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According to REGULATIONS (EC)Nº 853/2004 and 854/2004, in order to protect 
public health, harvesting areas are closed when toxin levels reach certain level in 
the mollusc flesh. 

In the case of PSP, the limit level is 800 µg STX diHCl equiv./kg.

The closure of harvesting areas have important economic consequences along the 
mollusc value chain: producers, depuration plants, transforming factories and 
trading, as well as tourism.
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European mussel production in 2016 was 
480 000 tonnes (valued at €420 million, or 
$465 million)  
According the ASIMUTH project (CONTRACT 
SPA.2010.1.1-01) FP7 Collaborative Project, 
the annual loses for the mussel industry in 
Europe was 32,065,171 $ (mean of 2000-
2009; document released in November 
2011).

Is not possible to separate loses due to the 
different toxins, since they can co-occur. 
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According to REGULATIONS (EC)Nº 853/2004 and 854/2004, in order to protect 
public health, harvesting areas are closed when toxin levels reach certain level in 
the mollusc flesh (800 µg STX diHCl equiv./kg for PSP)

European legislation makes an exception for this level, allowing harvesting and 
processing of the giant cockle Acanthocardia tuberculatum in production areas 
where the PSP level in the edible parts of these molluscs is higher than 800 µg STX 
diHCl equiv./kg but lower than 3000 µg STX diHCl equiv./kg. and stablishes the 
conditions of harvesting, processing and control.
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Not performed in 
mussels and clams

Also Pasteurization
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Species Location Harvesting date Present phytoplankton 

Average result 

(µg STX 

diHCl equiv/kg) (n=2)

Mussel (Mytilus galloprovincialis) Ría of Vigo (Vigo A) 09/07/2018 Alexandrium spp 1072 ± 11

Mussel (M. galloprovincialis) Ría of Vigo (Redondela C) 23/07/2018 Alexandrium spp 1604 ± 330

Mussel (M. galloprovincialis) Ría of Vigo (Redondela C) 23/07/2018 Alexandrium spp 737 ± 134

Mussel (M. galloprovincialis) Andalucía (Benalmádena) 02/08/2018 Gymnodinium catenatum 812 ± 270 

Mussel (M. galloprovincialis) Portinho da Costa (Lisbon) 22/10/2018 Gymnodinium catenatum 9001 ± 345

Mussel (M. galloprovincialis) Catalonia 05/03/2019 Alexandrium minutum 4205 ± 43

Mussel (M. galloprovincialis), frozen

Catalonia

05/03/2019

Alexandrium minutum 2317 ± 261

Clam (R. philippinarum) Ría of Pontevedra 27/07/2018 Alexandrium spp 1041 ± 23

Clam (R. philippinarum), frozen Ría of Pontevedra 27/07/2018 Alexandrium spp 903 ± 204

Scallop (Pecten maximus) Andalucía 22/08/2019 Gymnodinium catenatum 3232 ± 466

Scallop (P. maximus) eviscerated Andalucía 22/08/2019 Gymnodinium catenatum 1976 ± 117

Scallop (P. maximus) Andalucía 22/08/2019 Gymnodinium catenatum 3171 ± 30

Scallop (P. maximus), eviscerated Andalucía 22/08/2019 Gymnodinium catenatum 1779 ± 126
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Implementation of the procedure

The EU protocol was applied to: mussels, clams and scallops

Raw material vs traditional canning or pasteurisation

Analyses by HPLC in two laboratories

Pre-column HPLC-FLD: AOAC official method 2005.06

Cooking Conditioning Sterilization/pasteurizationCleaning
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Average of PSP toxins
Naturally contaminated mussels: Redondela
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Average of PSP toxins
Naturally contaminated mussels: Andalucia
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Average of PSP toxins

0

1000

2000

3000

4000

5000

6000

7000

8000

Raw Normal Canning EC Canning EC Pasteurized

µ
g

 S
T

X
 d

iH
C

l 
 e

q
u

iv
. /

 K
g

GTX2,3 C1,2 dcSTX GTX5 GTX6 C3,4 dcGTX2,3 dcNEO

Naturally contaminated mussels Lisbon

PSP total levels PSP analogues

0

1000

2000

3000

4000

5000

6000

7000

8000

9000

10000

Raw Normal Canning EC Canning EC Pasteurized

µ
g 

ST
X

 d
iH

C
l  

eq
u

iv
. /

 K
g

Legal limit



www.seafoodtomorrow.eu
This project has received funding from the European Union’s Horizon 2020 research and innovation programme under 
Grant Agreement no. 773400 (SEAFOODTOMORROW). This output reflects the views only of the author(s), and the European 
Union cannot be held responsible for any use which may be made of the information contained therein.

Average of PSP toxins
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Average of PSP toxins
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Naturally contaminated clams: Pontevedra
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Average of PSP toxins

Naturally contaminated scallops: Andalucia
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Sensorial analyses: business-
as-usual scenario

Pasteurized Canned

Mussels
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Results of sensory analyses
Pasteurized mussels Canned mussels
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• https://doi.org/10.1016/j.fct.2020.111386

https://doi.org/10.1016/j.fct.2020.111386
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https://zenodo.org/record/3975767#.X8oRhLd7nGI

https://zenodo.org/record/3965479#.X8oUBrd7nGJ

https://zenodo.org/record/3974510#.X8oSZLd7nGI

https://zenodo.org/record/3975767#.X8oRhLd7nGI
https://zenodo.org/record/3974510#.X8oSZLd7nGI
https://zenodo.org/record/3974510#.X8oSZLd7nGI
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Conclusions

• Implementation of a detoxification procedure able to reduce PSP

toxins in contaminated mussels, clams and scallops below the legal

limit.

• An 85 % detoxification is attained in all samples.

• There are transformations among analogues after the thermal

process.

• A change in current legislation would be needed. We are working on

that.
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Disclaimer

This project has received funding from the European Union’s Horizon 
2020 research and innovation programme under Grant Agreement no. 
773400 (SEAFOODTOMORROW). This output reflects the views only of 
the author(s), and the European Union cannot be held responsible for 
any use which may be made of the information contained therein.
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