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Summary

A targeted survey' analyzed 460 samples of raw frozen breaded or battered fish and seafood over a 1-
year period from April 1, 2024, to March 31, 2025, for the presence of the pathogens Salmonella spp.,
and Staphylococcus aureus (S. aureus). All samples were also tested for generic E. coli, which is an
indicator of the overall hygienic and sanitary conditions of the food supply chain from production to the
point of sale.

All (100%) of the 460 samples tested were found to be satisfactory. Salmonella spp. was not found in
any samples. Additionally, elevated levels of neither generic E. coli nor S. aureus were not found in any
of the 460 samples.

Overall, our survey results indicate that raw frozen breaded and battered fish and seafood sold in
Canada are generally safe for consumption. However, as with all food products, good hygienic
practices should be followed by producers, retailers, and consumers to minimize the risk of
contamination.

Why the survey was conducted

This survey was conducted to provide enhanced oversight of the quality and safety of raw frozen
breaded and battered fish and seafood sold at retail in Canada. Fish and seafood are popular foods
among Canadians of all ages®. Frozen fish and seafood are nutritious and convenient, ready to cook at
home foods, with a long shelf life.

Unfortunately, fish and seafood have been the subject of recalls®**° and foodborne illness outbreaks®’.
Fish and seafood are known to support bacterial growth® and toxin formation®. Contamination with
pathogens''® can occur at any point in the food production chain such as during production, processing,
packaging, distribution, and/or during preparation for consumption. However, the primary concern with
frozen breaded or battered fish and seafood relates to contamination of the hydrated bread or batter
mix with S. aureus during production. S. aureus can produce heat-stable toxins and, when ingested,
can cause foodborne illness. S. aureus toxins are highly resistant to heat and cannot be inactivated at
standard cooking temperatures or even at sterilization temperatures (>121°C). While contamination
with other pathogens is possible, they are likely to be killed through standard heat treatments during
production or cooking by the consumer. Regardless, whenever pathogens are present in a food, there
is a potential for foodborne illness.

When the survey was conducted

The survey was conducted over a 1-year period from April 1, 2024, to March 31, 2025.
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Where the samples were collected from

Samples were collected from national retail chains and local/regional grocery stores located in the
following 11 major cities across Canada:

¢ Halifax

e Moncton

¢ Quebec City
e Montreal

¢ Ofttawa

e Toronto

e Winnipeg

e Saskatoon
e Calgary

e Vancouver
e Victoria

The planned number of samples to be collected from each city was based on the population of the
province in which the city was located relative to the total population of Canada.

Total number and description of samples collected

A total of 460 raw frozen breaded or battered fish and seafood samples were collected over the 1-year
survey period. A sample consisted of a one or more consumer sized packages from the same lot, with
a total weight of at least 250 g.

What the samples were tested for

All samples were tested for Salmonella spp., S. aureus, and generic E. coli. Salmonella spp., and S.
aureus are pathogenic bacteria while generic E. coli is an indicator of the overall hygienic and sanitary
conditions under which the samples have been produced, processed, stored and transported.

Methods used to test the samples

Samples were analyzed using analytical methods published in Health Canada’s Compendium of
Analytical Methods for the Microbiological Analysis of Foods'" that were appropriate for the testing of
fish and seafood.
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How the samples were assessed

The samples were assessed using criteria based on the principles of the CFIA's Bacteriological
guidelines for fish and fish products (end product)'?, and guidelines developed by an international food
safety authority . See table 1.

Table 1 - Assessment criteria

Bacteria Satisfactory Investigative Unsatisfactory
Salmonella spp. Not detected/25 g Not applicable Detected/25 g
S. aureus <103 CFU/g >10%and <10* CFU/g >10* CFU/g
generic E. coli <102 CFU or MPN/g >102 CFU or MPN/g Not applicable

No specific assessment guidelines had been established in Canada for the presence of generic E. coli
in frozen breaded or battered fish or seafood at the time of writing this report.

Unlike bacterial pathogens, most strains of generic E. coli are harmless. Generic E. coli is considered to
be an indicator organism as the levels present in a food product are used to assess the overall
sanitation conditions throughout the food chain from production to the point of sale. Their presence at
some levels is tolerated, however, elevated levels were assessed as investigative, possibly resulting in
further follow-up actions.

Survey results

All (100%) of the samples tested were found to be satisfactory. Salmonella spp. was not found in any
samples. Generic E. coli at elevated levels (>102 MPN/g) or S. aureus at elevated levels (>103 CFU/g)
were not found in any of the samples. See table 2.

Table 2 - Analysis assessment results

Bacterial analysis | Number of samples tested | Satisfactory | Investigative | Unsatisfactory
Salmonella spp. 460 460 Not applicable 0
S. aureus 460 460 0 0
generic E. coli 460 460 0 Not applicable

Survey results are also presented by country of origin (table 3) and product type (table 4).
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Table 3 - Assessment results by country of origin

Country of origin Number of samples tested (%) Satisfactory
China 80 (17.4) 80
Republic of Korea 4 (0.9) 4
Portugal 1(0.2) 1
Scotland 6 (1.3) 6
Thailand 25 (5.4) 25
United States 81 (17.6) 81
Viet Nam 48 (10.4) 48
Unknown? 34 (7.4) 34
Unknown? (Made in Canada from
domestic a$1d imported ingredients) 181 (39.3) 181
Total 460 (100) 460
Table 4 - Assessment results by product type
Product type Number of samples tested (%) Satisfactory
Cod 29 (6.3) 29
Mixed fish species 39 (8.5) 39
Haddock 66 (14.3) 66
Halibut 1(0.2) 1
Perch 1(0.2) 1
Pollock 98 (21.3) 98
Shrimp 132 (28.7) 132
Sole 35 (7.6) 35
Basa 3(0.7) 3
Uncooked breaded salmon 5(1.1) 5
Squid 50 (10.9) 50
Tilapia 1(0.2) 1
Total 460 (100) 460

What the survey results mean

Previous CFIA monitoring of S. aureus in breaded or battered fish and seafood has shown results
(unpublished) approximating those in this study.

Overall, our survey results indicate that raw frozen breaded or battered fish and seafood sold in
Canada is generally safe for consumption. However, as with all foods, good hygienic practices are
recommended for producers, retailers, and consumers.

@ Product origin could not be assigned from the product label, or available sample information.
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What is done with the survey results

All results are used to:

e inform risk management decisions
e support program design and re-design

Where to access the survey data

The data will be accessible on the Open Government Portal.
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https://search.open.canada.ca/opendata/

References

11.
12.

13.

Canadian Food Inspection Agency, Food microbiology.
Public Health Agency of Canada. Foodbook Report. 2015.

Canadian Food Inspection Agency, Certain Metro brand products recalled due to Salmonella.
2020.
Blickem, E.R. et al, An Analysis of Seafood Recalls in the United States, 2002 Through 2022,
2023.

Chintagari, S. et al., Risks Associated with Fish and Seafood. 2016.

Barrett, K.A. et al., Fish-Associated Foodborne Disease Outbreaks: United States, 1995-2015.
2017.

Viazis, S. et al., An Overview of Multistate Outbreak Investigations of Salmonella Infections
Linked to Fish and Fishery Products, United States — 2012—2021. 2025.

Novoslavskij, A. et al., Major foodborne pathogens in fish and fish products: a review | Annals of
Microbiology | Springer Nature Link. 2016.

U.S. Food and Drug Administration, Fish and Fishery Products Hazards and Controls. 2022.

Saklani, P et al., Survival of Methicillin-Resistant Staphylococcus aureus in Fish and Shrimp
under Different Storage Conditions. 2020.
Health Canada. The Compendium of Analytical Methods. 2023.

Canadian Food Inspection Agency, Bacteriological guidelines for fish and fish products (end
product). 2025.

Food and Drug Administration Philippines, FDA Circular No0.2022-012 || Guidelines on the
Microbiological Requirements and Assessment of Certain Prepackaged Processed Food
Products Repealing FDA Circular No. 2013-010 entitled “Revised Guidelines for the
Assessment of Microbiological Quality of Processed Foods”. 2022.

Page 8 of 8



https://inspection.canada.ca/en/food-safety-industry/food-chemistry-and-microbiology#a3
https://www.canada.ca/en/public-health/services/publications/food-nutrition/foodbook-report.html
https://recalls-rappels.canada.ca/en/alert-recall/certain-metro-brand-products-recalled-due-salmonella
https://doi.org/10.1016/j.jfp.2023.100090
https://doi.org/10.1128/microbiolspec.pfs-0013-2016
https://www.reginfo.gov/public/do/eoDownloadDocument?eodoc=true&documentID=172144
https://doi.org/10.1016/j.jfp.2025.100566
https://doi.org/10.1016/j.jfp.2025.100566
https://link.springer.com/article/10.1007/s13213-015-1102-5
https://link.springer.com/article/10.1007/s13213-015-1102-5
https://www.fda.gov/food/seafood-guidance-documents-regulatory-information/fish-and-fishery-products-hazards-and-controls
https://doi.org/10.4315/JFP-19-546
https://doi.org/10.4315/JFP-19-546
https://www.canada.ca/en/health-canada/services/food-nutrition/research-programs-analytical-methods/analytical-methods/compendium-methods.html
https://inspection.canada.ca/en/food-safety-industry/food-safety-standards-guidelines/bacteriological-guidelines
https://inspection.canada.ca/en/food-safety-industry/food-safety-standards-guidelines/bacteriological-guidelines
https://www.fda.gov.ph/fda-circular-no-2022-012-guidelines-on-the-microbiological-requirements-and-assessment-of-certain-prepackaged-processed-food-products-repealing-fda-circular-no-2013-010-entitled-revised-g/
https://www.fda.gov.ph/fda-circular-no-2022-012-guidelines-on-the-microbiological-requirements-and-assessment-of-certain-prepackaged-processed-food-products-repealing-fda-circular-no-2013-010-entitled-revised-g/
https://www.fda.gov.ph/fda-circular-no-2022-012-guidelines-on-the-microbiological-requirements-and-assessment-of-certain-prepackaged-processed-food-products-repealing-fda-circular-no-2013-010-entitled-revised-g/
https://www.fda.gov.ph/fda-circular-no-2022-012-guidelines-on-the-microbiological-requirements-and-assessment-of-certain-prepackaged-processed-food-products-repealing-fda-circular-no-2013-010-entitled-revised-g/

	Bacterial Pathogens and Indicator Organisms in Raw Frozen Breaded or Battered Fish and Seafood - April 1, 2024, to March 31, 2025
	Food microbiology - Targeted surveys - Final report
	Summary
	Why the survey was conducted
	When the survey was conducted
	Where the samples were collected from
	Total number and description of samples collected
	What the samples were tested for
	Methods used to test the samples
	How the samples were assessed
	Survey results
	What the survey results mean
	What is done with the survey results
	Where to access the survey data
	References


