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Recent events concerning outbreaks of food poisoning, transmissible spongiform encephalopaties (Scrapie, BSE), genetically modified crops, recombinant bovine growth hormone and the growth in global market have resulted in greatly increased consumer concerns about the origin of raw materials used in feed and food products. 

The need of developing improved techniques for the characterization of feed and food components has become an urgent requirement for the last twenty years, and DNA-based technologies have been provided answers to most of the questions have been asked. Actually, DNA methods can establish the origin of species in meat and fish based products, and represent the most reliable analytical approach even in processed foodstuffs authentication. The correct identification of processed feed and/or food becomes mandatory not only for the correct labelling and assessment of value (i.e. fraudulent addition of species not provided by law), but  also to avoid the health risk related to the presence of toxic species or species that have been demonstrated vehicle of pathogenic agent. 

The analysis of nucleic acids (mitochondrial or genomic DNA) presents advantages, reasonably because DNA assays are not dependent on tissue source, age of  individual or sample damage. Most of the DNA techniques applied for food authentication are based on the identification of species-specific target sequences by polymerase chain reaction (PCR). 

The recent European crisis related to bovine spongiform encephalopathy (BSE) has focused the attention on the importance to adopt severe control measures to avoid the risk of mad-cow disease diffusion through contaminated meat based animal feedstuffs. According to the Regulation 178/2002/EC, which lays down the general principles and requirements of food law, in order to ensure the safety of food, it is necessary to consider all aspects of the food production chain, “from the farm to the fork”. Therefore production, manufacture, transportation and distribution of feedstuffs are a crucial point in determining food safety. The Italian livestock sector consumes about 55 million tons of feed (including forage) each year of which 20% is manufactured compound feed. This level of production imposes adequate quality standards in feedstuffs manufacturing. 

Although Community rules banned mammalian proteins in the feeding of ruminant species within the European Union in 1994, cases of BSE were recorded in animal born in 1995 and later years in different Member States. The risk of cross-contamination of ruminant feedstuffs with feed manufactured for other species containing admitted animal proteins has not been excluded. The Council Decision 2000/766/EC banned the feeding of processed animal proteins to animals which are reared for the production of food, except for fish meal in the feeding of non-ruminant species. With the aim to establish an eventual contamination of bone particles from terrestrial animal, microscopic examination of imported fish meals must be provided (European Decision, 2001/9/EC) before their release for free circulation in the Community. Since the quantitative estimation of constituents of animal origin and the possibility of distinguishing by microscopic assay mammalian from avian bone particles depend largely on the experience of the analyst, the combination of the microscopic inspection with other methods of analysis results desirable as suggested in the European decision.

In the near future the situation will become more complex. Regulation 1774/2002/EC divides animal by-products into three categories depending on their own risk level, and lays down detailed rules for their processing, collection, transportation and storage. Moreover, this Regulation establishes that the lower risk category 3 material could be used as feed material. In order to combine this potential use with the scientific advice that the practice of feeding animal species with own species-derived material should be avoided, adequate molecular methods identifying the origin of the materials present in feedstuffs becomes urgent. 

In our laboratory both microscopic and DNA-based methods were developed and validated mainly to detect ruminant protein in meat meals and animal material in feedstuffs.

