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ABSTRACT 

Using next generation sequencing to detect animal and plant species in complex 

food samples the Thermo Scientific™ NGS Food Authenticity Workflow (Thermo 

Fisher Scientific) was demonstrated to provide:

✓ An untargeted approach to identify meat and fish species within a food sample

✓ Suitability for samples from several food categories (ready-to-eat meals, fresh 

products, soups, canned, etc) 

✓ A complete end-to-end workflow

✓ Results as a comprehensive list of all identified species

INTRODUCTION

Next Generation Sequencing (NGS) has been introduced in recent years as a very 

powerful DNA-based method for species identification in food products. However, 

the use of NGS requires the development of optimized, fit for purpose, workflow to 

ensure reliability of results and to maximize the advantages of this high throughput 

method. Taking advantage of the non-targeted and massive sequencing output 

obtained by NGS, an end to end workflow was developed and tested to identify meat 

and fish species in food products.

In the present study the NGS Food Authenticity Workflow (Figure 1)  was tested for 

meat and fish species identification in a variety of complex food products. CONCLUSIONS

NGS workflow was effective in identifying the species present in all food samples 

regardless of their processing level (up to 16 species in a single product).

The workflow was successfully used simultaneously for meat and fish based products 

analysis in a single NGS run (Figure 3).

The whole workflow from DNA extraction to species identification can take under 24 

hours and requires short handling due to process automation making this a powerful 

and innovative solution for routine in-house screening of food samples for species 

identification.

SGS have partnered with Thermo Fisher Scientific who have commercialized the end-

to-end NGS Food Authenticity Workflow (Thermo Fisher Scientific) 
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Development of a Next Generation Sequencing (NGS) workflow for food DNA analysis: 

How to identify meat and fish species in complex food products
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Figure 2.  Thermo Scientific NGS Food Authenticity Workflow overview

MATERIALS AND METHODS

The workflow (Figure 2) was defined and optimized to meet the following criteria:

✓ Barcoding of several specific DNA regions suitable for species identification (multi-

barcoding)

✓ Definition of consensus primer panels producing very small amplicons to ensure 

its suitability for highly processed food where DNA can be very fragmented 

(SGS™ All Species ID DNA Analyser Kits)

✓ Optimization with the Ion Torrent™ semi-conductor based technology with 

automated templating reaction on the Ion Chef™ Food Protection instrument to 

prepare the sample libraries for sequencing on Ion GeneStudio™ S5 Food 

Protection System. 

✓ Development of an automated software solution for data analysis with suitable 

databases containing thousands of meat and fish DNA sequences for species 

identification (SGS™ All Species ID Software)

The workflow was tested on a group of 90 complex samples of meat and fish 

including 27 artificial DNA mixtures and 63 real food products. Real food products 

were selected to include different processing treatments. Dry, canned, fresh, frozen 

and liquid food products were selected.
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RESULTS

Figure 1.  Ion Chef™ Food Protection Instrument, Ion GeneStudio™ Food 

Protection NGS System and SGS™ All Species ID Analyser Kits

Figure 3.  Number of identified species per meat and fish category


