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Fluorescence polarization immunoassays for detection of myco- and phycotoxins in food stuffs
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Statement of the Problem: Myco- and phycotoxins are low molecular weight toxic metabolites produced by fungi and
microalgae, respectively. Their presence 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, carcinogenesis, geno- and nephrotoxicity. Therefore, monitoring of myco- and phycotoxins in foodstuffs
is an extremely important task.

Methodology: The study is focused on immunodetection of main mycotoxins (aflatoxin B1, ochratoxin B) and phycotoxins
(okadaic acid, microcystin). Fluorescence polarization immunoassays (FPIAs) have been developed and characterized for this
purpose. The PFIA choice was based on rapidity and simplicity of this technique.

Findings: Conjugates of toxins' derivatives with fluorescent labels were synthesized and used for the assays in combination
with selected antibodies. Concentration and kinetic dependences of the analytical interactions were studied and the optimal
modes of assays implementation were determined. The developed PFIAs allows testing samples without separation and wash
stages and helps obtain results in 15 mins. For example, in the case of aflatoxin B1 the reached limit of detection is 0.2 ng/mL,
and detectable concentrations ranged from 2 to 18 ng/mL, being in accordance with regulatory demands of safety control. The
developed FPIAs were successfully applied to testing food stuffs of plant and animal origin.

Conclusion & Significance: The obtained results indicate the prospects of the developed methods for food safety monitoring.
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