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1 OAP S(A) CTC  OAP  NaClO, i (B) OAP  NaClO,

( 150 mV/s : 30)
Fig. 1  Cyclic voltammograms for the electrochemical polymerization of o-aminophenol ( OAP) in the
presence ( A) and absence ( B) of chlortetracyline ( CTC) in sodium perchlorate aqueous solution ( Scan

rate. 50 mV/s cycling number: 30)

CTC ( c) MIP-POAP/GCE 2 x 107 mol/L
CTC MIP-POAP/GCE CTC
Fe(CN), > . CV DPV o
2 0.005mol /L. Fe( CN) 4 =.0. 1 mol/L KCI (pH6.4)
(A) (B)

Fig.2 Differential pulse voltammograms ( A) and cyclic voltammograms ( B) of the electrodes in phos—
phate buffer solution of pH 6.4 containing 0. 1 mol/L KCI and 0.005 mol/L K; Fe ( CN)

(a) GCE; (b) MIPPOAP/GCE; (c) CTC,,-MIP-POAP/GCE; (d) POAP/GCE. A : 1 0.1~0.6V

ad
4 mV/s : 50 mV/s ©5s 0.1s;B :-0.1~0.6V
: 50 mV/so

(a) GCE; (b) MIPPOAP/GCE; (c¢) CTC,,-MIPPOAP/GCE; (d) POAP/GCE. A: scan range: —0.1 -0.6 V

ad
potential incremental: 4 mV/s pulse amplitude: 40 mV/s pulse width: 5 s pulse interval: 0.1 s; B: scan range:

-0.1-0.6 V scan rate: 50 mV/s.

3.3 CTC
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x10° 8 x10~° mol/L ( Ai/i,) Ai
MIP-POAP/GCE
i . 3
CTC
CTC
CTC .
3

Fig.3  Ai/i, ratio changes of MIP sensor vs. concentra—

3.5 tion of different substances
0. 005 mol/L K, Fe( CN) . . e o e .
10 mL PBS( 0.1 mol/L KCI pH 6. 4) a  chlortetracycline; b tetracycline; ¢ oxytetracycline;
20 p. 1 x107mol/L.  CTC DPV d chloroamphenicol; e penicillin.
( 4A).  MIPPOAP/GCE CTC
CTC,,-MIP-POAP/GCE (A CTC CTC
( 4B)., CTC 2.0x107° ~6.1x107 mol/L DPV
y=11.19 +279.43x R’ =0.9989 CTC 1.5 x10"mol /L( 30) -
CTC 1.
4 (A) +(B)
Fig.4 (A) DPV curves of MIP-POAP/GCE after adsorption in different concentrations of CTC and
( B) current peak difference vs CTC concentration on MIP-POAP/GCE
1

Table 1 Comparison of detection results of CTC by this method and literature methods

Detection method Cali(bi:)ilo /nL;'ange Dﬂzﬂgll(l;l);ll})lmn References
7 -5 =7
High performance liquid chromatography 3.2x107 ~4.2x10 1.9 x10 3
Immune colloidal gold technique 0.1x107° ~0.2x107° 1.0x107°
Capillary electrophoresis 4.9x10° ~0.6x107 1.0x10°°
Microbiological assay 1.6 x107 ~3.2 x107 4x107®

The proposed method 2.0x10% ~6.1x107 1.5x107*
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3.6
.5 mol/L H,SO, (1: 4 vV/V) 5 min
o 2 x
107 mol/L CTC 5 RSD 1.9% . 4 C
2 2 x 107 mol/L CTC 90. 3% - 4
82.7% o
3.7
2 CTC
cTe Table 2 Recovery of CTC in milk and chicken muscle tissue samples
RSD
Added Found Recove I ~
0.1 Sample ( umol /1) ( umol /1) (%) (% n=3)
0.2 0.5 pmol/L  CTC o1 0,095 952 )
3 MIP-POAP/GCE Milk 0.2 0.1856 92.8 6.8
0. 005 mol/L K3 0.5 0.4845 96.9 1.7
Fe(CN), .0.1mol/L KCl ~ PBS 0-1 00864 86.4 3.2
Chickf:n 0.2 0.1742 87.1 2.4
2 ° muscle tissue 0.5 0.4533 90.6 1.9
86.4% ~96.9% RSD 1.7% ~
6.8% .
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Preparation of an Electrochemical Sensor for Determination of
Chlortetracycline Based on Molecularly Imprinted Film

GAO Yang WANG Wei LIU YingZi TAO Qiang WAN Xue ZHANG Juan-Kun®
( Key Laboratory of Industrial Microbiology of the Ministry of Education Tianjin Key Laboratory of Industrial Microbiology
College of Bioengineering Tianjin University of Science & Technology Tianjin 300457  China)

Abstract An electrochemical sensor has been developed for the selective determination of chlortetracycline
( CTC) using the molecularly imprinted technique. A molecular imprinted polymer ( MIP) on the surface of a
glassy carbon electrode ( GCE) was prepared by electropolymerization of o-aminophenol ( OAP) in the
presence of CTC in the sodium perchlorate ( NaClO,) solution using cyclic voltammetry ( CV). The
electrochemical performance of the sensor was studied by using differential pulse voltammetry ( DPV). A
linear relationship between the peak current difference and the CTC concentration was found in the range of
2.0x10° =6.1 x107 mol/L with the detection limit of 1.5 x 10 mol/L (3c) . After regeneration by
washing with the mixture of methanol and sulfuric acid the sensor showed excellent reproducibility and good
stability. The MIP electrode exhibited almost no response to chloramphenicol and penicillin  and very weak
responses to tetracycline and oxytetracycline proving a good selectivity. Recoveries of standard addition
measured in the actual samples of milk and chicken meat were between 86.4% —96.9% . Compared with the
reported methods this sensor showed a low detection limit simple operation without derivatization rapid
response and low cost.

Keywords Molecular imprinted polymer; Electrochemical sensor; o-Aminophenol; Chlortetracycline
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