Development of a highly sensitive chemiluminescence ELISA for detection of Anisakis simplex L3 larvae in in processed food. 
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Abstract 
Anisakis simplex is a commonly occurring parasite of marine fish and cephalopods. Human can be infected by ingestion of raw or undercooked fish/seafood containing viable L3 larvae of A. simplex. Moreover proteins of live as well as dead larvae of A. simplex can cause allergies like urticaria or even anaphylaxis. Because several of A. simplex allergens are resistant to high temperature, cases of allergy may occur even after ingestion of processed food such as canned fish products. The aim of this study was to develop sensitive chemiluminescence (CL) sandwich ELISA to detect A. simplex proteins in food. Sample of fish product was carefully disrupted and homogenized using high speed homogenizer and sonicator. Proteins of sample were extracted at optimal condition- using PBS buffer at room temperature. Solution containing extracted proteins was subsequently analyzed by CL-ELISA. The test was based on the use of polyclonal rabbit anti-A. simplex IgG antibodies against crude extract of A. simplex III-stage larvae. These antibodies were used as the capture antibodies and biotinylated IgG as the detection antibodies. The optimal concentrations were found to be 2.0 μg/ml for the capture antibody, 0.5 μg/ml for the detection antibody and 0.3 ng/ml for the streptavidin-HRP conjugate. Chemiluminescent reaction using enhanced luminol substrate for HRP was conducted and chemiluminescence signal was measured by the microtiter plate luminometer. The limit of detection of CL-ELISA was determined as 1 Anisakis larva in 500g of thermally-processed fish products (about 0.1 μg/ml of A. simplex proteins). The Limit of detection of the method was determined by the analysis of thermally processed samples of tissue muscle of farm-raised rainbow trout (Oncorhynchus mykiss) artificially contaminated with A. simplex L3 larvae. No nonspecific reactions with muscle tissue samples of different species of fish were found. The intra-assay and inter-assay precisions (CV%) were <12% and <16%, respectively. Furthermore developed CL-ELISA was used to examination of fish products from the market. Over ninety percent (93.3%) of pink salmon fillets (Oncorhynchus gorbuscha) (n=45) and 77.5% of Atlantic mackerel (Scomber scombrus) carcasses (n=40) were found to be positive for A. simplex proteins occurrence. Also, other fish products will be tested using developed CL-ELISA.
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