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Electrochemical Immunosensor Assay ( EIA) of E. coli 0157 .H7 Based on
MOCPs - MWCNTs with Highly Efficient Antibody Immobilization

YANG Hua XU Xiahong GUO Yuna XIAO Yingping TANG Biao WANG Qiang
(Institute of Quality and Standard for Agro-products, Zhejiang Academy of Agricultural Sciences, Hangzhou 310021, China)

Abstract; Microbiological contamination caused by food-borne diseases has become a major public health
problem of the world. A novel electrochemical immunosensor assay ( EIA) for high sensitive and specific
detection of Escherichia coli 0157 ; H7 was developed. A new nanocomposites with multi-walled carbon
nanotubes ( MWCNTs ) embedded inmetal-organic coordination polymers ( MOCPs) was successfully
prepared as highly efficient matrices of capturing antibody immobilization for sensitive electrochemical
biosensing. In the presence of target E. coli 0157 ; H7, horse radish peroxidase ( HRP) -labeled antibody
was captured on the electrode surface to form a sandwich-type system via the specific identification. As a
result, E. coli 0157 :H7 detection was realized by outputting a redox current from electro-reduction of
hydrogen peroxide reaction catalyzed by HRP. In the assay, the combination of the unique properties of
MWCNTs and MOCPs can not only accelerate electron transfer on the electrode interface, but also provide
an excellent scaffold for the conjugation of capture antibody. Meanwhile, adopting the MWCNTs — MOCPs
materials significantly improved the target capturing efficiency and enhanced the sensitivity of the
biosensor. The results revealed that the calibration plot obtained for E. coli 0157 : H7 was approximately
linear from 67 cfu/mL to 6.7 x 10° c¢fu/mL with the limit of detection of 40 cfu/mL. In addition, the
biosensor was successfully applied to quantitative assay of E. coli 0157 ; H7 in synthetic sample (milk).
Hence, the developed electrochemical-based immunosensor might provide a useful and practical tool for
E. coli 0157 ;H7 determination and related food safety analysis and clinical diagnosis.

Key words: FEscherichia coli 0157 :H7; metal-organic coordination polymers; multi-walled carbon

nanotubes; electrochemical immunosensor
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Fig.1 Schematics of preparation of MOCPs — MWCNTs and EIA for sensitive detection of E. coli 0157 ;H7
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Fig.2 Typical DPV responses of biosensor
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Fig.3 SEM images of MOCPs and MWCNTs — MOCPs
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Fig.4 TEM images of MOCPs and MWCNTs — MOCPs
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Fig.5 XRD patterns of MOCPs and MWCNTs — MOCPs
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Fig.6 CV and EIS of EIA sensor
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Fig.7 Calibration curves of EIA sensor
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Tab.1 Real sample analysis
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