTs ca pasmHauTHM Ha-
rubmma) u 6,7-20 umol L™ MK. I'pannne nerexumje 3a JA 1 MK cy 6mre 0,25 i 1,17 pmol L2,
penom. Cranpapaua aesujaruja 3a 140,0 pmol L™ JIA je usnocuna 1,9 u 2,2%, a 3a 10,0 u 20,0
pmol L™ MK 1,8 u 1,2%, penom. Moau(ukoBaHa eIeKTpoja je oKasana BUCOKY OCETIBHBOCT,
CENIEKTHBHOCT U cTabmiHocT. Takohe je ycrnenHo npumMemeHa u 3a oapehusame JIA u MK y peain-
HHM y30pLIMMa Kao LITO Cy JICKOBU U yPHH.

(MTpumsbero 11. mapra, pesuaupano 30. jyna 2010)
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