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Feedinstuffs containing traces of meat and bone meals (MBMs) cannot be used in animal 

nutrition. Fishmeal is an authorised ingredient for pig and poultry feed even though is not 

used in practice due to cross-contamination problems. In order to facilitate the legal use of 

fishmeal in animal nutrition, the European Commission is considering the introduction of 

tolerance levels. This is a new challenge requiring control tools to quantify accurately the 

level of fishmeals in feed.  

Fishmeal is obtained after cooking, pressing, drying and milling whole fish and food fish 

trimmings. Use of whole fish is almost exclusively from small, bony species of pelagic fish. 

This fish exclusively captured for the production of fishmeal represents around 67% of 

fishmeal production and it includes 7 different fish species. The 33% left is composed of 

trimming from food industry, thus including the fish species typically included in human diet.  

Analysis of fishmeal due to its high heterogeneity concerning species, place of origin, and 

tissues used, needs a specific detection and quantification approach. In this study, we 

evaluated the possibility of quantifying fishmeals in feeds through its relation with DNA copy 

number by real-time PCR.  

Even though real-time PCR allows quantification, to quantify MBM in feed is not possible 

due to the complexity of the compound feeds, the unknown composition of animal meals and 

the unknown sterilization process applied to these meals.  

It is known that different temperatures applied during sterilisation have strong impact on the 

fragmentation of the target DNA, which will affect the determination of its copy number and 

consequently the estimated percentage of MBMs. This applies especially to mammalian 

MBMs, but less strong to fishmeals that are treated at lower temperatures compared to other 

animal meals. This makes fishmeals a very interesting material for investigating the 

possibility of using real-time PCR as a quantitative technique for this material in feeds.  

Two different real-time PCR methods were developed, using one the COX3/Gly/ND3 region 

in the mitochondrial DNA as target, while the other has been developed using one region of 

the rhodopsin gene from the nuclear DNA. The development of both methods allowed the 

comparison between both DNA targets and its application to the quantification of small 

amounts of fish DNA in heterogeneous samples. Both methods were tested with well-

characterised fish species in order to determine, on one side, the sensitivity of each method, 

and on the other side, the reliability of the method for the quantification of fish DNA.  


