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1. INTRODUCTION

Food authenticity and fraud are topics of high interest in the food Industry and highly controlled by authorities. The
complexity of the food supply chain is challenging the abilities of analytical tools used for traceability of ingredients for food
production. The most common method to verify species substitution and species identification is Real Time PCR. However,
PCR testing is limited by the number of targets that can be simultaneously identified and differentiated. This can be critical,
especially when testing highly processed and complex food that often contain multiple different species.

The introduction of Next Generation Sequencing (NGS) into the food sector revolutionizes food authenticity testing. NGS
untargeted approach enables accurate detection and differentiation of thousands of different species in each sample using
DNA sequencing that is recognized as the most reliable method for species identification.

In the present study an innovative NGS-based approach was tested for meat, fish and spices/herbs species identification.

2. WORKFLOW
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3.1 Meat species results
Number of samples tested: 148 Number of samples tested: 347
Number of species tested: 49 Number of species tested: 39
Species mix: up to 3 Species mix: up to 5
Spiked level: 1%, 10%, 50%, 100%
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3.2 Plants species (spices/cereals) results

Spiked level: 1%, 5%, 10%, 20%, 100%
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3.3. Fish species results

Number of samples tested: 78
Number of species tested: 26
Species mix: up to 2

Spiked level: 1%, 2%, 5%, 0%, 100%
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CONCLUSIONS

IC
O

ne NGS workflow could enable to identify all the species tested individually
entification of pure material at spiked levels higher than 5% was successfully
otained for more than 94% of the samples tested. A few negative results were

O

otained for some highly processed food products and mostly for fish-based

samples.

At the level of 1% spiking, more that 95% of the samples were correctly assigned
to the species name.

When combined, all targets could be analyzed simultaneously in a single NGS
run which reduce significantly the NGS costs

B

ased on these invitro analysis and on the in silico analysis of DNA sequences a

database containing thousands of species was created.
Extension of the databases is an on-going activity to include additional species



