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Voltammetric determination of nitrofurazone and
its metabolite semicarbazide
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ABSTRACT Voltammetric method for determining nitrofurazone and its metabolite semicarbazide
was developed by employing grapheme-based electrode as working electrode. When the scan rate was
0. 10 V/s, an irreversible adsorption-controlled redox reaction of nitrofurazone occurred in the NaAc-
HAc buffer of pH 6. 0. Under the conditions of optimized parameters, including buffer solution, pH,
accumulation time, etc, the dependence of the i . on the concentration of nitrofurazone in the range of
20. 0 —800. 0 nmol/L was linear with a detection limit of 12. 0 nmol/L (S/N =3). At the same scan
rate, semicarbazide also had an irreversible adsorption-controlled redox reaction in the NaAc-HAc

buffer of pH 4. 1. Under optimized conditions, linear relationship between i, and the concentration of

% A SRR #5545 (21005086 ) FIL AR 48 H SRR 2435 4 (ZR2011BQ029 ) 2 [R] % Bl

* JHIN/EH . E-mail ; qukm@ vysfri. ac. cn,zhaocz@ qust. edu. cn

s fm H 49 :2013-07-17 ;3232 H #1:2013-08-29

YEE A KM (1976-) , 55 BIBSE 51, 2SR AL MR IR B R BESE o E-mail; zhangxz@ ysfri. ac. cn



98 U AE S $35 %

semicarbazide was obtained in the range of 1.3 —39.9 pmol/L with a detection limit of 0. 2 pwmol/L.
Under the other set of optimized parameters, nitrofurazone and semicarbazide could be detected in the
same buffer solution subsequently, with the detection limit of 71. 0 nmol/L and 0. 3 wmol/L, respective-
ly, and the average recovery was found to be 87% and 83% , respectively. The concentrations of the two

molecules in real fishery water samples were successfully determined using this method.
KEY WORDS Graphene-based electrode; Nitrofurazone; Semicarbazide; Voltammetry;

Fishery environmental monitoring
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Scan rate: 0.10 V/s; quiet time: 5 s
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Fig.3 Cyclic voltammograms of 0. 00 wmol/L (a) and
0. 80 wmol/L NF (b) at the GBE in 1. 0 mol/L acetate
buffer solution of pH 6.0
Accumulation time: 80 s;

accumulation potential ; 0. 40 V; scan rate: 0. 10 V/s
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Fig.4 Differential pulse voltammograms of
20.0, 40.0, 80.0, 120.0, 160.0, 200.0, 400.0 and
800. 0 nmol/L. NF at the GBE in 1.0 mol/L
acetate buffer solution of pH 6.0
Accumulation time; 80 s; accumulation potential; 0.40 V.

pulse amplitude: 0.05 V; pulse width: 0. 05 s; pulse period: 0.2 s
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Fig.7 In the presence of 800. 0 nmol/L NF, differential Fig.8 In the presence of 39.9 pmol/L SEM,
pulse voltammograms of 13. 3, 26.6, differential pulse voltammograms of 0. 1, 0.4,
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Table 1  Determination of NF and SEM in fishery freshwater samples
NF SEM
BES LicallUN(=R JbR{E MFHE i LioalllELER b E MARE i 2
Sampl Detected Spiked Measured Detected Spiked Measured
ample Recovery Recovery
value value value value value value
(%) (%)
(pmol/L) (pmol/L) (pmol/L) (pmol/L) (‘pmol/L) (pmol/L)
H1 0.12 0. 100 0.213 93 - 20.00 17.47 87
H2 0.11 0. 100 0.196 86 - 20.00 16.63 83
T1 - 0. 100 0.082 82 - 20.00 18.64 93
D1 - 0. 100 0.083 83 - 20.00 18.27 91
X1 - 0. 100 0.091 91 - 20.00 19.42 97
X2 - 0. 100 0.086 86 - 20.00 17.89 89
“ VIR ARKH Not detected
4 i
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B, AR A SO T RE . ] T S2BR il K AR RE A NF FISEM (19387 A5 3] 1 A0 451
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