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EXECUTIVE SUMMARY 

Good progress has been made by the Electronic Working Group (E-WG) on several areas of the Proposed 
Draft List of Methods for the Determination of Biotoxins.  There remain a number of items where wider 
discussion at the 31st Session of the Codex Committee on Fish and Fishery Products (CCFFP) needs to take 
place, specifically on the following: 

• The home or location of the performance criteria / principles 

• Whether new work is required to develop performance criteria/principles for screening methods 

• The information to be included in the Standard versus the Code of Practice i.e should Appendix XI 
be removed from the Standard and added to the Code. 

• Additional work on brevetoxin 

BACKGROUND 

1. At the 30th Session of the CCFFP (2009), the Committee agreed to establish an electronic Working 
Group on the Draft List of Methods for the Determination of Biotoxins for Live and Raw Bivalve Molluscs 
(2009, ALINORM 10/33/18, paras 69 - 80).  The Committee also noted that it could not decide at this stage 
whether specific methods would be included or not in the Standard as this required further consideration, and 
that the scientific guidance from FAO/WHO would be considered in the process.   The Committee recalled 
that at this stage only the method for saxitoxin was included in the Standard and that the methods in 
Appendix XI of ALINORM 08/31/18 had been listed for further discussion and would be reviewed by the E-
WG to facilitate discussion at the next session.  The electronic Working Group, coordinated by Canada, 
working in English, was given the following mandate: 

• Develop proposed performance criteria/principles for analytical methods for Biotoxins, taking into 
account the criteria described in the Procedural Manual, the updated documentation prepared by the 
FAO/IOC/WHO Expert Consultation on the section on methods for Biotoxins analysis, existing 
criteria developed by the Codex Committee on Methods of Analysis and Sampling and other relevant 
documentation as appropriate. 

• Assess the current methods against the proposed performance criteria/principles with a view to 
revising the Table in Appendix XI.   

• Present a summary report of the work carried out by the E-WG along with recommendations to the 
Codex Committee on Fish and Fishery Products. 

E
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2. In May 2010, an invitation to participate to the E-WG was distributed to all Codex members.  In 
addition to Canada, representatives from 21 countries registered to join the group.  A complete list of the E-
WG participants is included (refer to Annex I – List of Participants). 

PURPOSE 

3. This report outlines the E-WG’s process in developing the revised proposed draft standard, its 
discussions and proposals that the Committee should consider in further discussing the Proposed Draft List 
of Methods for the Determination of Biotoxins in the Standard for Live and Raw Bivalve Molluscs. 

PROCEDURE 

Objectives of the E-WG, workplan and the first draft of the proposed performance criteria/principles 

4. The proposed objectives, timeframe and the first draft document (including supporting technical 
information) were circulated in English to the E-WG on July 23, 2010.  At the time of the deadline on 
September 3, 2010, representatives from eight (8) countries had submitted comments on the first draft.   

Second draft document on the proposed performance criteria/principles: 

5. The country comments were considered and a second draft document, as well as performance 
criteria/ principles for screening methods, were circulated on October 26, 2010 to the E-WG members.  At 
the time of the deadline on November 10, 2010, seven (7) countries submitted comments on the second draft.   

Third draft document (revised Appendix XI): 

6. The country comments received were considered and a revised Appendix XI (ALINORM 08/31/18) 
was circulated to the E-WG members for comments on December 7, 2010.  Seven (7) countries submitted 
comments on the revised Appendix XI.   

The final report and the final revised proposed draft standard 

7. The country comments were considered and the revised proposed draft standard was finalized.  The 
final report was sent to the Codex Secretariat on March 10, 2011. 

DISCUSSIONS 

1st round of consultation 

8. Several countries highlighted the fact that the Yessotoxin (YTX), Pectenotoxin (PTX) and cyclic 
imine (CI) toxins were not mentioned in the Appendices forwarded to the E-WG for comments.  These 
toxins were not considered when developing the Appendices as they are not included in Appendix XI – Draft 
Standard for Live and Raw Bivalve Molluscs (ALINORM 08/31/18).  Also, the Report of the Working 
Group Meeting to Assess the Advice from the Joint FAO/WHO/IOC ad hoc Expert Consultation on 
Biotoxins in Bivalve Molluscs (Ottawa, Canada, April 10-12, 2006) recommended that the Codex standard 
should not identify requirements for YTX, PTX and CI at that time because of the lack of evidence of human 
illness. As science evolves and data becomes available, this could be reassessed.  If there is an interest to 
have YTX, PTX and CI included in the Codex Standard for Live and Raw Bivalve Molluscs, this should be 
raised to the Committee at the next session. 

9. Some countries suggested that a separate set of performance criteria/principles should be developed 
for screening methods and be included in the Standard, in addition to the criteria/principles for Reference 
methods.  Some E-WG members also recommended that specific definitions for screening methods versus 
reference methods be included in the Standard for clarity purposes.  In light of the comments received by E-
WG members, Canada drafted separate performance criteria/principles for screening methods based on the 
“Guidelines for the Design and Implementation of National Regulatory Food Safety Assurance Programme 
Associated with the use of Veterinary Drugs in Food Producing Animals CAC/GL 71-2009” as suggested by 
Australia.   

10. Several countries recommended that specific methods should not be referenced in the Standard for 
Live and Raw Bivalve Molluscs (i.e. removing Appendix XI).  If a list of methods is deemed necessary to 
assist countries in finding the appropriate method to be used, a specific list for reference and screening 
methods could be included in the Code of Practice as long as the methods have met the criteria/principles 
identified in the Standard.  This approach will ensure that the Standard allows for the use of a variety of 
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validated methods and does not need to be changed frequently to accommodate newly validated methods as 
scientific knowledge evolves rapidly in this area. 

11. Several countries expressed some concerns with the feasibility of using Certified Reference 
Materials (CRMs) to assess trueness, particularly in the case of PSP toxins, as CRM’s are not available for 
all analogues.   

12. Some countries recommended including a statement that Competent Authorities should give 
preference to methods that do not utilize animals where validated alternatives exist.   

13. Canada prepared a document detailing the method performance parameters which were developed 
using the guidelines found in the CODEX procedural manual and established by CCMAS.  Consideration 
was given to the various toxin combinations, relative toxicities as well as the ability of various methods to 
separate the analogues.  This document, intended to be an Appendix to the draft performance criteria/ 
principles to assist countries in the assessment of whether a method met the applicable criteria, was included 
with documents distributed to the E-WG for consideration.  

2nd round of consultation 

14. There was general agreement/consensus from the E-WG members that two sets of criteria/principles 
should be developed, one for screening methods and another set for reference methods.  Based on the 
comments received, Canada developed an initial draft of criteria/principles for screening methods, which can 
be found in Annex III of this document. E-WG members recommended that the document be formatted such 
that the headings were consistent with the proposed criteria/principles for reference methods. 

3rd round of consultation 

15. Several countries noted that clarification as to the process used in assessing whether a method met 
the performance criteria/ principles would be useful, as there were a number of methods which were 
suggested for removal from the Table (as proposed in Appendix XI of ALINORM 08/31/18) (see Annex IV) 
as a result of not meeting the criteria/ principles.  

16. Many countries pointed out that the proposed performance criteria/ principles eliminated the use of 
the mouse bioassay as a reference method despite this method’s history of providing an acceptable level of 
consumer protection. The E-WG lead notes that the mandate of the work was to develop performance 
criteria/ principles for use by countries, to form a science-based understanding and common ground for 
discussion of methods should the need arise.   

17. There was no clear consensus on the format of presentation of the methods, though in general 
countries were in agreement that the list of methods would be best placed in the Code of Practice. 

18. The E-WG lead would note that due to the limited available information in the first two rounds of 
consultation, methods for Brevetoxin were not assessed and this is highlighted in the Table in Annex IV).  

RECOMMENDATIONS 

19. The Committee is invited to consider incorporating the general proposed criteria/ principles found in 
the document “Draft List of Methods for the Determination of Biotoxin in the Standard for Live and Raw 
Bivalve Molluscs” and accompanying “Method Performance Parameters for Marine Biotoxin Methods” for 
inclusion in the Standard (Annex II).  

20. The Committee should consider relocating the Table previously proposed for inclusion in section I-
8.5 of the Standard (see Appendix XI, ALINORM 08/31/18) to an appropriate location in the Code of 
Practice on Fish and Fishery Products.  The Table could be considered as a list of methods, and could include 
a footnote advising that the methods not meeting the performance criteria/ principles for reference methods 
may be used by countries for monitoring and screening purposes (refer to Annex IV).  In addition, the Table 
could be provided to the Codex Committee on Methods of Analysis and Sampling with a request to review 
any additions with respect to Type of Methods. 

21. The Committee may wish to consider the comments by E-WG members regarding the development 
of similar performance criteria/ principles for screening methods (Annex III) as future work.  
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 Annex I
  

List of Electronic Working Group Participants 
 

Country Name E-mail address: 
 
Australia* Ms Lynda Feazey 

Export Standards Branch, Food Division  
Department of Agriculture, Fisheries and 
Forestry 
Fax: +61 2 6272 4389 

lynda.feazey@daff.gov.au  
 
 
 
Codex.contact@daff.gov.au 
 

Brazil Henrique Cesar Pereira Figueiredo 
Fax: +55 61 2023-3909 

henrique.figueiredo@mpa.gov.br 

Canada* Julie Lacoursière 
Senior Policy Analyst 
Fish, Seafood and Production Division 
Canadian Food Inspection Agency 
 
Robyn Edwards 
Senior Policy Analyst, CSSP 
Fish, Seafood and Production Division 
Canadian Food Inspection Agency 
 
Rod Costain 
Senior Food Chemist 
Food Safety Science Directorate, Science 
Branch 
Canadian Food Inspection Agency 
 
Dr. Michael Quilliam 
Research Officer 
Institute for Marine Biosciences 
National Research Council of Canada 
 
Thea Rawn 
Research Scientist 
Food Research Division  
Health Canada 
 
Dr. Peter Scott 
Scientific Researcher 
Food Research Division 
Health Canada 
 
Jeffrey Van de Riet 
Senior Research Coordinator, Chemistry 
Dartmouth Laboratory, Science Branch 
Canadian Food Inspection Agency 

Julie.Lacoursiere@inspection.gc.ca 
 
 
 
 
Robyn.Edwards@inspection.gc.ca 
 
 
 
 
Roderick.Costain@inspection.gc.ca 
 
 
 
 
 
Michael.Quilliam@nrc-cnrc.gc.ca 
 
 
 
 
thea.rawn@hc-sc.gc.ca 
 
 
 
 
peter.scott@hc-sc.gc.ca 
 
 
 
 
Jeffrey.VandeRiet@inspection.gc.ca 
 

Chile* Mrs Loreto Rodríguez 
 
Mr. Pablo Belmar 

lrodriguez@sernapesca.cl 
 
pbelmar@sernapesca.cl 

European 
Union* 

Mr Paolo Caricato 
European Commission  
Tel.: ++32 - 2 - 299 32 02; 
 
Mr Jérôme Lepeintre 
European Commission   
Tel.: ++32 - 2 - 299 37 01;  

Paolo.Caricato@ec.europa.eu 
 
 
 
jerome.lepeintre@ec.europa.eu 
 
codex@ec.europa.eu 
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Country Name E-mail address: 
France* Mme Urwana QUERREC 

Ministère de l'Alimentation, de l'Agriculture et 
de la Pêche  
DGAL/SA/SDSSA - bureau des produits de la 
mer et d'eau douce  
251 rue de Vaugirard 
75732  PARIS cedex 15 
tél:  +33 1 49 55 84 95 
fax: +33 1 49 55 56 80 

urwana.querrec@agriculture.gouv.fr 
 
 
 
sgae-codex-fr@sgae.gouv.fr  

Germany Dr. Angelika PREISS-WEIGERT 
Head of Unit Contaminants 
Bundesinstitut für Risikobewertung 
(Federal Institute for Risk Assessment) 
Thielallee 88-92 
14195 Berlin, Germany 
Tel.  +49 - 30 - 8412 3352 
Fax:  +49 - 30 - 8412 3457  

Angelika.Preiss-Weigert@bfr.bund.de 

Indonesia Ms. Mufidah Fitriati 
Section Head of Chemical and Biological, 
Ministry of Marine Affairs and Fisheries. 
Tel/fax: 62 21 84973584 

m_fitriati@yahoo.com 
 
codex_sm@yahoo.com  
 

Japan* Mr Kenji Urakami 
Deputy Director 
Standards and Evaluation Division Department 
of Food Safety Pharmaceutical  
and Food Safety Bureau Ministry of Health, 
Labour and Welfare 
1-2-2 Kasumigaseki, Chiyoda-ku, Tokyo 100-
8916 Japan 
Tel: 81 3 3595 2341 
Fax: 81 3 3501 4868 
 
Dr Hajime Toyofuku 
Section Chief (Food Safety) Department of 
Education and Trainings  
Technology Development National Institute of 
Public Health 
2-3-6 Minami Wako-shi Saitama 351-0197 
Japan 
Tel: 81 48 458 6111 
Fax: 81 48 469 1573 
 
Mr Tomohiko Osuga  
Associate Director  
Fisheries Processing Industries and Marketing 
Division Fisheries Agency  
Ministry of Agriculture, Forestry and Fisheries  
1-2-1 Kasumigaseki, Chiyoda-ku, Tokyo 100-
8950 Japan  
Tel: 81 3 3502 8203  
FAX: 81 3 3508 1357 
 
Mr Yoshikiyo Kondo  
Associate Director  
International Affairs, Food Safety and 
Consumer Policy Division Ministry  
of Agriculture, Forestry and Fisheries  
1-2-1 Kasumigaseki, Chiyoda-ku, Tokyo 100-
8950 Japan  
Tel: 81 3 3502 8732  
FAX: 81 3 3507 4232 

codexj@mhlw.go.jp 
 
 
 
 
 
 
 
 
 
 
toyofuku@niph.go.jp 
 
 
 
 
 
 
 
 
 
tomohiko_osuga@nm.maff.go.jp 
 
 
 
 
 
 
 
 
 
codex_maff@nm.maff.go.jp 
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Country Name E-mail address: 
Jordan Eng. Wail alomari 

Jordan institution for standards and metrology 
(JISM) 
Standardization Department  
Tel:+96265301225 
Fax: +96265301249 

Womari@Jism.gov.Jo 
 

Malaysia Mr. Boniface Jintony 
Department of Fisheries, 
Fisheries Research Centre, 
89400, Likas, Kota Kinabalu, 
Sabah, Malaysia 
Fax: +6088-425-890 
 
Mr. Belayong Nyuak 
Fisheries Biosecurity Centre Sarawak Province 
Jalan Buruh, 93450 Kuching, 
Sarawak, Malaysia 
Fax: +6082 349-686 
 
Mr. Azlan Md. Nor 
Fisheries Biosecurity Centre 
Makmal Veterinar Kawasan Petaling Jaya 
Persiaran Barat, 46630 Petaling Jaya 
Selangor, Malaysia 
Fax: +603-7954 0651 

Boniface.Jintony@sabah.gov.my 
 
 
 
 
 
 
belayong@dof.gov.my 
yongbeln@gmail.com 
 
 
 
 
azulan77@yahoo.com.sg 
 
 
 
ccp_malaysia@moh.gov.my 

Netherlands* Arjen Gerssen 
Institute of Food Safety 
Fax number: +31 317 41 77 17 
 
Hester van den Top  
Institute of Food Safety 
Fax number: +31 317 41 77 17 

Arjen.gerssen@wur.nl 
 
 
 
Hester.vandentop@wur.nl 

New Zealand* Jim Sim  
Principal Advisor (Animal Products)  
New Zealand Standards, NZFSA  
86 Jervois Quay  
PO Box 2835  
Wellington, New Zealand  
Tel: +64 4 894 2609  
Fax: +64 4 894 2643  
Mob: +64 29 894 2609 

Jim.Sim@nzfsa.govt.nz  

Norway* Dr. John A. B. Aasen 
Researcher and Lab Manager, Algal toxin 
Laboratory 
Division of Food Safety 
Norwegian School of Veterinary Science 
P.O. Box 8146 Dep. 
N-0033 Oslo 
Norway 
Phone:  +47 22 59 70 24 
Fax    :  +47 22 96 46 34 
 
Geir Valset 
Senior Adviser 
Norwegian Food Safety Authority 
Head Office, Section for Food Safety 
P.O. Box 383 
N-2381 Brumunddal 
Norway 
Phone    :   +47 23 21 68 00 / +47 23 21 68 62 

john.aasen@nvh.no 
 
 
 
 
 
 
 
 
 
 
 
geir.valset@mattilsynet.no 
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Country Name E-mail address: 
(direct) 
Fax     :   +47 23 21 68 01 

Poland Mr Mirosław M. Michalski, PhD 
Department of Hygiene of Animal 
Feedingstuffs 
The National Veterinary Research Institute  
57 Partyzantów Avenue, 24-100 Puławy, 
Poland. 
Tel.: +48 81 8893184 
mob:+48 604 832 430 
fax: +4808108862595 

mmichal@piwet.pulawy.pl 
 
kodeks@ijhars.gov.pl  
 

Spain* Dr. Pedro A. Burdaspal Pérez 
Fax: 915097913 
 
Dr Ana G. Cabado 
Spanish Association of Seafood Canning 
Industry (ANFACO-CECOPESCA) 
Head of microbiology 
Campus Univ  16. 36310, Vigo 
Phone: 34986469303 Fax 34986469269 
 
María Luisa Rodríguez Velasco 
European Union Reference Laboratory for 
Marine Biotoxins (EU-RL-MB) 
Spanish Food Safety and Nutrition Agency 
(AESAN) 
Ministry of Health and Social Policy 
Estación Marítima, s/n 
36200 Vigo (Spain) 

pburdaspal@msps.es 
 
 
agcabado@anfaco.es 
 
 
 
 
 
 
mrodriguezv@msps.es 
 

South Africa Mr. Pieter Truter,  
Specialist, National Regulator for Compulsory 
Specifications (NRCS) 

truterpj@nrcs.org.za 

Sweden Annette Johansson 
PhD, Senior Scientist 
NRL marine biotoxins 
National Food Administration 
Uppsala, Sweden 
Fax: +46 18 10 58 48 

annette.johansson@slv.se 
 

Tonga Dr. Sione Vailala Matoto 
Head of Fisheries 
Department of Fisheries 

vailala@kalianet.to 

United 
Kingdom* 

Ms Pendi Najran 
Food Composition & Labelling Division 
Food Standards Agency, UK 
Tel: +44 (0)20 7276 8157 
Fax: +44(0)20 7276 8193 / 8446 

 
Dr Claudia Martins 
Hygiene and Microbiology Policy Unit  
Food Standards Agency, UK 
Tel: + 44 (0)20 7276 8978 

pendi.najran@foodstandards.gsi.gov.uk 
 
 
 
 
 
claudia.martins@foodstandards.gsi.gov.uk 

United States of 
America* 

Kenneth Lowery 
International Issues Analyst 
U.S. Codex Office 
Room 4861 South Building 
Tel: (202) 690-4042 
Fax: (202) 720-3157  
 
 
 

Kenneth.Lowery@fsis.usda.gov  
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Country Name E-mail address: 
Stacey L. DeGrasse, Ph.D. 
Research Biologist 
Office of Regulatory Science 
Center for Food Safety and Applied Nutrition 
US FDA 
5100 Paint Branch Parkway, HFS-707 
College Park, MD 20740 
Phone (301) 436-1470 
  
Jonathan Deeds, Ph.D. 
Biologist 
Office of Regulatory Science 
Center for Food Safety and Applied Nutrition 
US FDA 
5100 Paint Branch Parkway, HFS-707 
College Park, MD 20740 
Phone (301) 436-1474 

Stacey.Etheridge@fda.hhs.gov 
 
 
 
 
 
 
 
 
Jonathan.Deeds@fda.hhs.gov 

Vietnam Mrs. Tran Thi Dzung,  
Center for Fisheries Development Colsultation 
and Planning  
Vietnam Institute of Fisheries Economics and 
Planning  
 
Mr. Pham Van Hung 
The National Fisheries Quality Assurance and 
Veterinary Directorate-Branch 6  
(NAFIQAVED-Branch 6) 
 
Mr. Co Hong Son 
The National Fisheries Quality Assurance and 
Veterinary Directorate-Branch 6  
(NAFIQAVED-Branch 6)  
 
Mrs Le Thi Viet Hong,  
The Quality Assurance and Testing Center 1,  
Directorate for Standards and Quality  
 
Mr. Tran Dang Ninh 
The National Fisheries Quality Assurance and 
Veterinary Directorate  
(NAFIQAVED) 

trandungusvn@yahoo.com 
 
 
 
 
 
tlvhung@hcm.vnn.vn 
 
 
 
 
 
cohongsonkh@yahoo.com 
 
 
 
testlab4@quatest1.com.vn 
 
 
 
dangninh.nafi@mard.gov.vn 

FAO Dr. Karunasagar Iddya 
Senior Fishery Officer 
Products, Trade and Marketing Service 
Room F524,  
Food and Agriculture Organisation 
Viale delle Terme di Caracalla-00153, Rome 
Tel: +39 06 57054873 
Fax +39 06 57055188 

Iddya.Karunasagar@fao.org  

 
* - “Active” E-WG countries which have replied at least once by providing comments or by indicating to the E-WG that 
they had no comments. 
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 Annex II 
 

E-WG –Draft Performance Criteria / Parameters for Methods for the Determination of Biotoxins in 
the Standard for Raw and Live Bivalve Molluscs 

 

Background 

As scientific knowledge evolves rapidly in the area of biotoxin methods, it is understood that a list of very 
specific methods may become out of date. In view of the difficulties this would present, described below are 
the proposed general performance criteria and principles for reference methods1 that can be used by 
competent authorities to select methods that are adequate for monitoring biotoxins for regulatory purposes. 
Preference should be given to methods that have applicability for routine use. 

Prior to selection of a potential method of analysis for biotoxins, each competent authority must have 
knowledge concerning the relative hazard presented by the toxins present in their territorial waters. This 
includes a 'farm to fork' understanding which includes the algae that contribute to the toxin formation, toxin 
analogues generally or usually present in the shellfish (at a minimum) and in the source organism (where 
possible) from their territorial waters, the bivalve species impacted and the mechanisms by which the toxins 
impact human health. 

Competent authorities considering the use of a particular method may utilize a screening method as a 
complement to reference methods to gain efficiencies for routine biotoxin monitoring. Competent authorities 
should evaluate their entire biotoxin testing strategy against the performance criteria outlined herein.  

General proposed performance criteria/principles: 

General method principles and performance criteria (General Criteria) are outlined in the CODEX 
Alimentarius Commission PROCEDURAL MANUAL, 19th ed. document (ISBN 978-92-5-106493-1) in the 
PRINCIPLES FOR THE ESTABLISHMENT OF CODEX METHODS OF ANALYSIS section. Analytical 
terms are further defined in the CODEX document Guidelines on Analytical Terminology (CAC/GL 72-
2009). The competent authority is advised to refer to these documents when considering the following 
Marine Biotoxin method principles and criteria. 

The following Marine Biotoxin principles and method criteria are a specific application of the General 
Criteria. The Marine Biotoxin principles and method criteria, outlined in the Table Appendix I: Method 
Performance Parameters for Marine Biotoxin Methods, are to be considered by the competent authority to 
be inclusive of analytic approach. 

(a)  Selectivity  

(i) Group specific i.e., the method used should be applicable to the appropriate toxin group it is 
testing.   

(ii) Preference should be given to methods that can be used to test multiple toxin analogues and, 
when applicable, multiple toxin groups. 

(b) Trueness and Recovery 

 (i) Group trueness i.e., differences in recovery may exist but is acceptable if the overall trueness 
(to estimate toxicity) is correct.  

(ii) Preference should be given to methods that minimize bias and have minimized recovery 
corrections.  

 

(c)  Precision 

                                                 
1 Reference method: Quantitative analytical method of proven reliability characterised by well-established trueness, specificity, 
precision and detection power. These methods generally haven’t been collaboratively studied and are usually based on molecular 
spectrometry. The reference method status is only valid if the method is implemented under an appropriate QA regime. (Guidelines 
on Good Laboratory Practice in Residue Analysis CAC/GL 40-1993, Rev.1-2003). 
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(i) Methods that have undergone inter-laboratory or collaborative studies based on 
internationally recognized protocols (such as AOAC International or Codex GL 64) are 
preferred. 

(ii) Consideration should be given to intra-laboratory or single lab validation studies, using 
internationally accepted validation protocols or guidelines, which may have been published 
in peer reviewed journals.   

(d)  Detection Capability 

 (i) Methods should be sufficiently capable to detect the named biotoxin components at the 
performance limits outlined in Appendix I. 

 (ii) Preference should be given to methods with detection limits less than in (i) thereby providing 
an early warning. 

(e)  Quantification 

(i) Methods that detect groups of analogues should be capable of estimating total toxicity. 

(ii) Preference should be given to methods that can provide biotoxin profile information and 
should be given to methods that can provide quantitative information. 

(f)  Scope 

(i)  The relative toxicity of structural analogues should be considered when determining method 
performance requirements. Preference should be given to methods that express the values in 
terms of relative toxicity. 

 (ii) Preference should be given to methods that detect a greater  number of biotoxin analogues 
within a particular group. 

(g) Measurement Uncertainty 

 (i)  The measurement uncertainty associated with all analytical results should be estimated. 
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Method performance parameters for marine biotoxin methods 
 

Group Toxin   Units Maximum 
Level 

Minimum 
Range 

Limit of 
Detection 

Limit of 
Quantification 

Precision 
at ML 

Recoverya,b Trueness 

Saxitoxin Group Total Toxicity   mg STXdiHCl eq/kgc 0.8 0.26 - 1.34 0.08 0.16 #44% 70-120 CRM 

 Saxitoxin STX   0.04- 1.34 0.04 0.08    
 Neosaxitoxin NEO   0.04- 1.34 0.04 0.08    
 Decarbamoyl-saxitoxin dcSTX   0.04- 1.34 0.04 0.08    
 Decarbamoyl-neosaxitoxin dcNEO   0.04- 1.34 0.04 0.08    
 Gonyautoxin-1 GTX1   0.04- 1.34 0.04 0.08    
 Gonyautoxin-4 GTX4         
 Gonyautoxin-3 GTX3   0.04- 1.34 0.04 0.08    
 Gonyautoxin-2 GTX2         
 Gonyautoxin-5 GTX5   0.04- 1.34 0.04 0.08    
 Gonyautoxin-6 GTX6   0.04- 1.34 0.04 0.08    
 Decarbamoyl-gonyautoxin-2 dcGTX2   0.04- 1.34 0.04 0.08    
 Decarbamoyl-gonyautoxin-3 dcGTX3         
 N-sulfocarbamoyl-gonyautoxin-2  C1   0.04- 1.34 0.04 0.08    
 N-sulfocarbamoyl-gonyautoxin-3 C2         

Domoic Acid Group Domoic Acid  DA mg DA/kg 20 13.2 - 26.8 2 4 #22% 85-110 % CRM 

 epi-Domoic Acid epiDA  Method should detect this analyte      

Okadaic Acid Group Total Toxicity   mg OA eq/kg 0.16 0.05 -0.27 0.016 0.032 # 44% 70-120 CRM 

 Okadaic Acid  OA   0.01-0.27 0.01 0.03   CRM 
 Dinophysistoxin-1 DTX1   0.01-0.27 0.01 0.03   CRM 
 Dinophysistoxin-2 DTX2   0.01-0.27 0.01 0.03    
 Esters of OA, DTX1 and DTX2 FA-ESTERS  Method should detect this analyte directly or after hydrolysis   

Azaspiracids Group Total Toxicity  mg AZA1 eq/kg 0.16 0.05 -0.27 0.016 0.032 #44% 70-120 CRM 

 Azaspiracid-1 AZA1   0.01 -0.27 0.01 0.03    
 Azaspiracid-2 AZA2   0.01 -0.27 0.01 0.03    
 Azaspiracid-3 AZA3   0.01 -0.27 0.01 0.03    

Brevetoxin Group Total Toxicity   mg/kg PbTx-2 eq 0.8 0.26 - 1.34 0.08 0.16 #44% 70-120 CRM 

 Brevetoxin-1 BTX1         
 Brevetoxin-2 BTX2         
 Brevetoxin-1 derivativesd devBTX1   0.01 -0.27 0.01 0.03    
 Brevetoxin-2 derivativesd devBTX2   0.01 -0.27 0.01 0.03    
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 Annex III 

 

E-WG – Draft list of Proposed Performance Criteria/Principles for Screening Method for the 
Determination of Biotoxins in the Standard for Raw and Live Bivalve Molluscs 

 

 

• Screening methods can be either qualitative or semi-quantitative. The focus of screening methods is to 
distinguish between samples with no detectable toxins above a threshold value (i.e., a negative sample) 
and those with a toxicity above the level (i.e., positives). 

• Attention to the establishment of threshold values based on statistical treatment of false positive and false 
negatives is necessary for screening methods. 

• Sensitivity for a screening method is defined as the lowest concentration at which a target analyte may be 
detected reliably based on established statistical limits.  

• Sensitivity of the method for all analogues in the specific toxin group being measured must be known. 

• Selectivity of a screening method refers to the ability of the test: i) to determine that samples producing a 
negative response are truly negative; and ii) to distinguish the presence of a target compound or class of 
compounds from other substances in the sample.  Screening method, which are often based on 
microbiological growth, immunoassays or chromogenic response, do not unambiguously identify a 
compound and thus, the selectivity may be increased when it is used in combination with a separation 
technique prior to detection.  The selectivity rate should be shown at a confidence rate of a minimum of 
90%. A false negative rate less than 5 % at a level of ½ MRL is recommended and there should be no false 
negatives at the MRL. 

• Upon establishing confidence in the method in terms of selectivity, cross reactivity testing must be 
determined.  Blank matrix fortified with other toxins and structurally related compounds possibly found in 
samples, should be tested to establish that negative results are obtained when test materials contain these 
other compounds.  Responses should be negative when these compounds are present at concentrations that 
might reasonably be expected to be present in a sample. 

• The “cut-off” or threshold value for the test for a particular compound or class of compounds is 
established by conducting concentration-response experiments. 
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 Annex IV 
 

LIST OF METHODS FOR DETERMINATION OF BIOTOXINS  
(DRAFT STANDARD FOR LIVE AND RAW BIVALVE MOLLUSC  

SECTION I-8.5 DETERMINATION OF BIOTOXINS) 
 
 

Provision Methodology Principle Type 
Saxitoxin Group AOAC International Mouse 

Bioassay 
AOAC Mouse Bioassay1, a III 

 * Radiolabelled Receptor Binding 
Assay(Immunochemical)2 

III 

 * Immunochemical f III 
 * LC-MS3, d  III 
 * AOAC LC precolumn oxidation-

fluorescence4, 5, b  
 

 * LC-post column oxidation-fluorescence6,7, b  
 * Abraxis PSP ELISA (Immunochemical)8, b  
 * JRT lateral flow immunoassay 

(Immunochemical)9, b 
 

 * Surface plasmon resonance 
(Immuochemical)10 , b 

 

    
Okadaic Acid Group * LC-MS11, 24, d II 
 * Mouse Bioassay12, a, c, d III 
 * Rat Bioassay12, b  
 * PP2A d, e III 
 * Fluorescence PP2A phosphatase inhibition 

assay13, b 
 

 * Recombinant PP2A phosphatase inhibition 
assay14, b 

 

  LC-FL15, a III 
 * ABRAXIS DSP ELISA16, a, d III 
 * JRT Lateral flow immunoassay17, b  
    
Domoic Acid Group Quilliam LC-UVD method LC-UV (acid extraction)18 II 
 * LC-UV (aqueous methanol extraction)19  
 * Biosense ELISA20, 21  III 

                                                 
a Method that was listed in Appendix XI but did not meet the proposed criteria/principles for reference methods. 
b Method that was not previously listed in Appendix XI but was recommended for consideration by E-WG members.   
c When using the MBA for detecting lipophilic marine biotoxins, false positives may occur due to the presence of other substances such as 
YTX, PTX and CI, which are not known to cause human illness. When false positives are suspected, confirmatory testing, using an 
internationally validated method, can be carried out in order to identify the type(s) of marine biotoxins present. 
d Further method development (e.g. interlaboratory validation, CRM availability) needed prior to submission for endorsement by CCMAS 
e PP2A removed from list of methods and replaced by Fluorescence phosphatase inhibition assay (PP2A) and Recombinant phosphatase 
inhibition assay (PP2A) 
f Immunochemical removed from the list of methods and replaced by Radiolabelled Receptor Binding Assay (Immunochemical), Abraxis 
PSP ELISA (Immunochemical), JRT lateral flow immunoassay (Immunochemical) and Surface plasmon resonance (Immuochemical) 
* Official/recognized method title to be identified 
 
Strikeout: Is used to identify existing Appendix XI methods or methods proposed by the E-WG which were determined not to meet the 
proposed performance criteria/principles for reference methods. 
 
Note: Additional methods meeting the performance criteria/ parameters likely exist but were not proposed, considered or evaluated as 
part of this exercise. Other methods exist which  may be suitable for screening or monitoring purposes. 
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Provision Methodology Principle Type 
 * LC-MS 11 III 
 * LFIC (JRT Lateral flow immunoassay) 9, a, d III 
 * Surface plasmon resonance22  
    
Brevetoxin Group * LC-MSd II 
 * ELISAd III 
 APHA mouse bioassay bioassayc III 
    
Azaspiracid Group * LC-MS 11, 24,  d  II 
 * Mouse bioassay23, a, c III 
  Rat bioassay23, b  

 
 
                                                 
1 Official Methods of Analysis, 18th edition (2009). AOAC International, Gaithersburg, MD., Method 959.08. 
2 Van Dolah, F.M., Leighfield, T.A., Doucette, G.J., Bean, L.,  Niedzwiadek, B., Rawn, D.F.K., (2009) Journal Of AOAC International Vol. 92(6), 1705-
1713 
3 Dell' Aversano, C., Hess, P., and Quilliam, M. A. (2005). J. Chromatogr. A 1081(2), 190-201. 
4 Official Methods of Analysis (2009) 18th Ed., AOAC INTERNATIONAL, Gaithersburg, MD, Method  2005.06. 
5 Turner, A.D., Hatfield, R.G., Rapkova-Dhanji, M., Norton, D.M., Algoet, M., and Lees, D.N. (2010) J.AOAC Int. 93(5) 
6 van de Riet, J.M., Gibbs, R.S., Chou, F.W., Muggah, P.M., Rourke, W.A., Burns, G., Thomas, K., and Quilliam, M.A. (2009). J.AOAC Int. 92(6), 1690-
1704. 
7 van de Riet, J.M., Gibbs, R.S., Muggah, P.M., Quilliam M.A. Liquid chromatography post-column oxidation (PCOX) method for the determination of 
paralytic shellfish toxins in mussels, clams, oysters and scallops: Collaborative study. Submitted to J.AOAC Int. (2010). 
8 Saxitoxin (PSP) ELISA, Microtitre plate user guide, www.ABRAXISKITS.com 
9 Jellett, J.F., Roberts, R.L., Laycock, M.V., Quilliam, M.A. Barrett, R.E.(2002), Toxicon, 40(10), 1407-1425 
10 Campbell et al. 2010, Anal. Chem. 82:2977-2988 
11 McNabb, P., Selwood, A.I., Holland, P.T. (2005). J. AOAC Int. 88(3), 761-772. 
12 EFSA Journal (2008), 589, 1-62. 
13 González, J. C., Leira, F., Fontal, O. I., Vieytes, M. R., Arévalo, F.F., Vieites, J. M., Bermúdez-Puente, M., Muñiz, S., Salgado, C., Yasumoto, T., and 
Botana, L. M.(2002).  Analytica Chimica Acta 466 
14 Ikehara, T., Imamura, S.,Yoshino, A. and Yasumoto,T (2010) Toxins 2, 195-204 
15 van de Riet, J.M., B.G. Burns and M.W. Gilgan, 1995.  Can. Tech. Rep. Fish. Aquat. Sci. 1985: vii +25p 
16 Okadaic Acid (DSP) ELISA, Microtitre plate user guide, www.ABRAXISKITS.com 
17 Laycock, M. V., Jellett, J. F., Easy, D. J., Donovan, M. A. (2006). Harmful Algae 5(1), 74-78. 
18 Official Methods of Analysis, 18th edition (2009). AOAC International, Gaithersburg, MD., Method 991.26. 
19 Quilliam M.A., Xie M., Hardstaff W.R. (1995). J. AOAC Int. 78: 543-554. 
20 Official Methods of Analysis, 18th edition (2009). AOAC International, Gaithersburg, MD., Method  2006.02. 
21 Kleivdal, H., Kristiansen, S. I., Nilsen, M. V., and Briggs, L. (2007). J. AOAC Int. 90(4), 1000-1010. 
22 Traynor, I.M., Plumpton, L., Fodey, T.L., Higgins, C., Elliott, C.T. J.AOAC Int. 89(3) 
23 EFSA Journal (2008) 723,1-52 
24 These, A., Klemm, C., Nausch, I., Uhlig, S.(2011)  Anal. Bioanal. Chem. 399,1245–1256 


