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Substitution of fish:
• Economic gain/loss
• Limited availability
• Visually similar species
• Conceal IUU fisheries

16 March 2021
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• Economic consequences
• Conservation efforts are threathened
• Fraud and illegal fisheries infringe quota
• Health risk for consumers (allergies, toxins)
• Consumer loss of confidence

Consequences of seafood fraud
Here: substitution of species
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Seafood authentication

Problem with processed
food: visual identification

no longer possible

DNA-based identification
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DNA-based identification

Unidentified specimen

DNA extraction PCR
Sequence (Sanger)

Reference database

Premise: each species has a unique DNA profile
PROBLEM: 

- errors in public 
databases

- does not work for
food products with

multiple species

=> Need for
- high quality

reference database
- fast screening tools, 

also for mixed food 
products
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1/ A reliable reference database 
• 42 commercially traded European fishes; 300 sequences

• Specimens, tissues, DNA, sequences are all linked

• Open access: www.seafoodtomorrowdata.eu/authentication/

• Video tutorial: https://drive.google.com/open?id=1B8rnQTgGPMDt6iJYe-GB1jV379zRiYIv

Market application: substitution of cod and sole along the Belgian supply chain

http://www.seafoodtomorrowdata.eu/authentication/
https://drive.google.com/open?id=1B8rnQTgGPMDt6iJYe-GB1jV379zRiYIv
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Deconinck et al. 2020, Food and Chemical Toxicology 141

1/ A reliable reference database 

3/132 (2%) 7/41 (17%)
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2/ Fast screening tool for salmon

Salmo salar

PACIFIC SALMONSATLANTIC SALMONS

90% of the farmed salmon
50% of the global salmon market

Salmo trutta (brown trout)

Oncorhynchus mykiss 
(rainbow trout)

17 % substitution rate

O. tshawytscha (chinook) O. keta (chum)

O. kisutch (coho) O. gorbuscha (pink)

O. nerka (sokeye)

3 % substitution rate

farmed wild caught
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2/ Fast screening tool for salmon

Unidentified product
DNA extraction qPCR

High Resolution Melting Analysis (HRMA) => TRL 7

Advantages:
- Results within 4 hours
- 24 to 48 samples can be analysed simultaneously
- Food processing does not affect results, except for canning
- All 8 salmonids can be identified with the same kit (in contrast to other commercial kits)
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2/ Fast screening tool for salmon
High Resolution Melting Analysis (HRMA) => TRL 7

Market application: authentication of salmon in 
retail samples from Portugal, Poland and Belgium

- 81 samples tested
- 12 samples with no results (all were canned)
- 1 substitution of O. nerka by S. salar (1.2 %) 

Monteiro et al, in preparation
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3/ Quantification of Salmo salar in mixed seafood

Mixed and processed
food product

DNA extraction ddPCR assay

- Allows to semi-quantify the amount of S. salar in a food product
- Can also be used to identify S. salar in mixed food products (including other salmonids)
- 42 samples can be analysed simultaneously, within 5 hours

+
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3/ Quantification of Salmo salar in mixed seafood
Market application: authentication of salmon in retail samples 

from Belgium and Poland

- 46 samples tested
- 3 samples with no results (all were canned)
- Many retail samples were poorly labelled (no scientific name, wrong common name, general name)
- No evidence of substitution (0 %):

- All S. salar food products were correctly identified
- No S. salar detected in food products labelled as pacific salmon

- Quantification in fully homogenised samples semi-quantitative

Deconinck et al., submitted, Food and Chemical Toxicology 
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Conclusion
• Can we reliably identify single species food products?

=> yes, without need of prior knowledge of the species in the product

• Can we quickly identify salmon samples?

=> yes, within 4 hours

• Can we reliably identify and quantify S. salar in mixed food products?
=> identification: yes, within 5 hours

=> quantification: only semi-quantitative
• Market studies confirm that substitution occurs, with large differences between species (1 – 17%)
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