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Preparation and application of malachite green molecularly imprinted
electrochemical sensor

CHEN Wei-Feng, LI Qing-Jing, LIU Zhi-Jing, DING Yan-Hong, PAN Chun-Mei"

(School of Food and Biological Engineering, Henan University of Animal Husbandry and Economy,
Zhengzhou 450046, China)

ABSTRACT: Objective To construct a method for rapid determination of malachite green (MG) by molecular
imprinted electrochemical sensor. Methods  Firstly, one-step synthesis method was used to prepare the
nanocomposite material dodecaphosphomolybdenum heteropoly acid-polydopamine/reduced graphene oxide
(PMo,,-PDA/RGO), and it was characterized by infrared spectrum and scanning electron microscope. Then, using
o-phenylenediamine (OPD) as the functional monomer and MG as the template molecule, the imprinted membrane
was prepared on the surface of the PMo;,-PDA/RGO modified electrode by electropolymerization, and washed by
cyclic voltammetry. Finally, the influencing factors in the process of sensor preparation and determination, such as
the amount of nanomaterials applied, the number of blotting circles, the type of eluent, the incubation time, and the
pH of the PBS buffer were optimized. Results The concentration of MG solution had a good linear relationship
with the change of current in the range of 0.1-15.0 nmol/L. The linear equation was A/=0.5647X+4.0024, °=0.9916.
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The limit of detection was 5.47x10"" mol/L. The recoveries were 95.74%-113.21%, and the relative standard
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deviations were less than 4.9% (n=3). Conclusion The sensor is rapid, sensitive, which can be used for the

determination of trace MG in aquaculture water samples

KEY WORDS: molecular imprinting; malachite green; electrochemical sensors; nanocomposite
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Fig.1 Schematic diagram of preparation of molecularly
imprinted sensor
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Fig.2 Electropolymerization process of MG molecularly
imprinted membrane
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Fig.3 SEM image (A) and infrared spectrums (B) of PMo,,-PDA/RGO
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Fig.4 Cyclic voltammograms of molecularly imprinted sensor
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Fig.5 Effects of different eluents on the peak current of the
imprinted sensor (n=3)
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Fig.6 DPV signal response curves of different concentrations of
malachite green to the sensor
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Table 1 Measurement results and average recoveries of MG in actual samples (n=3)

i 52 B/ (nmol/L) JARE/(nmol/L) 52 fE/(nmol/L) FH IR/ % ARX 7 T A 2/ %%
FEhh 1 KA 5 4.819 96.38 4.9
FEdh 2 A 10 11.321 113.21 2.2
FE b 3 KA 15 14.361 95.74 3.7
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