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Rapid immunochemical test systems for food safery control: New solutions with increased sensitivity
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Abstract

A presence of toxic contaminants in food and feed is a complex problem combining health hazards for men and animals with economic harm to agriculture. Negative effects of these compounds include inhibition of protein synthesis, immunosuppression, toxic effects, allergic reactions. Therefore, monitoring of these compounds in foodstuffs is extremely important task.
The presented study supported by the Russian Foundation for Basic Research (grant 18-53-18013) was focused on the development of new rapid and sensitive assays for this purpose. Two kinds of considered assay formats were fluorescent polarization immunoassay (PFIA) and immunochromatographic analysis (ICA). The research included obtaining immunoreagents, studying their interactions, choosing and characterizing methodological solutions for highly sensitive detection of toxicants (veterinary drugs, pesticides, mycotoxins) in milk and dairy products. 
Conjugates of the toxicants with fluorescent markers (fluorescein isothiocyanate, aminofluorescein, 4-aminomethyl fluorescein, ethylenediamine-fluorescein thiocarbamyl) were synthesized to implement PFIA. Gold nanoparticles and quantum dots were used as colored labels in the ICA systems. When characterizing the specificity, the set of reactants for the test systems were highlighted, allowing for both the individual determination of toxic contaminants and the control of the total content of all compounds belonging to the corresponding chemical class. For example, monoclonal antibodies to lincomycin and tylosin were characterized by low cross-reactivity (< 0.01%) with respect to structural analogues and antibiotics of other groups. In contrast, polyclonal antibodies against danofloxacin and moxifloxacin allowed detection of 12 antibiotics belonging to the fluoroquinolone group. The separation of reaction products (immobilized antibody-antigen and antibody-antigen-fluorescent marker complexes) via magnetic nanocarriers was implemented. It allowed accelerating the analysis and lowering the detection limits.
The applicability of the developed test-systems for detection of antibiotics, pesticides and mycotoxins in milk and dairy products was shown. Thus, they may be considered as efficient tools for screening of food products for contamination.
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