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Glossaryof Terms

Chef recommendationsin this guideline, the gold standard of Chefs for best practice sous vide cooking
are referred to as Chef recommendations.

Cleaning refers to the removal of soil frorequipment, surfaces orutensils. This step precedes the
sanitizing stepEffective cleaning will removes oils, proteins and carbohydr&té=aning is a mulstep
process (1) visible soil is removed by scraping or rinsing; (2) a cleaning agent such as detergent is
applied; (3) a rinse step may be necessarfpi®ea sanitizer is used.

Come up time(CUT: this is the period of time it will take for food to reach a specific internal core
temperature. This is similar to waiting for a conventional oven to come up and equilibrate to a specific
temperature. Settingson the immersion circulator are recommended to be set at least one degree
higher than the desired internal core temperature of the fo@hce the internal temperature of the
food has come up to the desired target, it must be held for another period of tima¢ will be
equivalent to a 6.80g,0 to 7-log;, reduction of bacteria to achieve a full pasteurizatidine CUT will
depend on the size (thickness) of the food, the initial temperature of the food, and the amount of food
placed at one time in the equipemt. This must be established by the Chef (operatGt)T is also known

as the time for foods to reach temperature equilibrium with the water.

Control points:a point in the food flow, from receiving to preparation to customer service where an
opportunity exists for achieving optimal food quality and safétgr example, when receiving food items
from suppliers, one control point is to ensure refrigerated and frozen foods are received at the
appropriate chilled temperatures (either at or below 4°C ad8°C, respectively).

Corrective actionaction that is required when a critical limit is not met. Some examples include:

9 cooking the product longer
1 reheating the product
9 discarding the product

Critical Control Point (CCP& point in the preparation progs where a food safety hazard can be
controlled. Subsequent steps in the preparation process will not eliminate the hazard if it is not
controlled at this point.

Critical Limit (CL)a standard omparameterthat must be met to control the food safety hadaat a
Critical Control Point. Critical Limits are measurable; examples include:

1 final cook temperature 074°C for 15 seconds

1 final cook temperature of 6& for 4 minutes

9 cooling of foods to a&torage temperature of 4 or lessvithin 2 hours

91 hot holdingtemperature of 60C or more
Equilibrium cooking:a term used by Chefs to describe the point at which the internal temperature of

sous vide food in an immersion circulator is at the same temperature as the water in the immersion
circulator. This is refergeto as equilibrium cooking.
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Finishing:refers to steps taken to finish the cooking or appearance of foods immediately prior to
service.For example, fosous vide style cookemheats this may refer to searing tonpart the Maillard
browning and tasteaffect, orthe addition d spicesor saucesFinishing,as one step in the sous vide
process, maither contribute to the calculation of the¢otal log reduction required fopasteurization
(cooking of the food or, may be the designated critical contpaint.

Food safety standarddn this guideline, the prescribed or minimum food safety standard is giMegse
are minimum food safety controls or standards acceptable to Environmental Health Officers, and they
are usually based on food codes and healtidee regulations.Chef recommendations often exceed
these standards.

Hazard:from the food safety perspective this is a biological (microbiological), chemical or physical agent
capable of causing harm, i.e. foodborne illness.

Log reduction:a log is a matkmatical term that is short for logarithm, an exponent of 20onelog
reduction of bacteria means to eliminate microorgansgshy a factor of ten (10)If there were one
thousand (1000) microrganisms, they would be reduced to one hundred (108pus vie
pasteurization of all foods (except poultry) must achieve.Bl@&gy;, reduction; in poultry a Zlog
reductionis required This is equivalent to a 99.9999%I¢§) to 99.99999% (lbg) reduction of bacteria
in foods.

LT LT low-temperature longtime food pasteurization another term often

. . Composition of Air
applied to sous vide

@ Nitrogen
Oxygen

Modified atmosphere packagingMAP) this refers tothe packagingf foods in B Other Gases
gas mixtures to improve shdife. The gas ratios of oxygen, nitrogen and |

carbon dioxide (&@N,:CQ) in different mixes are used fovarioustypes of
foods. The oxygen content is lower and carbon dioxide content is higher than
normal atmospheric air to minimize the growth of spoilage bactédiarmal ar

is usually 78% nitrogen, 21% oxygen, 0.3% carbon dioxith the remainder
made up of other gasesvIAP for smoked fish, for example, is 60% carbon
dioxide, 40% nitrogen and no oxygen.

Pasteurization:the thermal process of heating up food for a predetermined time and temperature to
reduce the number of micraganisms and pathogersy a required amounin the food.To achieve a
full sous vide pasteurizatiothe total time food must be held at a specific temperature will be the sum
of the CUTplus the time held at that temperature to reach the log reduction reard. Here is an
example for a chicken breast sous vide pasteurized to an internal temperature ofT6& Chilled sous
vide pouch of chicken is added to an immersion circulator set to 67°C, and it takes 25 minutes before the
internal temperatureof the OKA O1 Sy o NBI & ThéOckugion fdrlalddbg rédictian ptc / @
65°C is an additiond.2 min. Therefore the chicken breast should be held for a minimum period of 25
min +3.2min =28.2minutes to achieve proper pasteurization.

Potentially haardous food(PHF: any food that consists of milk or milk products, eggs, meat, poultry,
fish, shellfish or any other ingredient in a form capable of supporting growth of infectious or toxigenic
microorganisms

Reduced oxygen packaginghis refers to packaging which excludes oxyg€his term is used to
describe vacuunpackaged foods, where all air is kxded, and modified atmosphere packaging foods,
where some oxygen is excluded.
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Rethermalization is a generic term used to describe the reheating of previously coglaédntially
hazardousfoods for hot-holding or immediate serviceReheating may take ma in a microwave,
convection or conduction ovens, hot water baths, €fte criteria for rethermalization depends on
whether the food is hoteld or served immediately, and the number of times the food has been
rethermalized and cooledPHF that ardully cooked, then cooled to 4°C should be: fast-holding
rethermalized to 60°C (55°C for SVP foods) andrforediate serviceethermalized to any temperature
provided foods are not in the danger zone for > 2 holtdF that ardully cooked, then cooled td°C,
then rethermalized and cooled again should be: Hot-holdingand forimmediate serviceeheated to
74°C or highef

Sanitizing refers tothe destruction of bacteria, viruses and other harmful organistasfaces must be
cleaned prior to application of a sanitizing procedeat or chemical methods may be used to achieve
this outcome A specificchemical concentration;ontact time and tempeture needs to be followedf
surfaces are not properly cleaned, the presence of soil will reduce the effectiveness of the sanitizing
process.Prior to sanitizing a common approach is to (1) preri@ wash and (3) rinse before

(4) sanitiing.

Sousvide: translated from French, this term means pdace under vacuumSous videcooking sous

vide style cooking refers to a process where vacypatkaged foods are immersed in a temperature
controlled water bath(or steam oven)Sous vide foods are usuatipoked at lower temperatures than
traditional cooking (less than 80°C or 176°F). These lower temperatures preserve moisture, flavor and
colour of foods, and by breaking down proteins, sous vide foods are more tdndiiis guidelinghis

term is used wkn describingracuumpouched foods that aréeated or cookedsous videstyle, but the
cookingstep does not reach time or temperature sufficient to achieve full pasteurization (i.e. does not
allow for fulllog reduction of bacteria An initial sous videookingstep may precede a secondary sous
vide cookingstep (at another temperature) and/or a final finishing stigat when combined results in

full thermalization or cooking of the food

Sous vide pasteurizatior{SVP) this term descrilbs a sous videcooking step that does reach the
prescribed log reduction of bacteria,58og reduction for all foods except for poultry, where 409
reduction is required.Foods described in this guideline as sous vide pasteurized have achieved
thermalization.

Thermalization: cooking of foods to a prescribed log reduction of bacteria;l@gareduction for all foods
except for poultry, where a-lbg reduction is required. Thermalizatiean take many forms, frying in a
pan, boiling, microwave etcincluding sous vide gteurization.

Vacuum packagingthis refers to packaging that excludes all gases (kiopds that are properly
vacuumpackaged should not float in water.

Verification proceduresthis is a process used to check that a critical limit is Metcheck thaa cooling
critical limit is met, you need to keep track of the time and temperature for the cooling protass.
result should be recorded.
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EXECUTIVE SUMMARY

Sous vide is a style of cooking under vacuum that allows slower and lower tempepagypaation of

foods in vacuum sealed bags. It requires very precise control steps and monitoring to minimize food
safety hazardsFoods cooked in theosis videstyle Pr service in food premises are acceptable if the
followingfood safetycriteria are met

(1) Recipes and preparation methods must be written out in a food safety piformation in the
food safety plan must include

a. Time and temperature of immersion circulator (or steam convection)

b. Internal temperature of food, and duration (timefood is held at that internal
temperature during sous vide pasteurizatjon

c. After food is removed from pouches, and immediately before service to the customer,
the internal temperature of foods measured for the recipeThis will account for
additional changes in teperature fromfinishing steps,

d. Recipes are assessed for temperature/time combinations that providairdmum
bacterial destruction 06.5-log,, for all sous vide psteurized foods, except poultry,
which requires a fog;o reduction of bacteria

(2) Internal digital probe tip thermometersaccurate to +0.1°Cmust be used to monitor
temperatures Thermometers should be calibrated, traceable, and certified.

(3) Food grade sous vide pouches (polyethylene, polypropylenest beused to package foods

(4) Vacuum pckaging machines should be set to deliver enough pressure that sous vide pouches
do not floatg machines should be able to deliver 90 to 95% pressure.

(5) All sous vide pouched foods stored under refrigeratiomst be labelled with datetime, discard
date and identity.

(6) The minimum acceptable sous videokingtemperature is 55°@r all meats, except poultry for
which the minimum acceptable sous vide cooking temperature i€.60

(7) All sous vide pouched fooamsust be storedn the refrigerator at temperaturesof 3°C and lower
(using ice or equivalent)The food safety standard maximum acceptable refrigeration
temperature for sous vide packaged foods is 3.3°C.

(8) The maximum storage time for refrigerated raw {pasteurized) sous vide pouched food?is
days

(9) Sous vide pasteurized foodaustbe used within 3 daysf refrigerated storageThefood safety
standardmaximum storage time for refrigeratefdlly pasteurized sous vide pouched foodris
days

(10) The optimal cooling rate for sous vide pouched foods aftasteurization is to bring foods to
below 3C within 2 hours using a 50:50 ice water sluhgod safety standards faooling rates
areto bring foods to below4°C within 6 hours (2 hours from 60°C to 20°C and 4 hours from 20°C
to less than4°C).Due to tre risk of botulinum in vacuum packaged foods, the food safety
standard must be further reduced to cool and store at a minimum of 3.3°C.

(11) Seafoodsous vide styleooking that does not meet &.5log;greduction of bacteria requirgan
additional controlof freezing for parasite destruction.

(12)Sous vide cooking below 55°C must not exceed a period of 4 Henods held at temperatures
below 55°Qor longer than 4 hours must be discarded.
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1. GeneralDescription ofSous Videg Under Vacuum

The use of low temperature cooking in the sous \dtide as opposedo conventional cooking allows
(hefs to control the temperature they cook with thus resulting in more tender meat and fish. Cooking
meat at these lower temperatusehelps to break down collagen in
connective tissue, without heating the meapsoteinshigh enough
that the texture toughens and moisture is lost in the méathis
techniquehas been described as a ldamperature longtime (LT
LT) cooking practicéleats cooked at LT LT in this way retain their
moisture, tenderness, and flavet® Meats will also retairtheir red
colour, as the myoglobin is natenatured.® Also cooking in this
method helps to penetrate the meat witliefvors that are added to
the bag, such as garlic, shallot or herggetables arenormally
cooked at 88C for between 1 and 2 hours. This can extend the
Photo courtesyChef T. MacDonaj&/cc  Shelf life of a vegetable up to 10 dawsthout spoilingq although

Chef recommendations are to keepus vide pasteurized foods for
up to a maxinum of 7 daysSous vide style cookirngn also give vegetaldan al dente feel

By placing the food in a water bathat is set atthe desired finainternal cookingtemperature of the

food, overcooking can be avoided, because the foathoa get hotter than the bath temperatureln
conventional higkheat cooking, such as oven roasting or grilling, the food is exposed to heat levels that
are much higher than the desileinternal cooking temperature; the food must be removed from the
high heat prior to its reaching the desired cooking
temperature. If the food is removed from the heat too Iate,ﬁ
overcooking occurs, and if it is removed too early, e
undercooking resultsWhen cooking sous vide stylprecise
temperature control of the bath and the fact that the bath,
temperature is the same as the target cooking temperature
allows the Chef to achieveery precise control of cooking
Additionally, temperature, and thus cookingan be very even
throughout the food irsous vide even with irregularly shaped
or very thick items, given enough timat the correct
temperature

From a culinary viewpoint the exclusion of air is secondanr , 4
but this has practical importance: it allows é®a food to be {l
stored, still sealed and refrigerated, for considerable time
Thisis especially useful for the catering indust§ous vide
exclusion of oxygen from food that are susceptible to
oxidation, e.g., fat on meatand that require long cooking
times prevent development ofancidty that occurswith long '

. . . Photo courtesy of Chef T. MacDonald, VCC
exposureto air. Prolonged cooking of eggs in the shell at low
temperatures, for example, is usually included in the categorgaafs vide although no vacuum is
involved.

One limitation ofsous videcookingis that the desirable Maillard browning reaction does not occtr a
these lower temperaturesBrowning requires much higher temperatures (above the boiling point of
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water) to develop. Tie flavors and "crust" texturthat isgenerally seen as very desirable in the cooking

of certain types of meat, such asteak cannot be obtained with only theous videgechnique. In some
cases, meats and other foogseparedwith the sous videtechnique will be browned either before or
after being placed in the water batfihis secondary browning is done briefly, and sometimes at higher
heat than normally used, so as to affect only the surface of the food and to avoid overcooking the
interior.

Gookingtimes carvary considerably. A thin cut of fish may cook
in ashort period of time, in only &w minutes. Some otherwise
tough cuts of meat, for example beef brisket and short ribs
benefit greatly from very long (48 to tburs) sous videeating

at mediumrare temperatures of around 55°C (1B} You can
also braise tougher meatdi duck legr lamb shank at 8Z for

8 hours @ at 75°C for 12 hours. Cooking the meats in this way
alsohelps tokeep thecolorof the meat

A great benefit forChefs is to be able to have something cooky
overnight without the fear of it being forgottenramvercooked.
This is possible&shen cookingsous videstyle, because the low
temperatureis maintained¢hroughout the cooking time.

Food caralso be used during service situationsusing a water
bath to heat up a previously cooked piece of protein, the
transferred to a hot pan to caramelize and sefiod immediate
service You can also have portions of fish for exampl
previously cured, thervacuum packed with a touch of oil and
dropped into a 58C water bath for appramately 8 minutes, Sous vide pouched beef (upper) a

and use that as a classic salmon confit. after browning (lower)

. . Photo courtesy o€hef T. MacDonald, VCC
Restaurant kitchens can choose from several options when

serving sous vide prepared foodRecipes may be designed to cook individual orders that are served

immediatelyc RS A ONA 0 SR-ASHMIISE M O2RIN A Y

= =l=ele) Y\ =\ AV el = ve (e /igp=24 | case of sous vide, sous vide pasteedliZSVP) and

BATH FOR BETTER TERATURE CONTRCEERSIN /IS QS (0 R RSRINN = [55 10 (=1 TN aVTo =W o TR V/ =R (oo s

PNIDVANEIRlO= =N E ] IS I=SI=R8EE A0 | may have a finishing step (such as searing) after the

MEASURES DA °C SVP stepOr, grill marks may be added to the food

before it is packaged for sous vidBescribing the

food flowprocess is aimportant part of the overall food safety plan expected by your Health Authority.

Equipment and packaging materials used for sous vide

The equipment needed for sous vide is straight forward and includes a temperature controlled water
bath or steam oven, arobetip thermometer, a vacuum sealer and water impermeahksat stable
plastic pouches The cost and quality of these items vaGhefs and Environmental Health Officers
(EHOsYecommend purchasing a circulating water bath for better temperature congoprobe tip
thermometer capable of measuring to 0.1°C, a vacuum sealer capable of main&inin@5% pressure

that is ONLY used for sealing raw foods and fgiadie plastipouches designed for sous vide.
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Microbiological hazardsn sous vide foods

Food safety hazards are generally categorized TO CONTROL FOR CROIEUM
physical, chemical and microbiologicéh. sous vide PERFRINGENS GROWHE MINIMUM
foods, the hazard category of most corern is ACCEPTABLE SOUS VAT EURIZATION
microbiological. TEMPERATURE IS 55°C

Microbiological hazards are made up of bacteria,
viruses and parasites that are normally present on food (for exangabmonellaon raw poultryis an

example of a bacterial hazgrdA bacterial hazard can also be introduced ittte food through poor

food handling practiced~or exampleStaphylococcus aureus,common inhabitant of nasal cavittes
Escherichia cofE.coli) a gut microbe, can be introduced into food if food handlers do not practice good

hand washing beforéandling foodsBacteria thrive in warm temperatures, moist environments, when

they have a source of food, and the right oxygen conditionsBacteria have the ability to multiply

rapidly under the right conditions, anfithe conditions stay optimal, théacteria will divide over and

over againFor e.g.,E colican double every 12 minutesti KA & F2NY 2F GKS o6l OGSNA I
and this type of growth is considered the most actived f 2 3 IMKst Ba&eriatike E. colican be
eliminatedfrom food by cooking at an elevated temperature for a specific time petimivever, some

types of bacteria are able to survive the cooking process by forming into sj8peges are resistant to

heat and dryingLike a plant seed, whehe spore form ofbacteria is exposed to moisture, food, and an

optimal temperature and environment, it will germinate and begin to grow adaihe growth is great

enough, some types of bacteria can also pragtmxins that contaminate foodvlany bacterial toxins

cannotbe removedor destroyedby later cooking, because they are hesble.

oz |S 2SR sI=ee)|ISNpRo el esiellnviibl=  The bacteria of most concern for sous vide are the
RISV PA=IpR Z0l0)p ki kol e =W Z9E=S  ones that do form spores, and can mulyiph warm

BATH TO BELOW 3°MIN 2 HOURS conditions or in the absence of oxygen, i.e., in
vacuumpackaged foods.These includeClostridum
botulinum, which grows between 3.3°C anth°C in
vacuumpackaged foods; Bacillus cereus and
Clostridium perfringensyhich grow between 4°C and
52.3°C° Control points for these and other bacteria
are shown in Table 1Bacteria that do not form
spores that are also of concern and can toler&w
oxygen conditions (termed facultative anaerobes)
include Salmonellaspp, pathogenic strains oE. coli,
Staphylococcus aureus, Yersinia enterocolitica, Listeria
spp., and in seafoodsYibrio spp. Two of these
bacteria can also tolerate cold enviroemts, these
are Listeriaspp. andYersinia enterocoliticavhich can
grow at temperatures as low ad.5°C?

Chicken breasts cooled in ice to 1.5°C Parasites in food may occur naturally, like anasakids
Photo courtesy of Chef MacDonald, VCC or Diphyllobothriumworms in fresh fishor Trichinella

in wild game meat such as beaWiruses like
norovirus, may be introduced through unsanitary handling foods Parasites and viruses are also
eliminated from food through heatingParasites, in seafoods intended to be served raw, can be
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eliminated by prefreezing food at a specific teerature and time.Viruses and bacteria are not
eliminated by freezingViruses can also be more difficult to remove using heat, as they may take a
higherandlonger heating period to destroy.

During the sous vide process, bacterial hazards are assumeaal poesent at the various procesgeps.

One purpose of describing these bacterial hazards is to identifgrikieal control points(CCPsjluring

sous vide style cooking that reduce or eliminate these hazards. Examples of some types of bacterial
hazardsthe control points and CCP®r them are shown in Table 1.

Tablel ¢ Bacterialhazardscontrol points and CCHer the process steps isous videstyle cooking

SOUS \gtdeepproces Bacterial hazards Control pointsand CCPs

Dependant on ingredient Reduce or limit by

Poultry: Salmonella, Campylobacter iatri
Raw ingredients ry : .P?/ ] Approved_source (distributor)

Beef:E.coliO157:H7 Yersinia I Refrigeration

SeafoodVibrio, Listeria monocytogenes 1 Good quality ingredients

When proper vacuum is establishetbst  Reduce or limit spoilage bacteria by
spoilage organisms do not grow, these

S Proper vacuum
cause offodours, sliminess, affect taste l P

Reduced oxygen
padkaging (ROP)

BUT
;/ggg:m sealing of Pathogens such &@lostridium botulinum, Reduce or Ilrr.upath.ogenst.)y
Clostridium perfringens, Listeria 1 CCPRefrigeration(on ice;MUST BE
monocytogenesre of concern below 3.3°C to contrdl. botulinun
If ROP (vapack) Al types of bacterial hazards normally ~ Reduce or limit by
foods are not present on foods, pathogens asdme 1 CCPRefrigeration(on ice;MUST BE
cooked right away spoilage organisms below 3.3°C to contrdl. botulinun

B- OUSNRAI Ay a@S53Si{ Reduce or limit by

heat. Sporeforming bacteria remain. 1 CCPTime and temperature

Cooking step These include: combinations should allow for
Bacillus cereus, Clostridium botulinum, minimum6.5-log;, reduction of
Clostridium perfringens bacteria

Spore forming bacteria may germinate

Cooking ste o
Eh and grow if temperatures are not hot Reduce or limit by

&

: enough. 1 CCPHold foods at minimum
Hotholding of Bacillus cereus, Clostridium botulinum, temperatures of 55°C
foods Clostridium perfringens
Spore forming bacteria ay germinate Reduce or limit by
and grow if temperatures are not cold ¢ ccpPRapidly chill product down to
Chill step enough refrigeration temperaturesdn ice;
Bacillus cereus, Clostridium botulinum, MUST BE below3.3°Cto control C.
Clostridium perfringens botulinum)
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The heating step in sous vide is best described as a
heat pasteurization, not a traditional cook style If
the heating step is not long enough or hot enough
pasteurize and kill all the vegetative bacteria, the
temperature control becomes important to reduce th
chance of these bacteria growing up to numbers hi
enough to cause illness. During sousevitlyle cooking,
full pasteurization will kilmost vegetative bacteria but the bacterial spores are not destroyed. For this
reason, foods not served immediately, must be rapidly chilled to prevent bacterial growth. The minimum
regulatory requirement andofod safety standard is to cool foods from 60°C to below 4°C within 6 hours,
howiver most sous vide Chefs recommend using an ice water bath to cool foods within 2 hours to below
3°C’

Temperature and time controls are required at all steps during the sous vide process, and these include

FOR BOTULISM CONTRMAICPACK FOOD¢
MUST BE HELD AT B.®R LOWER.
CHEFS RECOMMEND H@ICON ICE
TO BELOW 3°C IN 2B

1) cooling foods before and after vacuum packaging before sous vide heating,

2) temperature and time control for raw sous vide pouched foods under refrtggrdefore sous
vide cooking

3) during sous vide cooking confirm the intended internal temperaturds reached ands held
long enough for full pasteurization,

4) cooling foods after sous vide pasteurization,

5) warming sous vide pasteurized foods for immediaérvice,

6) reheatingsous vide pasteurized foodisr hot-holding,

7) finishing of sous vide cooked foods so they are fully pasteurized (thermalized) before service.

Reduced oxygen packaging and microbial hazaPdsperly vacuum packaged foods are hermdlyca
sealed so that a vacuum exists inside the package. Absence of oxygen in the packaging will eliminate the
growth of aerobic bacteria because these kinds of bacteria require oxygen to survive. Most spoilage
bacteria that cause offdours and off tastes ee aerobic bacterialhere are however, harmful bacteria

that can survive in the absence of oxygen, called anaerobes, the most important@estgdium.In

foods, C botulinum and C perfringensare of concernBoth of these bacteria are spoefermers C.
botulinumis capable oproducingtoxins in foods thatare deadly one teaspoon is enough to kill 200,000
people® Bacteria capable of causing foodborne iliness and survivirmaerobic environments include
Bacillus cereu@nother sporeformer and toxin producér Listeria, Salmonelldarmful E. colibacteria

and others

Vacuumpackaged foods have caused outbreak botulism in the pastSix outbreaks were recorded
between 1960 and 1991 in temperature abused fadddhe strains of botulism of concern are
psychotrophic, meaning they are able to grow and produce toxin at temperatures of less thav@0°C.
control for botulism, vacuuapackagedoods must be held below 3.3°@&fter sous vide pasteurization,

if sous videfoods are refrigerated, holding temperatures are still required to be less than ,3a83°C
spores ofC. botulinum culd still be present and viahl&/hile there are exceptions based achieving
certain levels opH, water activity, salt levels and cooking lethality, it is unlikely that the process for
most restaurant sous vide recipes would meet these crit€ria

Microbial hazards if a proper vacuum IS NOT achieifgatoper vacuum is not established, this can
change the hazard profile, and et efficiency of food pasteurizationVhen oxygen remains in the
package, other types of bacteria can survive and multplfior example, spoilage bacteridany
spoilage bacteria do grow at refrigeration temperatures, so foods that are packaged, bptateissed
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right away are vulnerable to spoilagds mentioned, poor vacuum packaging can also affect the
efficiency of the cooking stepecause air is not removed from the food and package. Heat transfer
through liquid contact is better than through ain fact 23X bettet! Improper vacuum packaging
combined with a sous videeatingstep that is for a short duration and low temperature may result in
vegetative bacteria surviving.

Chemical hazards$n sous vide foods

Plastic packaging is used to vacuum package sous vide foods, and concerns have been raised about
migration of compounds from the plastics to the food during the long pasteurization pefdastics

contain low moleculaweight monomers and oligomers and may contain various additives, such as slip
additives or lubricant$’ The migration of such substances into foods are regulated by the European
ConvAaairzy | a ah@SNI f 2 Pachaginglthat klaings combplidrice] with ECoDNrective
2002/72/EC meets the OML and does not contaj
unauthorized additive$® Food grade plastic
packaging is usually made from polyethylene
polypropylene. However, some research suggess
that estrogenic chemicals other dn bisphenoiA
may be presentin commonly usedplastics® A
recent study investigating a varietyf plastics found polyethylenterephthalate (PET) commonly used
for water bottle manufacture,did not contain detectable levels of estrogealthough low levels of
estrogen was found in two out of 18 polypropylene and polyethylene

SOUS VIDE FOOD GRRODHCHES MADE
FROM POLYPROBNE OR POLYETHYLE
ARE LOWER RISK

* ™ A

- :
e / A, ;
\J A x

Chicken in 2.0 mflolypropylene sous vide pouches

Photo courtesy of Chef T. MacDonald, VCC

As sous vide process temperatures are low, migrations of chemicals are not as severe as would be
expected for bo#in-bag foodsFurther studies suggest less than 10% of polyetle/lmmd polypropylene
plastics, held at 60°C for 10 days, have estrogen migratimse products can therefore be considered

low risk(pers. communication, Dr. Kirchnaway, Mar 29, 204l further research can be conducted

into this area, and without fdther regulatory insights into chemical risks, our recommendation is to use
approved food grade materials specifically designed for sous vide applicagimhsource bags made of
polyethylene or polypropyleneAvoid the use of composite plastic materiads, these had the highest

levels of estrogens leaching
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Temperatues safety zones for sous vide style cooking

The temperatures used in sous vide style cooking are well below sterilization temperatures, which occur
above>121°C (250°Fpous vide temperature safety zones are described in Figure 1. This diagram and
interpretation isadapted from a blog site about sous vide latp://www.sousvidecooking.org/isous
vide-cookingsafe/.*®

0°C— o >63°C
Saoc Assured Pasteurization Zone (>145.4°F)
L 60° 63°C
60°C Start of Pasteurization Zone (140°F¢145.4°F)
55°Cg 60°C
E5oC Tolerance Zone (131°Fc140°F)
50°Cg 55°C
. Danger Zone (122°Fc131°F)
45°C
40°C 20°C¢50°C
35°C
68°F¢122°F
e (68°F¢ )
25°C
20°C
"C— 10°Cg 20°C
15°C Danger Zone (50°F¢68°F)
10°C 3°Cg 10°C
5°C — Tolerance Zone (37.4°FC50°F)
3°C ;
o Secure Zone o
0°C (37.4°F)

Figurel ¢ Sous vide temperature safety zones

This site also recommends thatw food not be stored for more than two days before pasteurizatiomn
cooled bdow 3°C (37°F) within two hours, and thagpeurized food should be served immegis or
stored below3°C (37°F), consistent with Chef recommendatiohs.
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2. Time and temperature requirements for safe cooking of foods

Sous vide pasteurization of foods are done at lower than normal conventional cooking temperatures,
and are sometimes, but not always, cooked for longer periods than conventional fobidscreates a
challenge for the regulator when interpreting ipes for food safetyand for the Chef, when trying to
balance consumer preferences faste, textureanddoneness to food safetyoncerns

Traditional cooking temperatures will quote a specific temperature for a specific ¢ifioe example,
cooka chicken breasip an internal temperature of 74°C for a minimum of 15 secofit® times and
temperatures given in food codes and regulations do not address some of the low temperatures
encountered during sous vide process in
restaurants._Existi_ng corventional cooking practices SOUS VIDE PASTEURIZN IS ACHIEVED
are summarized in Table 2. WHEN THE INTERNADBCORE
Whatare the equivalentcooking conditiongor safety TEMPERATURE IS HEDRG ENOUGH TC
of sous vide pasteursrl foods? Time and [ERASRU=I=RNCEICR=TAON =SV S| SiD)IO])
temperature criteria are based on reducing the
amount of bacteria in foodsin general, reducindpacterial loads by .6 logs is acceptabléor most
pasteurized foods with the exception of poultry, where reduction dBalmonellaby 7 logs is
required'®!’ A 6log reduction in bacteria, or 6 log lethality, can be translated into a 99.9999% decrease
in bacterialt has also been suggested that 408 reduction in bacteria in foods is adequate as long as it
is not intended for service to at risk populations (young, old, pregnant, immunocompromfised
Consumer advisory is recommended for foods in this category.

We are recommending a minimum58og;o reduction equivalency for all pasteurized foods except
poultry, which will require a minimum-Ibg,, reduction, and this is consistent with US and Canadian
regulatory bodies’'*** What does this mean in terms of time and temperature requirements?
Numerical calculationsxést to inform how long the internal core temperature of the foods will be
required to be held at specific temperatureé table of internal holding times is shown in Table 3.
However only the Chef (or operator) can know how longwill take the equipmert and sous vide
pouchedF 22 R (2 aO02YS dzLXC KiA2a GOKAIYES (ASAY LpGyhNal glyizRIuBaéndl K S
it is equally important to factor this into how long foods must be held at that temperature to achieve
the correct core temperaturé’ By Chefs, this state is also described as equilibrium cooking, and is
known as the amount of time it takes the food in the immersion circulator to come to, or equilibrate
with water?? This is theoint when the food is at the same temperature as the water.

Guidance based on the thickness of food for how long foods shouidldeat a specific temperature is
given by Baldwin (2012) to achieves#@-log,, reduction?® We advise that Chefs measure aretord
both times separately the time it takes to achieve equilibrium (CUT) plus the time required for
tenderization(pasteurization)

If that time is longer than the time for pasteurization shown in Table 3, then the food safety objective
(reducing patlegens to an acceptable level) and the food quality objective (tenderizing food) are both
met. If the time is not long enough we recommend the Chef keep the food in the immersion circulator
long enough to achieve both objectives: tenderization and pastetioiz. The benefit of cooking sous
vide style is that foods will not be overcooked, and although times appear long to achieve proper
pasteurization, foods will not be overdone or lose their colour, texture, flavour or appearance.
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Table2 ¢ Time and temperature criteria for conventional cooking practices

Code or Regulatio Time and temperature criteria

(2013)*

Canadian Food
Inspection $stem
Implementation
Group(2004)?

Canadian Fod
Inspection Agency
(2013)"

Food Safety
Inspection Service
(19997*

Vs =)\ =eos L 8b)s|  Conventional cooking {301.11 (A))

(1) 63°C (145°F) for 15 sec (fag, raw eggs, fish, meat, commercially raised
game meat)
(2) 68°C (155°F) for 15 sec (fog, injected anccomminuted meats, ratites)
(3) 74°C (165°F) for 15 sec (&g, poultry, stuffed meats, wild game, baluts)
Equivalent roasting temperature holding times431.11 (B))
These range in time and temperature from

54.4°C (130°F) for 112 min to 70°C (158fB)antaneous)

Control for raw animal food (Appendix B)

(1) 74°C (165°F) for at least in (for food mixtures of poultry, stuffing, eggs
meat)
(2) 70°C (158°F) for whole cuts pork, beef, ground meat
(3) 63°C (145°F) for 3 min for rare roast beef
(4) 85°C (185°F) for 15 sec for poultry
(5) 63°C (145°F) for 15 sec for eggs
(6) 70°C (158°F) for fish
Tables based on USDA document "Draft Commi&hzidelines for Reaep-Eat
Meat and Poultry Products".
These range in time and temperature from
Table A; meat not containing poultry for 6.5D lethality
54.4°C (130°F) for 112 min to 70°C (15@8fsjantaneous)
Table B; chicken from 1 to 12% fat atent for 7D lethality
58°C for 63.3 min (1% fat) to 73°C for <10 sec (12% fat)
Table @ turkeyfrom 1% to 12% fat for 7D lethality
57.8°C for 54 min (1% fat) to 73.9°C for <10 sec (12% fat)
The times and temperatures listed in this document list internal temperature hol
times for 6.5D lethaly (the same as what is listed in the US FDA Food Code, abc

and 7.0D lethality foBalmonellaspeciesThese are also the source temperatures f
the CFIA standards (above).
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Table3 ¢ Internal temperature holding times for reats and poultry forSalmonelladestruction

Properly prepared sous vide foods are first equilibrated to a specific temperature (CUT), theat held
that temperaturefor a specific amount of timeProbe tip thermometers used to measure foods should
be placednto the centre of the food at the foods thickest part.

Temperature to equilibrate and Amount of time to hold foods to
hold foods for sous vidéeating achieve full sous vide pasteurization
Degrees Degrees Meats™ Poultry> ~
Centigrade (°C) Fahrenheit (°F) | 6.5logyglethality | 7.0-Hoglethality
130

54.4 112 min

55.0 131 89
55.6 132 71 _
56.1 133 56 So'us vide
56.7 134 45 Cooklnog b_elow
57.2 135 36 6?10? is
oo — 28 recommended
58.4 137 23

59.5 139 15

60.0 140 12 16.9 min
60.6 141 9 15.4

61.1 142 8 13.9

61.7 143 6 12.4

62.2 144 5 10.8

62.8 145 4 93

63.3 146 169 sec 7.8

63.9 147 134 6.3

64.4 148 107 4.7

65.0 149 85 32

65.6 150 67 17

66.1 151 54 15

66.7 152 43 1.4

67.2 153 34 12

67.8 154 27 11

68.3 155 22 54 sec
68.9 156 17 48

70.0 158 0 30

71.1 160 0 12

®Food Safety Inspection Service (1999). Appendix A. Compliance GuideliiseEng Lethality Performance Standards For Certain Meat And
Poultry Products. Available frorhttp:/www.fsis.usda.gov/OPPDE/rdad/FRPubs/@33F/95033F Appendix_Atm?

®Sindelar, JJ, Glass, KA, & Hanson, RD (2013). Developing Validatédmjparture ThermaProcessing Guidelines for ReallyEat Deli Meat
and Poultry Products. (34 p): American Meat Institute Foundation. Available from: http://www.amif.oapiatent/uploads/10304.pdf*
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BC Centre for Disease Control

An agency of the Provincial Health Sep

Food codes and regulations

In Canada, guidander retail and restaurant food safety is providbyg the CanadiarRetailFoodServiceode (RFS), and guidance for industry
food safety by the Canadian Food Inspection Agéfitidowever, neither of these documents provide advice on the sous vide prémess
restaurant serviceln the US very specific criteria fowokingsous videstyle is found in the food code, and in Australia general guidance for a
safe approach tacookingsous videstyle is recommendegdthese guidelines recommend following the times and temperatures set out by
Baldwin, 2011%%% A summary of the US and Australian guidance for sous vide foodsns ghdable 4.

Table4 ¢ Sous vide control guidance from government authorities

| | usFDAFood Code (2083) NSW Food Authority (20155

RELIEIQEEEN 3-502.12D Risks associated wigous vide will be reduced if:
USIEEELSRRUIE (1) A HACCP plan pei281.14 (1) thinner portions of food are prepared so that heating and
sous vide (2) Foods are (a) consumed on premises (or it within cooling are rapid.
same company); (b) cooked as described401.11 Aor B (2) water bath temperatures of at least 55°C are used so tha
(c) protected from contamination; (d) placed in oxygen the growth ofClostridium perfringenss first prevented and
barrier bags before cooking (after cooking before then destruction of the cellsommences.

temperature goes below 57°C (135°F); (e) cooled to 5°C (3) the time food is held below 54.5°C during cooking is limit
(41°F) in package, 2 hrs 57°C to 21°C and within 6 hrs fri to six hours.

57°C to 5°C. (4) commercial equipment with adequate heating capacity at
Storage: (i) cooled to 1°C within 48 hrs, 30 days storage; excellent temperature control is used.
cooled to 5°C for 7 days storage; (iii)zZea with no shelf life (5) water and/or food temperatures are checked using a tip
restriction sensitive digitalhlermometer that is accurate to 0.1°C.
(f) held in electronically monitored refrigerator checked  (6) prepared foods are not stored for extended times unless
twice daily; (g) offite time and temperature monitoring; processes have been validated.
(h) labelled with product name and date packaged (7) risksare not compounded. Cooking large portions of
(3) Maintain records mechanically tenderised meat for extended times at low
(4) Training program temperatures would be irresponsible.
Consumer 5Aa0f2adz2NB I yR NBYAYRSNJI dzi A If you choose to include on your menu foods that remain
advisory advisories, label statements, tablerts, placards, or other essentially raw they should only be served following a reques
STFFSOUADBS YSIyas by an informed, healthy adult who willingly accepts the risks

associated with raw foods
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Relationship between time and temperature duringpus vide pasteurization

Water is an effective heat conductofoods pasteurized in low temperature water batlisdergo a
gradual increase itemperature until they approach the temperature of the water medium (the set
temperature of the water circulator)This allows for precise controlled heating that will break down
muscle fibres resulting in tender and flavorful foodS Increasein temperature follow a mathematical
relationship, and as thénternal food temperature approaches thevater temperature, temperture
increases in the food slow ardvel off. If you chart out the temperature, you will see a cutivat
resembles a sigmoidal curve: the most rapid temperature changes occur in the middle, and then plateau
as the food reaches the set temperature of thmemersion circulatorln low temperature short time
pasteurization processes the food may not reach the target (water) temperature, i.e. equilibrium
cooking has not been achieved.

Hereis an exampléemperature profile forsous

vide chicken breastsplaced in an immersion =3

circulator at 66°C for 23 minutesthis data ]

representsa composite for 8 chicken breasts 60

each weighing~190 g that were individually | = 5[]_'

cooked sous vide styleThe average final |2 .

internal temperature of the chicken breasts af 2 5 407

23 minutes (180 seconds) was 60°C, not5 = s3g-

66°C*® The chicken breats did not reachthe | i '

equilibrium cooking stagejor were they held @ 207

at a specified timgemperature condition 10

required for pasteurization (the length of time n- —_—
for hold at temperature cooking}inishing was 0 200 400 00 800 400012004400
required to achieve pathogen reductioby SV Time

thermalization

Figure2 ¢ Temperature profie of chicken breasts
cookedsous videstyle for 23 min at 66°C

Thicknessand shapeof the food will affect the time required for food to reach the desired temperature.
Thinner portions of foods will come up to temperature faster than thicker portions efsime weight

of food. Time and temperature combinations for varying thicknesses of foods between 5 and 70 mm at
varying sous vide pasteurization temperatures of 55°C to 66°C can be used as a stantinghpn
trialing recipes following Baldwin (2012} Fat content and moisture of the food will also affect heat
transfer.’® Chefs must measure time and temperature to achieitBer pasteurizationduring sous vide,

or, thermalizationduring finishing ofous vide style food recipe¥/hen establishinghe process for a
recipe, it is important to recognize there may be variability dependent on the food and sous vide
conditions. It is advisable to taleeveral measurements for foods within a desired size, shape or weight
range. We recommend a conservative time and temperauwsig the maximum (not minimum) time
required to achieve pasteurizatioor thermalization This will providea margin of safetyfor the
verification of product temperaturandensure that the sous vide process is reproducible.
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Our recommendations for determining time and temperature criteria for safe sous vitide
cooking

Preparation of foodsooked in the sous vide styteccur inseveral differentflows or pathways in a
restaurant setting.The most common offiese paths are illustrated ia food flow chart inthe next
figure. Foods mayundergo some preparation before sous vide (being placed under vacsuach) as
grilling, marinatig, etc

Preparation Chefs may sear or prepare foods before sous vide

Control points: (1) chill before sous vide to optimize
Vacuum seal food vacuum; (2) label all sous vide foods

CCPs (1) chill below 3°C, store refrigerated foods on ice
Chill before cooking sous vide style; (2) raw foods should not

be held for longer than 2 days under refrigeration

Y

Initial sous vide cooking
(not fully pasteurized)

4
] ) X SVP is the CCP if pathway #1 is taken (SVP to service)
Sous vide pasteurize (SVP) [see Fig 6]

(thermalization)

Optimal chilling of foods is within 2 hrs to below 3°C.

A Maximum time to chill foods is 6 hr i cool from 60°C to
1 20°C in 2 hrs, and from 20°C to (8.3°C in 4 hrs. This step
Chill is always a CCP, to prevent growth of bacteria and toxins.

Store cooked sous vide foods for 3 days (max. 7 days)
under refrigeration

/
Warming up the food for Warming of foods before service is not a CCP

R . Control point: if warming temperature is <55°C for longer
service

v than 2 hours, foods must be discarded [see Fig 10]
_‘Y The finishing step is the CCP if pathway #2 is taken. If a
> F|n|§h . chill step occurs, the total time to finishing and achieving
(thermalization) full thermalization must not exceed 4 hours.
[see Fig 7 and Fig 9]
v
- > Serve

@

Figure3 ¢ Overview of sous vide process pathways

Thefirst pathway in the figure shows foods that are sous vide pasteurized and immediately served (path
i , known as coofserve)c in this pathway, the CCP is the sous vide pasteurization Bepds may
begin withan initial sous vide cooking step (not fufilgsteurized), then get finished (e.g., searing) to
achieve full pasteurizatioar thermalization before service (path, also known as coederve), or, foods

may be sous vide pasteurized, refrigerated and then later warmed for service with or withowharfgi

step (pathsE , @ , known as cookhill-serve).Other methods (not shown in this diagram) include an
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alternate method to sous vide water bath/immersion
circulation called steam oven pasteurization. In stea
oven pasteurization foods are vacuum sealead a
chilled after the sous vide pasteurization step.

To determine time and temperature safet
of a sous vide recipe follow these steps

Determine the sous vide process use
Measure the internal temperature of
the food at each step of the process

Time and temperature control of these process ste
are required. When validating a recipe for safet
Chefs should measure the internal temperature of t . .
. . using a probeip thermometer

sous vide food using a needle type prefie . Record the time and temperature of
thermometer at each of the process steps for the foods for CCPS

recipe.Why is this important?A safe temperature not
achieved during the sous vide cooking process s
may be achieved during the finishing stephis
determination can only be made by actually testin
the temperature and times held.

Determine the final internal
temperature of the food before
service to the customer

To determine the temperature critical control point (CCP) the first step idegrribethe sous vide
process followedor the recipe.This will identify which step is used to pasteurize or thermalize the
product. That will be the CCP.

The temperatures measurdd the sous vide recipe should be documented so the safety of the process
can be verifiedEnsure the final irdrnal temperature of the food before service to the customer is
measured and recorded:his must be done AT LEAST ONCE to validate the rié@pEhange occurs in
the sous vide process, for example, new equipment is used, the recipe chamg#s weigh
(thickness) of the food portion changes, the recipe should beatelated.

Fgure 4 shows the basic sous vide process: waiting for the water bath to reach the desired temperature

¢ described by Chefs as equilibrium cooking, and by food safety prafieésiand EHOs as the come-

time (CUT); the next step is to hold food at that temperature for a specific period ofktioreChefs the

J21f Aa (2 | OKASOS GSYRSNAIIFGAZ2Y gAGK2dzi O2 YLINB YA
foods are pateurized and have achieved the appropriate log reductiime result will be both safe and

delicious food.

To properly record the information for your sous vide process thereaanginimum oftwo items to
monitor, and for both items you need to record batie time and the temperature:

(1) settemperature for the immersion circulator and the amount twfne for the sous vide foods to
reach equilibrium at that settin¢CUT)

(2) Internaltemperature of the food and the amount dime the food is held at that temperature
to achieve sous vide pasteurization (must meet or exceed values in Table 3).

How important is recording and keeping foods cooked sous vide style at the proper tempedaturg
0KS -atkiBSIYRIS NI ( dzNB & Have 2130k ghdin afi TaBld-3. Even a very small deviation in
temperature can greatly affect the final amount of time required for full pasteurizatibfeats, br
example,cookedat 55.6°C will require 71 minutes of hdithe to achieve pasteurizatioMeats cooked
at55.0°Caless than 1 degre€elsius (<0 difference(or 1 degree °f will requirean extral8 minutes

for a total of 89 minutes to achieve pasteurization.
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BC Centre for Disease Control

An agency of the Provincial Health Sepviges Authority

Establishing the times and temperatures for the CCPs in yourerecgcritical for food safety. As even small fluctuations in temperature can
affect the outcome, we recommend precise and consistent temperature control during sous vide style cooking.

Figure4 ¢ The goals of Chefs and EHOs eoenpatible: producing delicious and safe food

This figure shows the different languages that Chefs and EHOs use to describe sous vide. The process is the samewillhprodsick:
delicious and safe food.
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Seafood cooking sous vide style

Pathogens likesalmonellaare present in seafoods SO S R
(WHEN NOT FULLY PAIRIZED)

as well as meats and poultry. Seafoods, howe

do not stand up well to higher temperatures. Che 1. FREEZING FOR PARABHSTRUCTIO

may use high heat either before or after cooki 2. CONSUMER DISCLOSURE

sous vide style to add grill marks or colour to the

foods. Only by mesuring the internal temperature of the fish with a needle type probe tip thermometer

can the Chef determine the final internal temperature of these foods. As with other types of foods, this

working group recommends to cook seafood sous vide to full paigion as outlined in Table 3. If

that does not occur, these foods are NOT considered thermalized or fully cooked, i.e., bacteria may still

be present in the foods. The food safety standard applied is consistent with current knowledge about

seafood safe @oking temperatures, even though it is widely recognized that fish muscle tissue is

delicate! Seafood cooking that does not meet @5-log, reduction of bacteria will require two

additional controls:

1. Freezing of fish for parasite reduction. The Chef can either ensuffistheeceived have already met
this requirement by asking the supplier to verify freezing control, or, freeze the fish on premises.
The standards for freezing for parasite control are to either hold the fidh at:

a. -35°C{31°F) for 15 houtsor

b. -20°C{4°F) for 7 days, or

c. frozen at-35°C {31°F) until solid and stored at20°C {4°F) or below. (Note that these
conditions may not be suitable for freezing particularly large fish (e.g. thicker than six inches).

2. Consumer disclosure is alsmcommended. This may take any of the following forms:

a. Menu warnings
b. Signs posted
c. Verbal disclosure by staff when these foods ordered

The rationale for the first requément follows the food safety
standard for the service of sushi and sashimi product. Note tha
there is an exemption for freezing for certain species of tuna an( 1
TINVSR FAAKE & 2dzdif AYSR Ay I
of Certain Species of Turemd Farmed Fish from the Parasite
Destruction Processes (Freezing) Prior To Service In a Raw
[ AGKGE & / Z@ne Sols viderdbipe réported for salmon .

- N was to cook sous vide goys vide style salmon

style at 53°C for 20 photo courtesy of Chef T. MacDonald, VC
The fragile nature of fish tissue minutes. When this

results in adelicate balance betweel | recipe was replicated in the laboratory, it was found that there
proper cooking (to inactivate the | was a less than a 2 log reduction in the bacteria naturally
pathogen of concern) and present on salmoR’ Raw salmon tested in this experiment
overcooking for optimal eating naturally had over four million (4,677,351) bacteria present.
quality of fishery products. Howeve | after cooking sous vide style, the bacterial numbers were
food safety should take precedence reqyced to over 2 million (2,187,761) bacteria pres@hif any
over eating quality whenever possit | - ¢ thase hacteria were pathogenic, consumers (especially those
q NACMCF, 2008
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at risk) may become ill from eating this fish. When a customer ig@s sushi restaurant, they are aware

that this fish is raw, and knowingly choose to eat this food. However, sous vide style cooked seafoods may
look fully cooked to the consumer. That is the rationale for the second recommendation, that disclosure by
the Chef to their customers allows the customer to make an informed choice. This is especially important
for at risk individuals, such as pregnant women, who would like to take extra precautions to keep
themselves and their babies safe. More about consudigzlosure is found in section 6 of this guideline.

Risk of histamine in turand mackeral Sous vide temperatures of less than 45°C are NOT recommended,
as bacteria capable of converting tuna muscle histidine to histamine are capable of growththgséo
temperatures. Further best practice is to limit the time tuna is spent out of temperature control, as cold
tolerant bacteria can grow down to 0°C. To limit the risk of histamine formation, when thawing,
marinating or preparing raw tuna prior to ckiag or service, keep tuna refrigeraté&t.

Shell eggs and cooking sous vide style

Although raw shell eggs do carry a rislSafmonellacontamination, shell eggs can be safely prepared in
the sous vide style, as long as proper conditions antbling are met.An examplaecipe forsous vide
pasteuried shell eg@ is to thermalize the eggs t@n internal temperature o0f62° to 63°C The
equilibrium cooking time is a minimum of 30 minutes, and holding times a minimum of 15 minutes.
Chef must establish their owtimes and temperatures through in house testing. Chefs are advised to
follow these guidelines when preparing sous vide shell eggs:

1. Raw shell eggs must be fully immeed in the immersion circulatmo that all parts of the egg
are exposed to the water;

2. Eggs must be held in a perforated container tdaes not impede heat exchange and water
circulation around the eggs

3. The number of eggs prepared in the immersion circulator must not exceed the heating capacity
of the circulator, 8 demonstrated and documented through in house experimentation;

4. The food safety plan for preparation of eggs must specify both the equilibrium cooking-(come
up-time) and holding at temperature cooking time to achiev& &g reduction ofSalmonella
(thiswill be the same pasteurization time as for poultry in Table 3 of this guideline);

5. Eggs cooked sous vide style should be either serveehdidtat or above temperatures &5°C
or cooled and refrigerated;

6. Eggs should be rapidly cooled in a 50:50-we¢er bath, and once cooled, held under
refrigerated conditions before use;

7. Eggs should be treated as a PHF, and generally handled as any other sous vide style prepared
food is handled, consistent with these guidelines.
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3.  Equipment andsupplies

Commonequipment for sous vide processes

Convection steam ovenAlso known agombi steamer ovens, convection steam ovens use circulating
heat (convection) and steam to prepare foods. Cooking times and loss of product moisture and
shrinkage are also reducetlo create the water vapour these machines either use a steam generator or
inject measured amounts of water at periodic intervals to the heating elements, resulting in more
controlled temperature and humidity, resulting igentler cooking methods. Pygackaged sous vide
foods can be placed into the oven directly, or, foods may be
pasteurized first, then packaged after the process.

Sous vide machines. Water immersion circulator, heating coil,
controller.

Sous vide machines are made up of three basic elements
(1) a heating cail,

(2) a water circulator (pump)and

(3)acontroller or device to operate the machiID controller).

While sous vide pasteization could be achieved in a warming tray
(bain marie), this is not recommended, as without a circulator,
keeping a constant temperature withoutold and warm spots
would be difficult Sous vide machines may be purchased as a single
unit, higher end models in_clude §tainless steel reservoirs and "dlsolyscience Immersion Circulatol

or the circulator and heating coil may be purchased separately.

Polycarbonate reservoirs (with or without lids) are iaexpensive Nhtps://www.cuisinetechnology.com/

alternative and considered dishwasher safe. Water circulators onSgusvidethermatcirculator.php

standard sous vide machine can ket for low or high circulation,

Polyscience machines range fronBM (litres per minute) t&5 LPMThe temperature settings are set
indepencently, and many machines allow pset temperature settings to be programme&ome

machine controllers allow external probe thermometers to be wired in, so that tteerial temperature

of foods can be measured (for example, with the Polyscience devideK& LJ2 RSNX A O¢é¢ (1 KSNY
probe can be purchased with the unit).

We do not recommend performing sous vide pasteurization in a device without water circulation. Water
temperatures in devices without adequate circulation will have cold and warm spdkse slower to
equilibrate, and once chilled foods are added slower come up times to the set temperature will also
occur.

We do recommend setting the immersion circulator to temperatuteto 2°C above the desired final
internal temperature of the foodAs wth the example shown earlier (the chicken breast), the food takes
some time to come up to the correct temperatur&his advice is recommended by Chsixh as
Myrhvold (2012who explains that immersion circulators are only accurate to within +32%C.Setting

the immersion circulator temperature a few degrees higleerthe best way to achieve equilibrium
cooking, when food temperature and water temperature are equald to ensure the food is fully
cooked®
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Thermometers Probetip thermometers sensitive |
to +0.1°C and NIST certifiedtraceable) are ]
recommended.Probes with a thin needle (1mm) '
are best for a variety of foods thicknesses.
Thermometer guns that use infrared sensing beam
are not recommended, as they cannot be used tc
measure the internal temperature of foodSous |
vide @Il foam tape shuld be applied to vacuum
packaged foods before inserting the probe tip of N
the thermometer into the food to protect against = . |
leakage of fluids into or out of the sealed Bag :

from left cell foam tape, thermometer an

needle tip probe
Photo courtesy of Chef T. MacDonald, VCC

Sous videPackagingnd Vacuum Pouches

There are many different types of plastic materjaist all are suitable for use in sous vidous vide
bags should bef high barrier film that iSmpermeable to oxygen and thick enough to be resistant to
punctures from bones and sharp food edges. Thi&kness of bags recommended tdoe at least

2 mil or higherto be oxygenimpermeable Oxygen transmissibility through plastic will vary with the type
of plastic usedHigh and low density polyethylene apdlypropylene bags are acceptable for sous vide.
Vinyl chloride polymers are not.

We recommend using vacuum pouches speaify designedfor sous vide use that are properly vacuum
sealedWe do not reommend the use of plastic bags tied with strifgpor vacuum and leakage of fluid
into the bag (or out) may resulVe do not recommend usingp-loc®or similar resealablbags for sous
vide. Sandwich bags are onlyniil thick, and not designed nor testddr sous vide use&Ziploc®freezer
bags are 2.amil in thickness, and storage bags are 2.0 im thickness.When we contacted the
company, SC Johnson, we received the following
f information (see quotationj’

6Our Ziploc® bag products are made fron
polyethylene. The bags are suitable for fo
contact use for microwave defrosting and
reheating, room temperature, refrigeratior DO NOT USE SANDWHIR_OC BAGSOR
and freezing unless otherwise noted. Furtf SOUS VIDE
more, Ziploc® Brand Plastic bags are mac
accordance with Good Manufacturing
Practices (21 CFR Part 110). Please know
these bags should be used only according
label directiong; they have not been
designedor tested for boiling or sous vide
cooking. At this time, we do not manufactu
a bag for this purposeé.

USE APPROVED SOUD&WACKAGING FC
SAFETY AND STRENGTH

\ [S. Miller, SC Johnson, 2014] _/

Guidelines for restaurant sous vide cooking safety in British Columbia 23



Vacuumpackager There are several types of vacuum packagérs

1. External sealerThe bag is placed on the outside of the sealer, air is withdrawn and sealing occurs
outsideof the sealer.

2. Chamber type vacuum packager, single or double chambées.bag

is placed inside the packager, and once the lid is closed air is remove
from both the chamber and
from the inside of the bagrhe
same pressurenow exists in
the chamber as inside the bag. External vacuum sealer
The bag may expand slightly as
air in the chamber is removed
faster than from inside the bad@he bag is sealed, and air is
allowed into the chamber, thiatmosphericpressureforces
the plastt bag to collapse snugly around the foddhere are
3 settings required (1) amount of vacuum; (2) post
evacuation required (for porous foods); (3) amount of sealing
Chamber vacuum sealer time.® These macines are the most common types used for
sous vide foods, as they are able to handle liquids.

http://www.foodsaver.ca

https://www.polyscienceculinary.com/chamber
vacuumsealer.php

3. Automatic belt vacuum and thermoforming (rollstock) vacuum packaging machines are meant for
high-speed packaging, larger items and not generally used for remtgpus vide practices.

How much vacuum is appropriate for the fool2lepends in part on the texture and type of food being
packagedMaximum heat transfer from water to the packaged food will occur with the highest vacuum
setting, and this is approptia for hard vegetableddowever, softer foods such as fish will be crushed
under high vacuum, and the texture lotorous foods, such as fruits, also need less vacuum, unless the
intent is to compress the fooliCaution shald be exercised when vacuum packaging foods with bones
that might pierce the bagGenerally chamber type vacuum packagers have vacuum settings of low,
medium or high. Sensory qualities may dictate what setting is chosen, in a study of beef gluteus higher
vacuum was associated withcreased perception of juiciness, tendernemsd beef flavor intensity*

When handling sous vide pouches filled with liquids, depending on the type of vacuum packager you
use, it maybe difficult to achieve a seal without the fluid leaking ocBme manufacturers may use an
inclined shelf or dropdown zoria their vacuum equipment that works well for liquidE & 2 dz R2 y Qi
a suitable vacuum sealer for liquids,ist acceptable and likely safer to use the water displacement
method before sealing the packaée

Glass Jar<Glass is an excellent heat conductor andeptable container for sous vide cooking for

sauces and other foods that would not require a vacuum seal (e.g. pate). Avoid glass when air pockets
would be present in absence of vacuum (e.g. pieces of carrot or green beans). The jars should be tightly
seded so no water from the immersion circulator enters the jar. Glass is also a greener choice, reducing
plastic waste.
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Cleaning and sanitation

The sanitation plan for your equipment should be part of your overall sanitation plan for the premise.
Therequirement for a sanitation plan can be found in the BC Food Premises Regti#tigeneral, the
saritation plan should describe four key elements:

1. Whatis cleaned
2. When to clean

3. Howto clean

4. Howoftento clean

What needs to be cleaned within your facility can be categorized into five areas, (1) food contact
surfaces, (2) equipment, (3) attached equipmef) structural, and (5) room# sous videequipment

exampleT 2 NJ & ¢ K I (i wduld bethé iSmefstR éirculatarThis equipmenshould be cleaned

and sanitized as well as have a routine maintenafc&. S y SEG [dzSadA2y aokSy G2
equipment should be cleaned before the shift, at the closing of the shift, or at some other time period.

Before answering this question, consider the best times that will minimize chances of cross
contamination with readyto-eat foods, will reduce microél loads, and will fit the schedule of the
premise.The third question will be specific to this equipment.

M

How to Clean the Immersion Circulatdihe basic process for cleaning and sanitizing any piece of
equipment or premise structure is outlined ihe diagram In the case of the immersion circulatdg,
prepare it for cleaningthe unit would need tobe unplugged, the circulator and controller removed
from the reservoir tank, anthe water emptiedand discardedA mild detergentcleanercould be usd

to remove dirt and soifrom the metal reservoir tank, and from the coils and structure of the controller.
All parts are rinsed with water before a sanitizing solution is u$hd.choice of sanitizing agent chosen
depends on the materiafor stainlessteel reservoirs, quats or very hot water (77°C) would work well.

¢CKS flFad ljdSadAz2ys aK2g 2F0Sy (2 OfiiSheyadsg€ofthaé | &1 A
immersion circulator, some Chefs may decide to empty the water chamber and clearewadigr sous

vide pasteurization is complete@r, the how often might be twice per day, timeda & @Kb$ gftéer

breakfast and lunch service, and again after dinner serW¢pat if a sous vide pouch leaks some

contents into the water? Common sense wibuidicate you would clean and sanitize whigais occurs

and the written procedure should include thédésa How often to clean may be dictated by how much

use the equipment getdf there is not much use, it may make more sensehangg the water in the

immersion circulatodaily, but only clean and sanitize once per week.

A written sanitation plan should contain the elements above, written as an easy to understand
procedure for the staff to follow.
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4. Sous vide processrpcedures

Initial preparation andvacuum packaging afous videfoods

Chefs may choose to place grill marks on food, may add a marinade or hot blanch foods before vacuum
packaging (also known as sous vide pouchidgying preparation, an important control point would be

to limit the time raw animal proteins (meat, poultand seafood) are not heltNBS ¥ NA 3 Sinilefi SR 2 NJ
temperature controf. We recommend once these foods are removed from refrigeratioeitber re-

chill or proceed with sous vide style cooking within 2 hogtsy’ 91 h ¢2dzf R RSaONAXO6S (K
LINPGSAya aKz2dzZ R y24G 0SS KStR 2dzi 2F NBpgadked®NI GA2Y
sous vide but before they aneacuumpackaged (saivide) orcooked, there are several control points

to follow: chill foods before sous vide to ensure good vacuum sealing; label pouched foods; and store all

raw sous vide foods for a maximum of two dalys/ou are not proceeding to a sous vide cook pesce
immediately a critical control point (CCRd be aware of is to chikous vide foods to below 3Gy

plagngon ice in the refrigerator (to control for th€. botulinumhazard).

Follow these guidelines for optimahd safevacuum packaging of sous gitbods

1 Foods must be chilled before vacuum packagiris is a quality and not a safety issue. Air
pressure decreases the boiling point of liquids, foods not chilled before vacuum packaging may
overcook or cook unevenly.

1 Vacuum package foods a simgle layerand avoid overlapping foods within the poudrhis will
allow for the most rapid and efficient heat transfer during water immersiBemember, thicker
foods will requirealonger equilibriumcooking time, or come up time.

1 Vacuum package single sergs.If bulk packs are vacuum packaged, all servings must be used at
the same time.Opening a sealed vacuum package will reduce ghekagessheltlife. Once
opened, do not reseal.

1 The highest vacuum will allow the most
optimal heat transferHowever,high vacuum
can damage tender foodsHigher vacuums SOUS VIDE FOODS SHDBE CHILLED
have also been known to affect taste, such BEFORE VACUUM PAGQKSGAND WITH
juiciness, tenderness, and flavour intensity SSR=NCIVIEIZRVAOICINIVELIN:=:: =1V O O] 2o
well as texture*™*, Balance vacuum pressuré
with these factors. Bablwin recommends
90-95% vacuum in a chamber vacuum; pressure ¢b@@Onbar/ 0.4-0.7 psivacuum sealing
pressure*

Avoid foods with sharp edges thattay puncture sous vide pouches

Vacuum sealers used for raw sous vide foods should naildi®used for cooked RTiBods
unless there is a cleaning and sanitation step in betwteesvoid crossontamination.

1 An dternate methodof vacuum sealings the water displacerant method for sealing foodghis
is useful for liquids.
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Water immersion procedures

To ensure efficient and reliably reproducible sous vide pasteurization, and optimize heat transfer from
the water to the food

1 Sous vide pouches must be fully inensed in the

immersion circulator DO NOT ADED CHILLED SOUSVID

POUCHED FOODS TO BRAION

0 dAaS F LXF4S 2N aoktg CIRCULATORS ALRERBISE
below water surface WITH OTHER FOODS

1 Sous vide pouches should not floatexcess air in the
packaging will reduce heat transfer

9 Once the sous vide pouches are added to the immersion circulator, DO NOT ADD ANBMIIRE
VIDE POUCHHESring the pasteurization time cyclé&dding cold sous vide pouches reduces the
temperature of the water circulato? Foods alreadyin the circulatomwill take a longer time to come
up to the correct temperaturgand to achieve equilibrium cooking.

1 Water temperature will also be reduced if other foods, such as eggs are pasteurized in the same
immersion circulator; or, if cold water is added to the glador during the pasteurization cycle.

1 Do not add too many sous vide pouches at one tiPeuches should not be touching each other.
Sufficient space between the pouches will allow fwoper water circulation andefficient heat
exchange from the water tthe food.

What happens to the temperature in an immersion circulator if you add cold sous vide pouthgst
would expect, the temperature goes down, but it can take a surprisingly long time for the temperature
to recover(equilibrate) or comebackup to the original temperaturdd O2 YS dzLJ (A YSE¢ 2 NJ /

‘Water bath temperature profile during sous-vide cooking
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Figure5 ¢ Water temperature depression after cold sous vide pouches added to immersion circulator

In the figure shown above, redime temperatures of immersion circulator water temperatures were
taken inarestaurant during a sous vide proceBswater bath #1addition of chilledsous vide pouched
foodsat 40 min resulted in a 3.7°C temperature depresslbtook 25 mirutes before the temperature

fully recoverd to the original temperature of 54.4°@dte: the set pointof this immersion circulator

was 55°C¥® When this was duplicated in the laboratory, and six chilled sous vide pouches were added
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to the a ciculating water bath, temperature depressions of 6 to 8°C occurred, requiring approximately
20 to 25 minutes CUT to full recoveéfyFor these reasons we recommend tié® CHILLED PRODUCT is
added to an immersion circulator if there are already foodseugoing a sous videookprocess This is
more important for foods cooked for less than 6 hours, than for foods cooked for longer periods.

Taking the temperature of foods

Use aneedle typeprobe tip digital thermometerApply a
piece of cell foam tape to the sous vide pouch where B =INNe= = =0l p e 2o =zl el =1 =
probe thermometer will be insertedlhis will prevent the THROUGH CELL FOAREASOUS VIDE
vacuum from being lost in the pouchnd prevent any E=le]8[eis =i\ = \{U)=I=0 =00 =\ 2400
leakage when the probe thermometer is inserted a AT THE THICKEST HAOIN
removed. Stick the thermometer into the interior of the
food at its thickest point.

Needle probe thermometer inserted through cell foam tape & sous vide pouch into the thic
part of the salmon. Salmon is now ready to be placed into immersion circulator.
Photcs courtesy of Chef T. MacDonald, VCC

Finishing ofsous videcooked and sous vide pasteurizédods

From a food quality perspective, finishing sous vide processed foods desmather dimension of flavor
and colour. 8aringand browningbetween 140 to 165°C (Maillard reaction) cause reactions between
sugars and amino acids (proteins) in foodivelopdesirable flavors and odaf$ Grilling, use of a blow
torch, or deep fring are all techniques used to achiedMaillard reactionsFrom a food safety perspective,

if the sous videcook process fully pasteurizedr thermalizedthe food, then finishing would not be
considered a critical control pointHowever, if pasteurization was not achieviedthe water bath and
finishing is intended to achieve pasteurizatidhen this step is critical control point Both time and
temperature for a reproducible finishing step must be establisiédsecriteriamay be difficulto control

with each batch of foodwe recommendd fully pasteurize foods during the sous vamkingstep.

Guidelines for restaurant sous vide cooking safety in British Columbia 28



js€ase Control

pefal Health Services Authority

Cooling, storing, reheating adous videfoods

Coolingand storageafter sous vide and before cooking sous vide sfdepreviously mentioned, raw
animal proteins (meat, poultry and seafoods) should not be held outside of temperature control for
longer than two hoursOnce sous vide (vacuwpackaging) has occurred, Chefs recommend to keep
these foods chilled on ice in the refrigerat&®aw foods should not be held for longer thavo (2) days

once they are sous vide.

Why is this standar{two days) so much shortéhan chill
holding of beefand lambcuts that are heldn vacuum [ERAGAISICIEERIBIZNSOIE0; ;0101 PER NS
packagingbetweentwo and five months?These cuts are BE COOKED WITHINAYS
transported and held at very low temperatures i
controlled cold storage During transportation,
temperatures arebetween- 0.5 to-1.5°G and in cold storage between PGto 3°C>>%* Further, low
acid orhigh pH meatcuts (above pH 6.0) are excludedfrom prolonged vacuurspackage storageto
avoid aerobic bacterial spoilagissues. Finally,all processesre conducted in a HACGHRidited facility
including strict hygienic conditions of cattfeior to slaughter>*® In a restaurant, whole cuts are first
removed from the vacuum package, sliced into consumer size portions, then repackaged this
process, the meats are exposed to oxygatpwing spoilage organisms pregeto multiply and
spreading spoilage organismsnwre surfaces otthe sliced meatandthe meat itself iSurther exposed
to other potential crossontamination issues at the sit®estaurantsmay not be able tanaintain very
low temperaturesof large pimal cuts when they arrive (tbelow 1.5°C) and finally the pH of the foods
are not known.Shelflife of beef products vary on the type of vacuyrackaging used during storage
transpottation and retail, with optimal packaging and storage of beef betwé@mno 90 days’

Coolingand storageafter cooking sous vide stylé a food is not served immediately after the sous vide
pasteurization step, it must be cooldéthmediately. Chefs such aKeller (2008) recommend to cool
foods to below 1°C (34°RAnd Chefs in this working group agree chill temperauwie3°C andcooler
can be achieved by holding foods on ice in the refrigeraffine best method to rapidly cool packaged
sous vide foods is in an ice baikingat least 50% ice and wateAdd more ice once it begins melting
from the heat of the bag$ Cold storage to 3°@nd below is important to control for bacteria that
survive the lowtemperature longtime sous vide

pasteurization process The food safety standard IF NEEDED. USE IGID RLACE SOUS VIO

maximum acceptable temperature for storingll POUCHES AT THE BAERTHE
vacuumpackaged sous vide foodgaw, cooked or REFRIGERATORMANTAIN
pasteurized)s 3.3°C* There are two reasons for this TEMPERATURES BELCOV 3

temperature (1) the temperature during sous vide
cooking or pasteurizatioris insufficient to destroy
spores duringhese processteps; and (2) it is unlikely or unknown if any additional hurdles (low pH or
high acid) exist in the sous vide packaged food that would allow for higheigeedtion

temperatures®'®3®

How can youachieve refrigeration temperatures at or below 3fGa refrigerato® If refrigerated storage
at the establishment cannot reliably achieve cold storage temperatavesecommend that additional
steps be taken to reduce the temperature in the refrigeratdne way is tckeep sous vide pouched
foods near the back of the refrigerator, where it is colder, arekre foods are not exposed to warm air
as often when the dooof the refrigerator is openedAnother way ido layer thesous videpouches in
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ice in a sealed containeideally, a refrigerator capable of keeping sous vide pouched foods at or below
temperatures of 3°C can be purchased.

In one report, sous vide foods such as chicken, foie gras, pork loin and veal prepared in a restaurant
premise did not exhibit any bacterial growth for over two we&ki this report the foods were sous

vide pasteurizedin a steamer oven)vacuum packaged to 98% pressure, cooled rapidly between 30
minutes to 2 hours to below 3°C and held in cold storage below BtCL5 days, all aerobic colony
counts V\gtgre below 100, and even after 30 days in most foods counts eitber below 1000or 10,000
bacteria

Chefs recommend tose chilled and cooked sous vide style food within three (3) daie. fdod safety
standard ve recommend followings the FDA guidance fatorageof sous vide pasteurized and cooled
foods. At refrigerated temperatures, the maximum acceptable storage timeséven {) days. These
foods must be labeled with the datnd time prepared, descriptiomf the foodand discard date.

Chicken Legs Chicken Breasts

In the photo at left, th
Packaged: August 23.“, 2014 Packaged: August 21%, 2014 cr;nckeer? © Olez © IabZI
Cooked: August 23", 2014 Cooked: August 27", 2014 indicates an
Use by: August 27t ’ 2014 Use by: September Sth, 2014 acceptable practice

within 2 days of

packaging the raw

chickenleg was cooked.
The useby date is within

7 days of sous vide
cooking. For best

practice, use sous vide
cooked foods within 3
days.

On the right hand side of
this photo, the chicken
breast label indicatean
unacceptable practice:
the breast was packaged
raw, then held for 7 days
before sous vide
cooking. The useby
date is also too long (>7
days).

Left: Acceptablehandling ofchicken  Right:Unacceptablehandling of
legindicated onlabel chicken breasindicated onlabel

Photacs courtesy of Chef T. MacDonald, VCC
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Verification procedures

A written record of verification procedures should be kept to demonstrate dbmplete sous vide
processA certified, traceable thermometer should be used when performing verification chbajisal
probe tip thermometers sensitive to an accuracy 6f12C are recommended.

Verifying a sous vide recip8ous vide recipemust be verified byfirst checkingand recordingthe
internal temperature of the food with aeedle typeprobe tip thermometer Secondlythe amount of
time the food washeld at that tempeature to achievepasteurization must be recordedsthe target
(sous vide) temperature being reached during pasteurization or during the finishing sté&fz®
thermalization achievedPow long was the food held at this temperatur€fis verification shoulthe
documented and dated. See example below.

Verification Times Regulatory requirement

Slpminltele 30— 40.0% Equilibrium / CUT 45 min <4 hours
Packaged: August 21%, 2014 3.0 = b0.0 “45mw

Cooked: August 23,2014  ©0° WOLO 3Smy Hold for Pasteurization 35 min minimum16.9 min

Use by: August 27", 2014 60°~ 21° 22Mw _ _
219-3° 52mw Cooling to 21°C 22 min

2:35eM Cooling to 3°C 52 min

Verificationof chicken breastooked sous vide style 1 Keep the verification record dite

Photo courtesy of Chef T. MacDonald, VCC 1 Repeat every 6 months, or when the recipe
changes

This will not be a simple procedure, several temperatures will need to be tékengh-out the SVP.
However, mce a sous vide recipe is established and verified, it is megsarnor expectedo check the
internal temperature okvery unit of foodor every batch, as long as the food is betogked sous vide
style to either fullpasteuriation, or to full thermalization during the finishing stepnd handled in the
same manner as during the verification trigferiodically,and when the recipe change<Chefs should
check that the recipe is still performing correctly to their sfieations

Verifying the temperature of water circulator equipmelitthere is an internal calibration function on

the equipment follow the instructionfrom the manual To externally verify the temperature,na
acceptablemethod would be to put a probeip thermometer or smart button data logger into the
equipment and to let the temperature setting stabiliz€he thermometer and logger should be
suspended, not touching or sitting on the bottom of the circula@ompare the value found on the
probe tip thermometer or data logger to that of the water circulat@hould the water circulator read
above or below the value of the thermometer, record this value on a sticker or piece of tape and apply it
to the water circulator.C2 NJ SE | YLI S ¢t ROTNE Y &l |OEBdddbeed demperature
setting is for 65°C, this device must be set@&fi@to reach that temperature.
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Verifying thethermometer To provide assurance that
the thermometer you use is within specifications, 3
annual verification of the thermometer should b¢
performed. Many laboratory instrument companieg
are available to provide this servicEhermometers
should be retuned with a certificate of calibration,
and may have an adjustment applied to thekKeep
the certificate of
calibration  with  your
records.

VERIFY TEMPERATURE®UR SOUS VIC
RECIPE USING A PROBE HERMOMETE!
& CALIBRATE YOUR THERETER
ANNUALLY

To perform thermometer
verifications in addition to
the annual check, we

recommend you check
your thermometerin an

iceewater bath and with
boiling water Consult this
site for more information.
http://www.nist.gov/pml/

mercury_validation.cfm Photo courtesy 08. Shyng, BCCDC

Verifying the ooling procedure To verify a cooling proceduteeep track of the time and temperature
duringthe cooling procesg:orexample,Chefsrecommendcooling foods to below 3°C within 2 hours of
removal of the water circulatorYou prepare a large idmath and ad 10 bags of sous vide prepared
chicken breastsAfter 30 minutes, you add more ice and measure the internal temperature of one of the
chicken breastdt measure 8°C, so you leave all the bags in the ice bath for another 30 minitis.

one hour, youre-measure the temperature andt reads £C.The chicken is ready to place into the
refrigerator.

Stock rotation (first in first out rulepous vide pasteurized foods nibt served immediately, should be
cooledthen labeled properlyAcceptable labelingncludes product name, date, time and discard dhte
Chefsrecommendfoods to be used within3 daysof pasteurizationif stored refrigerated’, the food
safety standardnaximum allowable time for fully sous vide pasteurized foods to be used is 7days
After this timethese foodsshould be discardedf pasteurized sous vide pouched foods are stored
frozen, they may be stored until ud®

.Sa40 LN OGAOSa FT2N) az2dza GARS LINRPOSaasSaszx Ay GKS 7
Appendix 1.
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5. Food safety plan expectations

A food safety plan will help everyone understand ha
the food is prepared, what ingredients go into th
food, definethe CCPs andritical limits, describe what
should happen to the food if CCPs and critigalts
are not achieved, describe what should happen
leftovers, and be understandable and useable
food safety plan should be written by the Chigavihg a food safety plan is a requirement under €
Food Premises RegulatittiThe general expectatiorfer a food safety plan (FSP) are shown in the table
below.

A FOOD SAFETY PLAAN REQUIREMENT
UNDER THEC FOOD PREMISES
REGULATIQNDENTIFY THE CCPB AN
CRITICAL LIMITS

Table5 ¢ Basic components of a food safety plan

il
Description
comporent

Food product Identify each food product being prepared
Ingredients Provide a list oingredients for each food product
For each product, provide a stepwise description of the process used to prepare the pr

locE=s ¢ flow chart or table form is recommended
For each process, identify which steps are Critical Control Pointsd@@sasous vide
CCPs processmay be one or more of the followingnternalfood temperatureand hold time

measuredor sous vide pasteurization, cooling after SMbtd storagehot holding and
finishing step before service.
For each CCHye critical limits for that step should be clearly identified. For each critical
limit, the following should be identified:

Critical Limits ¥ how it will be monitored(e.g. temperatureand timemeasurements recorded on log sheets
1 how oftenit will be monitored (e.g. daily, every time product is prepared)
9 what corrective actions are required if the critical limit is not met

Where can a Chef start with a food safety pla®he way is to look first at the recip®ne example is

taken from a recipe provided iModernist Cuisine at homby Myhrvold (2012¥ In the sous vide

chicken recipe, the chicken breast is cookeda core temperature of 60°A.o do this the vacuum

packaged chicken breast is immersed in the circulator for 40 minutes to come up to the correct
temperature (CUT=40min) or to establish equilibrium cookirtgen the chicken breast is held at 60°C

for anadditional 20 minutes to fully pasteuriza.&2 K NIJ2 f R O kakif SAY LOSKNA & daNeseet R0O2 2 1 A
consult Table 3, that lists the time and temperature values forlag# reduction of pathogens in

poultry, we find that at 60°C the food item must stay this temperature for .9 minutes. The

Myhrvold recipe provides an excellent safety margin by requiring 20 minutes.

When the chicken is removed from the immersion
circulator, the chicken may be cooled in-iwater bath,
Iy R NBOALIS adG2NI 38 y 2 i$ £ $01S VBE SCODSASES/NN IVITIS T - S
N\B_'FNJ\ HéN\]' l] g[:'zs [0 ¢ Ké éK?\ é |NC|_U[?ET|ME/‘-‘\ND1:E'BR/-\TURE'DATA 68 g N
backup in the water bath for 10 to 15 minuteshen [NRERAN AL EESER BRI EES il

seared in a hot, oiled pafthis recipe actually containg OTHER CCPS SUCRGGHING

most of the detail needed to articulate a good food
safety plan with a description of the process steps, CCPs, critical limits and monitoring outlined in Table
6 on the following page
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Table6 ¢ Critical control pointsand critical limitsfor a Myhrvold (2012) sous vide chicken recipe

checkwater temp is at Equilibrium (CUT) of 40

Sous vide not a CCP correct temp before min should be
equilibrium 40 min equilibrium starting reproducible,
cooking (CUT) cooking (CUT) 1 verify with thermometer documented, and verified
9 use timer on a regular basis.
Sous videhold-at- 1 check water temp Chefs recipe and plan
temperature Internal temp of 60°C  § use timer exceeds food safety
cooking for 20 min 9 verify recipe with standard requiring a
(pasteurizatior) thermometer minimum of 16.9 min
Cool to below 3 q verify cooling with Chefs recipe and plan
Chiling within 30 min exceeds food safety
thermometer . o
& . standard of cooling within
Storage Store refrigerated for 3 ) W.”te date on packagg 6 hrs and storage for
days 1 discard after date expires maximum of 7 days
Warming ot a CCP I Warm for 10 tol5 min in
bath
Finishing for consumer
s preference; food safety
Finishing not a CCP

pasteurization achieved it
hold-at-temperature step

An example of a good food safety plan for pork loin chops is shown

in AppendixX (food flow chart) and Appendix @vritten food safety

plan). Charting out the flow of food in your food safety plan is
always an excellent idealhe visual representation of what is
happening to the foods extremely helpful, both for you, as the

Chef to explain to your staff to understand what is expected, an I
for your EHO, who is assessing the overall food safetyoutlined

earlier in Figure 3, sous vide may be performed in many wéys.

you choose to employ this technique should be charted out, and

least one process stepust include a CCP and critical limd

ensure the safety of the food being served at your establishment. Properly pasteurized sous vide
gorkc slight pink olour does not

imply this product is unsafe.
Measuring time andemperature
is the onIX rrg ?bl to assur
a Lorretr'séuéide process.

To illustrate the allowable practices for sous vide the next fiv
figures depict correct and incorrect sous vide food flow chded
colour boxes on the food flow charts indicate t8EPIn Figures, a
Of I & & A~dDillFacSNZZRS|E T2 NJ & 2 dile sedd Rde
process step pasteurizes the food; a food safety plan for food
prepared in this food flow must state the internal foodPhoto courtesy Chef T. MacDonald
temperature and time to hold the food at that tempeure. A

record of the verification data to support this should also include the time for equilibrium (CUT) for the
food and equipment (i.e., the water temperature setting and time for food in the immersion circulator).

Guidelines for restaurant sous vide cooking safety in British Columbia 34



ipefal Health Services Authority

The total time should also be giva that temperature settingln Figure?, it is the finish step (not the
sous vide step) that provides for pathogeaduction.

Some dditional explanation is required for Figugeg an interrupted sous vide process for foods that
did not reach temperatures >554lring the sous vide

step. If complete pasteurization cannot be achieve
during the sous vide process, and the sous v WHEN SOUS VIDE TERIREURES ARE

pouched food is chilled, then either put back into BELOW 55°C, THE TIRERIOD TOACGHIEN

sous vide process or thermalized in another way (i. THERMALIZAT O
> e HOURS (FIQ)

searing in a pan), the entire time canntatke longer

than 4 hours. Foods remaining in the temperature

danger zone must not remain there for more thahaurs to limit pathogen growth.

Figure D describes warming of foods prior to service, foods warmed at temperatures below 55°C
cannot be held longer than 2 hours, and must be discarffledds warmed for service at temperatures
above 55°C can be held at above this temperature without a limit for timélthough the food safety
standard for hotholding in BC states foods must be #@tid at 60°, sous vide foods that have been fully
pasteurized andare held within the vacuum pouch are exempted from this regment. Foods held
above 54.4°C will control for growth @f. perfringen§.We do not recommend coolingous vide style
cookedfood leftovers, i.e., those foods already Rbeld for longer than two houtsAs explained in the
definition for rethermalkation, these foods could not be rewarmed again before seraicgous vide
temperatures. Tiey would need to be reheated to an internal temperature of 74°C before service
(option not shown irthe figure).

To assess a food safety plan, a marking critdré@sis shown in Appendik ¢ KA & OlF'y 0SS dza SR
and by Chefs interested in assessing their own food safety plaf@od safety plan should meet and
describe these outcomes.

6. Informed Customers

Sous vide foods not fully cooked may pose a risk to certain individuals. These individuals include
pregnant women, young children, the elderly or otherwisamune-compromised.Customers should

know when the foods they consume may pose a health risk to Hedwves, so that they may make an
informed choice.Although no illnesses from sous vide prepared foods have been documented, for
certain foods that are onlyminimally heated(for e.g., fish) customers should be aware they are
consuming what are essentialigw products Disclosure may take the form of:

1 Menu warnings
i Signs posted
1 Verbal disclosure by staff when these foods ordered
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Figure6 ¢ Sous vide process (sous vide pasteurization is the CCP) Figure7 ¢ Sous vide proces@inishing is the COP

This figure represents a sous vide procedgere SVP step is the This figure represents a continuous process (eserve), when the
CCP, in a coathill-serve food flowChill steps are always CCP. initial sous videheatingstep does not fully pasteurize the foobh
this process the finishing step is the CCP.

Vacuum seal food

Sous vide pasteurize (SVP)

Vacuum seal food

¢ If temperature control objectives are
not achieved during initial sous vide
cook step then the finishing step
must be the CCP.

:

chill Initial sous vide cooking
(not fully pasteurized)

¢ Foods that have been ¢
properly pasteurized during For example, chicken breasts and
SV may be chilled and sous vide cook for 23 minutes at
TENEEHE! Bl SERTEE ({77 @ - 66°C only achieve an internal temp of
without a finish step) Al 60°C for a time of less than 1 minute.
b Warming up for service can i This would NOT be considered

Warming up for service

o be done to any temperature i adequate to meet the temperature
Finish buti foods are not permitted control objective.

to be out of temperature

control (below 55°C) for more s L
than 2 hours. Serve Finishing (searing in a hot pan)
Y increases the internal temp to 74°C.
Serve The process is acceptable.

Guidelines for restaurant sous vide cooking safety in British Columbia 36



BC Centre for Disease Control

An agency of the Provincial Health Sep

Figure8 ¢ Incorrect sous vide process

This figure represents an incorrect souisle process(cookchill-
serve) There is no step that fully pasteurizes or cooks the fadu
food is raw. Without a cook step, the food is considered

temperature abused.

Vacuum seal food

:

Initial sous vide cooking
(not fully pasteurized)

:

Chill

:

Warming up for service

:

Foods that have NOT been
properly pasteurized during
SV are still considered raw.

These foods may not be
chilled, warmed up then
served.

Serve

Figure9 ¢ Interrupted sousvide process

This figure represents an interrupted process (cobKlserve),
when the initial sous vidaeatingstep does not fully pasteurize the
food. The cumulative time between the initial and final sous vide
pasteurizatioror finishing stegMUST N@ exceed 4 hrs.
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