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Development of multiplex immunochromatographic test systems for the simultaneous detection of several food contaminants
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Abstract

Due to increasing consumers' interest to food safety, there is a need in new efficient techniques for such control. Among toxic contaminants, the highest priority are antibiotics and mycotoxins. Their chemical variety significantly increases the cost of testing, and so tests for simultaneous control of several toxicants are in demand. The presented study (financially supported by the Russian Ministry of Science and Higher Education, agreement 14.613.21.0061 by 17.07.2017, unique identification number RFMEFI61317X0061) is directed to the development of immunochromatographic rapid on-site tests in different configurations, from mono-tests for a single analyte to multiplex tests for up to 6 analytes. The target analytes are antibiotics of tetracycline group, beta-lactams, quinolones and streptomycin and mycotoxins including T-2 toxin, fumonisin B1, zearalenone, deoxynivalenol, aflatoxin B1 and ochratoxin A.
In the course of the tests development, the optimal load of antibodies immobilized on gold nanoparticles was chosen, the influence of the location of the test zones on the membrane was studied. The effect of the arrangement of several binding zones at the same strip on the assays characteristics was shown. A combination of free specific antibodies and anti-species antibody conjugates with gold nanoparticles caused significant (up to 100 times) increase of sensitivity. The proposed tests for mycotoxins provide a result within 15 min, with a range of detection limits of 6-200 ng/g. In the case of antibiotics the assay duration is 7 min, and the detection limit varies from 0.1 (chloramphenicol) to 1,000 ng/ml (streptomycin). Sample preparation procedures were chosen to reach the most efficient extraction of the analytes from grain, milk, etc. The effectiveness of the tests for the control of contaminants in baby food products is shown. The advantages of the proposed multiplex tests are increasing the information content of the analysis, reducing labor and costs per of one analyte.
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