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Authentication of fish species in fish products is mainly achieved with conventional Sanger 
sequencing of appropriate gene fragments (e.g. Cytochrome b (cytb) gene or Cytochrome 
Oxidase I gene). However, this approach is limited to products consisting of only one species 
as mixtures lead to overlapping chromatograms. Next-Generation Sequencing (NGS) 
technology offers the advantage of simultaneous assessment of multiple sequences generated 
from complex samples. In order to explore the suitability of this technology for fish product 
analysis, a targeted NGS approach was developed and tested with samples containing 
mixtures of different fish species. 

Nine mixtures with varying tissue percentages from five Scombridae species were prepared 
and subsequently analysed – together with four tuna can samples – with a cytochrome b gene 
targeted NGS method on an Illumina MiSeq (V3) platform. 

Sequence recovery for tuna mixtures was very accurate and duplicate samples as well as two 
individual NGS runs gave very similar results in terms of sequence read values. Detection of 
false-negative and false-positive sequences was very low when applying an appropriate 
threshold and species constituting down to 1 % of mixture could be identified, depending on 
the species composition. Indeed, the species composition had a great influence on sequence 
read percentages with particular species being overrepresented compared to others. NGS 
analysis of market samples indicated the presence of different species mixed in tuna cans, 
although this does not comply with European legal requirements. 

These results show that NGS represents a powerful technology for species identification in 
food products with mixed species’ contents and can become an important tool for the 
authentication of tinned fish goods in the future. 
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