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Sous vide duck breast, and grilled duck breast processes are being
questioned by inspectors as the meat in centre of breast is pink at service.
One Salmonella illness implicated with sous vide duck breast cooking. At
another premise where grilled duck breast was served pink, the Chef
asserted it was acceptable to cook duck breast to an internal temperature
of 57°C as duck meat does not carry Salmonella. Assess health risk of duck
in general and sous vide recipe.

Disclaimer: The information provided in this document is based on the judgement of BCCDC’s Environmental Health
Services Food Safety Specialists and represents our knowledge at the time of the request.
It has not been peer-reviewed and is not comprehensive.

Summary of search information
1. Internet sources: PubMed search: “duck” AND “foodborne” AND “illness” resulted in 82 hits, 12 of
interest.
2. Ovid (define your search terms): not done.
3. Other: google scholar search of key article [Adzitey 2012] and general internet based search for
government literature / Chef literature.

Background information
One recent case of Salmonella infection was potentially tied to consumption of a sous vide prepared
duck breast. A few weeks later, an inspector observed preparation and service of grilled duck breast that
was served rare (pink inside). At this premise the Chef asserted that it was acceptable to cook duck
breast to an internal temperature of 57°C as duck meat does not carry Salmonella.
Blogs sites on duck breast explain that because ducks are often de-feathered using a bath of hot
paraffin, this process will kill off surface Salmonella, which then doesn't migrate into the interior of the
carcass. They also state that because ducks aren't regularly injected to make them moist, the Salmonella
bacteria would have less of a chance to be pushed into the meat. 1
These are myths, and have no scientific basis. According to a meat safety specialist, while the purpose of
the wax is to defeather the birds, the temperature of the paraffin wax is not hot enough to kill bacteria,
it is at the same temperature used to get a leg wax (personal communication, M.P., Jan 29, 2015).

What are the risks associated with duck?
There are significant biological hazards associated with domestically raised duck and with wild duck.
These include Salmonella, Campylobacter, Listeria, Yersinia and Avian Influenza.2-5 The mean prevalence
of Campylobacter in duck rearing and processing environments is extremely high (94%), with prevalence
in the animals at 53%, and in duck meat and parts at 32%.2 Overall, the mean prevalence of Salmonella
is lower in environments (33%), ducks (19%), duck meat and parts (28%) and eggs (18%).2
Salmonella infections from contact with chicks and ducklings from hatcheries have been reported, 6 and
several foodborne outbreaks have been associated with the use of duck eggs.7-9 Foodborne illnesses
have also been linked to consumption of duck meats, although no specific cases of illness with
consumption of duck breast could be found in the literature.10,11
Previous guidance on cooking duck breasts from British Columbia
This question has come up before (in 2007). At that time, Health Canada confirmed that duck should be
treated the same as other poultry (chicken, turkey) and whole duck should be cooked to an internal
temperature of 85°C (185°F) for 15 sec (personal communication, Helene Couture April 30, 2007). The
CFIA site stated to cook poultry pieces to an internal temperature of 74°C (165°F). These temperatures
are still valid and quoted by the current CFIA site http://healthycanadians.gc.ca/eating-nutrition/safetysalubrite/cook-temperatures-cuisson-eng.php
BCCDC recommendations for whole poultry and pieces of poultry are to cook until an internal
temperature of 74°C (165°F).12
Guidance on duck breast cooking from government agencies
US and Canadian government agencies are all consistent with consumer messaging for preparation of
poultry pieces, including duck breasts, informing consumers to prepare these meats by cooking to an
internal temperature of 74°C (165°F).13-15 The US FDA food code further specifies to cook to poultry an
internal temperature of 165°F (74°C) for 15 seconds (section 3-401.11 A(3)).16
These temperature/time requirements for cooking (74°C for 15 sec) will satisfactorily address the
hazards of Salmonella in poultry (duck, chicken, turkey) and other hazards such as Campylobacter and
Avian Influenza.5,17
Guidance on duck breast cooking from Chef recipes found on-line
Five recipes were reviewed on-line (see Table 1). No recipes advised to cook duck breast to the required
internal temperature of 74°C. One recipe provided a reasonable recommendation that would achieve a
final temperature of 71°C, with the worst recipes providing cooking information to “rest for 7 to 10
minutes so it won’t bleed like crazy” and “serve pink at an internal temperature of 52°C”, although the
latter advice was to check the temperature with a meat thermometer.
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Table 1. Review of food safety information during dust breast cooking
Internet recipes for duck breast cooking

Final internal temp

http://www.saveurduck.com/cooking_duck_breast.php Score fat and cook skin
side down in fry pan 10 to 15 min, then flip and cook the other side. The breast is
done “when the breast is cooked the juices will run clear”

when juices run
clear

http://www.greatbritishchefs.com/how-to-cook/how-to-pan-fry-duck-breast
Ideally duck breast should be served pink with an internal temperature of 52°C check using a meat thermometer.

52°C

https://www.youtube.com/watch?v=9ow7Bh82czA Cook scored skin side down
5 min for 6oz breast, then 2-3 min other side. Rest 7 to 10 min so it won’t bleed
like crazy. Served very rare/pink, and still with some blood.

Serve very rare/pink

https://www.youtube.com/watch?v=YIMKAwe8KSU Maple leaf Chef. Score fat,
fry med high heat 10 min. pour off fat, flip and put into 400F oven (205C) for 4 to
6 min. Aim for an internal temp of 155F when out of oven, rest to final temp of
160F (71C).

71°C

http://www.foodnetwork.com/recipes/pan-roasted-duck-breast-recipe0.html#
Score fat, fry medium high 6 min, flip over & sear 1 min, put into 400F oven for 7
to 9 min until medium-rare.

Medium rare

http://www.chefsteps.com/activities/duck-breast use chilled or frozen duck
breast. Render over med heat. Put on chilled plate and leave out at room temp
up to one hour or put into refrigerator. Cook skin-side up at 175 °F / 79 °C to
preference: (1) Rare: 129 °F / 54 °C; (2) Medium-Rare: 136 °F / 58 °C; (3)
Medium: 144 °F / 62 °C; (4) Medium-Well: 149 °F / 65 °C; (5) Well: 158 °F / 70 °C

To preference:
Rare: 54°C
Well: 70°C

Evaluation of sous vide duck breast recipe in use at implicated premise
The time and temperature of the searing step is unknown, and the effect on internal temperature of the
duck breast, if any, prior to sous vide style cooking is also unknown. In this recipe, 40 duck breasts are
placed in a 62.5°C immersion circulator for 23 minutes. This would not be long enough to achieve
pasteurization of the duck breasts. In a similar experiment with chicken breast, with similar conditions,
when only 1 or 2 duck breasts were placed in an immersion circulator, the student found that after 23
minutes at 66°C, the average peak temperature reached was 60°C.18 At this temperature, a hold time at
60°C for 17 minutes minimum is recommended to achieve pasteurization. In the recipe reported, after
23 minutes at 62.5°C, one would expect the duck breasts would only be nearing the 60°C temperature
mark, and were not held at this temperature for a long enough period of time to achieve a 7 log
Salmonella reduction and pasteurization.
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Recommendations from BCCDC
Surveys of live ducks and duck meat for the presence of Salmonella clearly indicate this is a hazard of
concern. Campylobacter, with higher prevalence than even Salmonella, is also a concern. While colour is
not a reliable indicator of doneness, it can be assumed that the current preparation practices of most
grilled duck breast that is served rare or medium-rare will not provide for a 7-log reduction of
Salmonella.
1. All poultry, including duck breast, should be prepared to allow for a 7-log reduction of Salmonella
2. We support current consumer messaging to cook all poultry, including duck breasts, to an internal
temperature of 74°C (165°C).
3. Sous vide preparation of duck breast should adhere to the time and temperature guidance for
poultry in Table 3 found in the Guidelines for restaurant sous vide cooking safety in British Columbia
19
. Chefs need to find a cooking method that will provide the proper thermal reduction, while
maintaining optimal food quality. Sous vide preparation of duck breast, if properly done, should
allow the meat to remain tender and pink inside. The fat rendering step could be done either before
or following the sous vide style cooking process. It is unknown how much log reduction fat rendering
imparts to sous vide style cooking of duck breast. We recommend that duck breast be held in the
immersion circulator at a time and temperature long enough to allow for 7 log reduction of
Salmonella.
4. Chefs should be using probe-tip thermometers and cell foam tape to verify sous vide recipes.
Thermometers should also be used to monitor the temperatures of immersion circulators.
Immersion circulators must not be overloaded, and must be able to perform to the capacity
required.
5. Chefs are also responsible to ensure that staff are trained to properly operate temperature
monitoring devices and how to calibrate the immersion circulators.
6. Food safety plans and recipe verification must be documented for every sous vide recipe performed
at a restaurant.

Additional recommendations for BCCDC
1. BCCDC’s Talking Turkey food safety note does not specifically address cooking recommendations for
other types of poultry, such as duck. We (BCCDC) should add a short paragraph to our web page on
meat issues http://www.bccdc.ca/foodhealth/meat/default.htm describing these recommendations,
and providing links to other Canadian sites that provide this consumer advice.
2. BCCDC should recommend an investigation of duck breast cooking for a BCIT EHO student project.
Areas of focus to include the affects of searing/finishing on duck breast cooking.
3. BCCDC should write up this illness in collaboration with VCH and inform the community of this sous
vide issue.
Disclaimer: The information provided in this document is based on the judgement of BCCDC’s Environmental Health
Services Food Safety Specialists and represents our knowledge at the time of the request.
It has not been peer-reviewed and is not comprehensive.
January 2015

Sous vide style cooking of duck breast

Page 4 of 7

Appendix 1 – Sous vide duck breast recipe
The Chef was using a sous vide food safety plan for venison. The venison plan was approved, but no plan
was submitted to the Health Authority or approved for sous vide duck breast.
•

duck breasts are received, seared on the outside, cooled, vacuum-packed and refrigerated

•

40 breasts are placed into the immersion circulator at 62.5°C for 25 minutes

•

After 25 minutes breasts taken out and refrigerated

•

Rewarmed for service

According to the inspection report, the operators had a probe-tip thermometer (thermocouple and
data-logger), alarm and cell foam tape, but was not using. Further staff not aware how to operate
temperature monitoring equipment. The operator, upon follow-up inspection, reported it took 40 min
for the internal temperature of the duck breast to reach 62°C.

Disclaimer: The information provided in this document is based on the judgement of BCCDC’s Environmental Health
Services Food Safety Specialists and represents our knowledge at the time of the request.
It has not been peer-reviewed and is not comprehensive.
January 2015

Sous vide style cooking of duck breast

Page 5 of 7

References
1. Tripolar, Sattua. Rare poultry question. Straight Dope Message Board2011.
2. Adzitey F, Huda N, Ali GR. Prevalence and antibiotic resistance of Campylobacter, Salmonella, and L.
monocytogenes in ducks: a review. Foodborne Pathog Dis. 2012 Jun;9(6):498-505.
3. Jamali H, Radmehr B, Ismail S. Prevalence and antimicrobial resistance of Listeria, Salmonella, and
Yersinia species isolates in ducks and geese. Poultry science. 2014 Apr;93(4):1023-30.
4. Yoon RH, Cha SY, Wei B, et al. Prevalence of Salmonella isolates and antimicrobial resistance in
poultry meat from South Korea. J Food Prot. 2014 Sep;77(9):1579-82.
5. Chmielewski R, Swayne DE. Avian influenza: public health and food safety concerns. Annual review
of food science and technology. 2011;2:37-57.
6. Notes from the field: multistate outbreak of Salmonella Altona and Johannesburg infections linked
to chicks and ducklings from a mail-order hatchery - United States, February-October 2011. MMWR
Morb Mortal Wkly Rep. 2012 Mar 23;61(11):195.
7. Garvey P, McKeown P, Kelly P, et al. Investigation and management of an outbreak of Salmonella
Typhimurium DT8 associated with duck eggs, Ireland 2009 to 2011. Euro Surveill.
2013;18(16):20454.
8. Nastasi A, Mammina C, Piersante GP, et al. A foodborne outbreak of Salmonella enteritidis vehicled
by duck and hen eggs in southern Italy. The new microbiologica. 1998 Jan;21(1):93-6.
9. Noble DJ, Lane C, Little CL, et al. Revival of an old problem: an increase in Salmonella enterica
serovar Typhimurium definitive phage type 8 infections in 2010 in England and Northern Ireland
linked to duck eggs. Epidemiol Infect. 2012 Jan;140(1):146-9.
10. Kessel AS, Gillespie IA, O'Brien SJ, et al. General outbreaks of infectious intestinal disease linked with
poultry, England and Wales, 1992-1999. Communicable disease and public health / PHLS. 2001
Sep;4(3):171-7.
11. Unicomb LE, Fullerton KE, Kirk MD, et al. Outbreaks of campylobacteriosis in Australia, 2001 to 2006.
Foodborne Pathog Dis. 2009 Dec;6(10):1241-50.
12. B.C.
Centre
for
Disease
Control.
Talking
Turkey.
http://www.bccdc.ca/NR/rdonlyres/2E7DBE42-EA54-4E20-A97D893AF1B4954F/0/TalkingTurkeyDec2014.pdf.

2014;

Available

from:

13. United State Department of Agriculture Food Safety and Inspection Service. Duck and goose from
farm
to
table.
2013
[cited
2015
Jan
28];
Available
from:
http://www.fsis.usda.gov/wps/portal/fsis/topics/food-safety-education/get-answers/food-safetyfact-sheets/poultry-preparation/duck-and-goosefrom-farm-to-table/CT_Index.
14. Clemson Cooperative Extension. Safe handling of poultry. 2010 [cited 2015 Jan 28]; Available from:
http://www.clemson.edu/extension/hgic/food/pdf/hgic3512.pdf.
15. Government of Canada. Poultry safety. 2013 [cited 2015 Jan 28]; Available from:
http://healthycanadians.gc.ca/eating-nutrition/safety-salubrite/turkey-dinde-eng.php.
Disclaimer: The information provided in this document is based on the judgement of BCCDC’s Environmental Health
Services Food Safety Specialists and represents our knowledge at the time of the request.
It has not been peer-reviewed and is not comprehensive.
January 2015

Sous vide style cooking of duck breast

Page 6 of 7

16. U.S. Food and Drug Administration. FDA Food Code 2013. 2013 [cited 2015 Jan 28]; Available from:
http://www.fda.gov/Food/GuidanceRegulation/RetailFoodProtection/FoodCode/ucm374275.htm.
17. International Association of Food Protection. Perspectives on Avian Influenza management for food
safety professionals2004 November 21, 2005.
18. Do N. Sous Vide Chicken Pasteurization Temperatures. Burnaby, BC: British Columbia Institute of
Technology; 2013.
19. BC Centre for Disease Control Environmental Health Services, the BC Sous Vide Working Group.
Guidelines for restaurant sous vide cooking safety in British Columbia. BCCDC2014. Available from:
http://www.bccdc.ca/NR/rdonlyres/1692F859-D7A8-4B19-8841C8418DEF412C/0/SVGuidelines_FinalforWeb.pdf.

Disclaimer: The information provided in this document is based on the judgement of BCCDC’s Environmental Health
Services Food Safety Specialists and represents our knowledge at the time of the request.
It has not been peer-reviewed and is not comprehensive.
January 2015

Sous vide style cooking of duck breast

Page 7 of 7

