F F IR

RIEL

Article

ACTA CHIMICA SINICA

DOI: 10.6023/A12050256

HT = REEBRAS PR L SEORE LB RO 5 T ENIE iR (L 45
MERE R
T EET AT

(EEAREE TR Z A2 5 A TRESABE REAR 541004)

mn
n)]!u

[:DI

Y

WE D RFIMAVE R DRGSR, 85 T — PRIl R8s oo 25 5% B 4122 B (CH) 1) 4 1 EN R R FLAb 2 fR ks BT
CH 5 H i A Y BE(HRP) A5 12 4% 22 2 (HRP-CH) (1) 55 4+ R MY ST CH RSl A 28 = R F ML (PMA)FIT HRP %)
T ARSI HE AR RN = 2B IR BR8N R B i A SR A I () R E . SR e B B R0 2, CHL I 5 e vl 3 22 (.
7 0.01~0.8 pmol/L Yu [Hl N 2L R AP MG R, O HFRA 2.64 nmol/L. ALK& % CH A RIF Ik F R I PERE.
KPR SRR 4 TRV ALY, BUBCRAN; B = E I, s Ak i

Molecularly Imprinted Electrochemical Sensors Based on the
Double—amplification from the Electro—catalysis of Poly—melamine and the
Enzymatic Catalysis of HRP for Chlortoluron Determination

Li, Jianping* Li, Yuping Wei, Xiaoping
(College of Chemistry and Bioengineering, Guilin University of Technology, Guilin 541004)

Abstract A molecular imprinted electrochemical sensor for the determination of the residue of chlortoluron (CH) in envi-
ronment was prepared with melamine (MA) as functional monomer. The electropolymerization of poly-melamine-molecu-
larly-imprinted-polymer (PMA-MIP) on the GC electrode was conducted in a 1.0 mol/L H,SO, by cyclic voltammetry (CV)
at room temperature (25 °C). Then the template molecule (CH) on the PMA-MIP film was removed by nitric acid. The ex-
perimental conditions (including electrocatalysis of the MA film, pH effects, incubation and competition times) were opti-
mized. The incubation time chosen for the subsequent experiments was 12 min and 12-min was also recommended as the
optimized competition time. The Amperometric i-¢ curves were recorded during the determination. The detection of CH re-
lied on a competition reaction between CH and horseradish peroxidase labeled chlortoluron (HRP-CH) coupled with the sub-
sequent catalytic reduction of hydrogen peroxide by the poly-MA film. Highly sensitive detection of CH was achieved by the
double amplification derived from the electro-catalysis of H,O, on MA film and the enzymatic effect of HRP. There was
linear relationship between the current changes and CH concentration in the range of 0.01~0.8 umol/L with a detect limit of
2.64 nmol/L by chronoamperometric method. The proposed PMA-MIP sensor displayed excellent analytical performance
(e.g., high sensitivity, good selectivity, and good reproducibility). Some analogues (difenoxuron, neburon, isoproturon and
fluometuron) were also used as interferences to examine the selectivity. The changes in the current response of 94-time
difenoxuron, 62-time neburon, 38-time fluometuron and 20-time isoproturon are negligible compared with chlortoluron. In
addition, the feasibility of its practical applications has been demonstrated in the analysis of samples of tap water and soil
extract solution. Recoveries were ranged from 97.0% to 107.0%, and the RSDs were less than 2%, which can be indicators of
good recovery and practicability.

Keywords chlortoluron; molecularly imprinted electrochemical sensors; double amplification; poly-melamine; horseradish
peroxidase (HRP)
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Figure 1 Schematic diagram of the preparation and competition assay
principle of the chlortoluron molecularly imprinted electrochemical sensors
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Figure 2 CVs of the electropolymerization of MA-molecularly im-
printed polymers (MA-MIP) 1.0 mol/L H,SO,, 1 mmol/L melamine, 0.3
mmol/L chlortoluron
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Figure 3 Cyclic voltammograms (CVs) of the (a) bare and PMA-MIP-
modified GC electrode (b) 5 mmol/L H,0, in 0.1 mol/L PBS (pH 7.0,
containing 0.1 mol/L KCI)
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Figure 4 -t curves of (a, a') the bare GC electrode, (b, b') the non-MIP
(nMIP) sensor, and (c, c¢') the MIP sensor after incubation of horseradish
peroxidase-labeled chlortoluron (HRP-CH) and competition with 0.1
umol/L chlortoluron (a', b' and ¢'), respectively
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Figure 5 Effects of (a) the incubation time and (b) the competition time
on the sensor response
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