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Processing Guidelines for Ready-to-Eat Meat Products

Ready-to-eat meat products include a wide range of items. Some examples include beef jerky, pepperoni,
salami and smoked deli meats. The food safety of these products is particularly important because they
are not usually cooked further by the consumer.

This document is intended for meat processors who manufacturer ready-to-eat meat products. Its
purpose is to provide an overview of the most common processes used in the manufacture of these
products in order to help processors meet current food safety standards. Some products are made using
only one of these processes, while other products may use several.

This is intended only as a general guide. Manufacturers need to verify that their processes are working
as intended and meeting food safety objectives. Additional sources of information that may be helpful
include reviewing reference documents, consulting experts, and the lab testing of products. This guide
does not provide information on canning meat products. Canning is a complex process involving many
variables that can be difficult to measure. Canned meat products require an assessment by a processing
authority.

Hazards and Risks

There are a number of known hazards associated with meat products. Food pathogens such as E. coli,
Salmonella, Listeria, Trichinella and C. botulinum can all lead to serious illnesses if not adequately
controlled. Chemical hazards also exist (e.g. excess additives such as curing agents).

Reducing the risk associated with manufactured food products can be done by identifying critical control
points and then applying critical limits:

Critical Control Point: A Critical Control Point (CCP) is a point in the preparation process 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. Some items will have more than one CCP.

Critical Limit: A Critical Limit is a standard or limit that must be met to control the food safety hazard at a
Critical Control Point. Critical Limits can be measured. Examples include:

o final cooking temperature (measure with a thermometer)

e time product held at final cooking temperature (measure with a timer)

o final pH of a fermented product (measure with a pH meter)

The following are some of the common steps used to manufacture ready-to-eat meat products. Not all of
these steps will apply to all products.
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Shelf Stability

Ready-to-eat meat may or may not be shelf stable. Shelf stable products do not support the growth of
harmful microorganisms at room temperature and do not require refrigeration. Shelf stability is not the
same as shelf life (the amount of time a product can be kept for before it should be consumed or
discarded). Shelf stability is most commonly achieved by increasing the acidity (decreasing the pH),
decreasing the water activity (A,,) or a combination of both. A shelf stable product has either:

e apH level of 4.6 or lower

o aWater Activity (A,) level of 0.85 or lower, or

e alternate methods - see the section on Fermented Products for alternative shelf-stability

requirements for fermented products

To confirm that a product is shelf stable, it should be analyzed to determine if it meets these criteria. This
requires specific equipment and knowledge of the proper testing procedures. In many cases it is more
cost effective to send the product to a commercial food testing laboratory rather than attempting to test in-
house. Products that are not shelf stable will usually need to be kept refrigerated or frozen.

Cured Products (Salt and Nitrite)

Curing is the process of adding table salt and sodium nitrite (NaNO,) (or in some cases, sodium nitrate) to
¢ enhance the colour of the product
e impart flavouring
e increase shelf life
e inhibit the growth of harmful microorganisms, including the bacteria responsible for botulism

When nitrite is added, there must be enough to be effective, but not so much that it becomes toxic.
Commercially obtained curing salt is a mixture of sodium nitrite and sodium chloride (table salt), often with
small amounts of other salts mixed in. The percentage of sodium nitrate is usually stated on the
packaging.

Critical Control Point Hazard Critical Limits

Maximum 200 ppm nitrite/nitrate (any
Growth of pathogens (if too little) | product)

Curing Maximum 120 ppm nitrite/nitrate (bacon)

Chemical contamination (if too
much) Minimum 100 ppm nitrite/nitrate
(fermented products)

Curing salt manufacturers provide directions that state how much curing salt should be added to a meat
mixture to ensure that the final nitrite concentration is within the limits specified above. Where a recipe is
used that specifies an amount different than the amount suggested by the manufacturer, the final nitrite
concentration must be determined by calculation. See Appendix 1 for further information.

For brines and dry rubs, manufacturer’s directions should be followed to ensure that the correct amount of
nitrite is added.
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Cooked/Hot Smoked Products

Cooking is the process of heating the product to a temperature, and keeping the product at this
temperature long enough that harmful microorganisms that may be present are killed. Different
combinations of time and temperature can be used to achieve this. The temperatures used for cold
smoking are not hot enough to kill these microorganisms. The cold smoking process simply imparts a
smoked flavour and may initiate the drying process.

Not all microorganisms are killed by the cooking process. Some bacteria (known as spore-forming
bacteria) are able to survive. This means that the product must be cooled quickly to prevent the growth of
these bacteria.

Critical Control Point Hazard Critical Limit

Cooking/Hot Smoking Survival of pathogens | See time/temperature chart (Appendix 2a)

60 °Cto 20 °Cin 2 hours; then20°Cto 4°Cin 4

Cooling Growth of pathogens hours. Total cooling time is 6 hours maximum.

Alternative cooling rates (Appendix 2b)

Fermented Products

Fermentation is the process of utilizing bacterial cultures to lower the pH of the product to a level that
prevents the growth of harmful microorganisms. This process also imparts some of the flavour that is
characteristic of these products. Because the fermentation process is conducted at non-refrigerated
temperatures, it is important that it is done in such a way that the growth of harmful microorganisms is
controlled. This is accomplished by controlling the time and the temperature conditions that the product is
subject to — until the pH reaches 5.3.

This combination of time and temperature is referred to as degree-hours, and there are different
acceptable limits depending on the temperature (or combination of temperatures) used during the
fermentation process. See Appendix 3 for examples of how to calculate degree-hours. Fermented meat
products must also contain a minimum 100 ppm of sodium nitrite, in addition to meeting the degree-hour
limits.

Critical Control Point Hazard Critical Limit

Degree-hour limit:
e Below 33 °C: 665
e Between 33 °C and 37 °C : 555
e Greater than 37 °C: 500

Fermentation Growth of pathogens

Sausage products containing beef that have been fermented and are considered ready-to-eat must have
a step in place to control for certain strains of E. coli (such as E. coli O157:H7). There are numerous
control steps that can be implemented. These steps are outlined in “The Interim guidelines for the control
of verotoxinogenic E. coli in ready-to-eat fermented sausages containing beef or a beef product as an
ingredient” (see References).
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The most common control measure is to cook the product for a suitable amount of time at a temperature
that will kill E. coli (see Appendix 4). Refer to the guideline for alternative options.

Critical Control Point Hazard Critical Limit

E. coli control (ground beef Survival of E. coli bacteria | Must meet Health Canada guideline
products that are fermented)

Fermented products are considered shelf stable when the following conditions apply:
e 100 ppm NaNO,, AND
o 2.5% salt, AND
e one of the following
o an A, of <0.90 and a pH of <5.3, OR
o apH 4.6 or less (regardless of A,), OR
o an A, of 0.85 or less (regardless of pH)

Drying

Drying is the process of removing moisture from the product in a controlled manner. This is particularly
important for products that rely on Water Activity (A,) to meet shelf-stability requirements.

Critical Control Point Hazard Critical Limit

If product is already fermented

Growth of e drying can be carried out at any temperature
Drying pathogens

If product is not already fermented

e temperature must not exceed 15 °C

Raw Ready-to-Eat (RTE)

Some ready to eat products have no step that will reduce or eliminate harmful microorganisms. These
products are referred to as Raw — Ready-to-Eat. Some examples include:

e Steak Tartare; and

e Metwurst.

The following measures must be implemented to reduce the food safety risks associated with raw ready-
to-eat products:

e use only high quality source material

e ensure source material is very fresh

e ensure product will be consumed as soon as possible after preparation, as this product has a

short shelf-life
e ensure rigorous temperature control is in place throughout preparation and storage; and
e maintain good sanitation throughout preparation steps and in storage.
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Trichinella Control

Trichinellosis is a disease caused by roundworms from the Trichinella species. Products that use meat

from the following species as an ingredient must have a form of Trichinella control in place:

Pork

Wild Boar

Bear

Other Carnivore

Critical Control Point Hazard Critical Limit
Option 1:
Obtain from certified “Trichinella-Free” processor
Option 2:
Survival of
Trichinella Control Trichinella Use control method
parasite e Heating: see Appendix 5
e Freezing at -25°C
o 10 days if 25 cm thick
o 20 days if 25-50 cm thick
e Other methods (requires approval)

References

BC Ministry of Health. Food Premises Regulation, as amended by BC Regulation 59/2013, Feb. 22,

2013. http://www.bclaws.ca/

CFIA Meat Hygiene Manual of Procedures. Accessed 14/01/2014

http://www.inspection.gc.ca

Health Canada. Interim guidelines for the control of verotoxinogenic escherichia coli including E.
Coli 0157:h7 in ready to eat fermented sausages containing beef or a beef product as an

ingredient. Guideline No. 12. Feb. 24, 2000. http://www.hc-sc.gc.ca

Additional Resources

BC Food Processors Association: www.bcfpa.ca/

Small Scale Food Processors Association: https://www.ssfpa.net/
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Appendix 1
Nitrite (NaNOy) Calculations

The standard for nitrite concentration is:
e Maximum 200 ppm nitrite/nitrate (any product)
e Maximum 120 ppm nitrite/nitrate (bacon)
e  Minimum 100 ppm nitrite/nitrate (fermented products)

You can confirm your product concentration by using the following calculation:

wt.NaN02 (kg)x 1,000,000 (‘]‘:—gg

m NaNO, =
pp 2 wt.Formulation (kg)

Weight of Formulation: determined by adding the weights of all ingredients together, including meat,
spices and curing salt
Weight of sodium nitrite: determined by multiplying the percentage of sodium nitrite by the weight of
curing salt added.
Note: mg/kg is the same as parts-per-million (ppm).

Example:
Weight of meat: 50 kg
Weight of spices: 350 g (0.350 kg)
Weight of curing salt: 150g (0.150 kQ)
Percentage of curing salt (from package): 6.4% (=0.064 for the calculation)

1. Determine the weight of formulation:

50 kg meat + 0.350 kg spices + 0.150 kg curing salt = 50.5 kg total weight of formulation

2. Determine the weight of sodium nitrite:
0.150 kg curing salt x 0.064 = 0.0096 kg

wt.NaNO2 (kg) x 1,000,000 (Ilr(‘—gg) 0.0096 (kg) x 1,000,000 (12)

= — g = =
ppm NaNO, = wt.Formulation (kg) 50.5 (kg) 190 mg/kg =190 ppm
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Appendix 2a
Time —Temperature Charts for Cooked Products

Table 1 — Times for a given temperature, minimum holding time at that temperature (minimum dwell time)
needed to obtain a 6.5D lethality of Salmonella (Meat Hygiene Manual of Procedures, Canadian Food
Inspection Agency, 2010)

Degrees Celsius Minimum Tirr_1e to 6.5D
reduction
54.4 112 minutes
55.0 89 minutes
55.6 71 minutes
56.1 56 minutes
56.7 45 minutes
57.2 36 minutes
57.8 28 minutes
58.4 23 minutes
58.9 18 minutes
59.5 15 minutes
60.0 12 minutes
60.6 9 minutes
61.1 8 minutes
61.7 6 minutes
62.2 5 minutes
62.8 4 minutes
63.3 169 seconds
63.9 134 seconds
64.4 107 seconds
65 85 seconds
65.6 67 seconds
66.1 54 seconds
66.7 43 seconds
67.2 34 seconds
67.8 27 seconds
68.3 22 seconds
68.9 17 seconds
69.4 14 seconds
70 Instant
70.6 Instant
71.1 Instant
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Table 2 — Products containing chicken meat — Times for a given temperature, fat level — minimum
holding time at that temperature (minimum dwell time) needed to obtain a 7.0D lethality of Salmonella
(Meat Hygiene Manual of Procedures, Canadian Food Inspection Agency, 2010). Note: times below
are denoted in minutes (M) and seconds (S).

Mimum
internal 1% 2% 3% 4% 5% 6% 7% 8% 9% 10% 11% 12%

temp. Fat Fat Fat Fat Fat Fat Fat Fat Fat Fat Fat Fat
(°C)

58 |63.3M|645M|65.7M|[67.0M|68.4M|699M|71.4M|73.0M|748M|[76.7M|789M|8L4M

58 |[50.1M|51.0M|521M|[53.2M|543M|555M|56.8M|582M|59.7M|[61.4M|63.3M|655M

59 |397M|405M|413M|422M|432M|442M|453M(46.4M|47.7M|49.2M [50.9M |529M

60 |316M|322M|329M|336M|[344M|352M|362M([37.2M|383M|39.6M|41.1M|43.0M

60 |252M|25.7M|262M|268M|27.5M|28.2M|[29.0M[29.8M|30.8M|320M|33.4M| 35M

61 (201M|205M|21.0M|[215M|220M|226 M |23.2M|240M|249M|[259M|27.1M|28.7M

61 (16.1M|164M|168M|17.2M|176M|181M|187M|194M|20.1M|[21.0M|221M|235M

62 (130M|132M|135M|(138M|142M|146M|151M|156M|16.3M|17.1M|18.1M|19.3 M

62 |(104M|106M|108M|(11.1M|114M|118M|122M|126M|132M|[13.9M|148M | 159 M
63 84M | 86M [ 87M | 89M | 92M | 95M | 98M |102M|10.7M|11.3M|12.1 M| 13.0M
63 68M | 69M [ 70M | 72M | 74M | 76M | 79M | 82M | 86M [ 9.1M | 9.8M | 10.6 M

64 55M | 55M [ 56M | 57M | 59M | 6.1M | 63M | 66 M | 69M [ 74M | 79M | 86 M

64 44M | 44M | 45M | 45M | 47M | 48M [ 50M [ 52M | 55M | 58M [ 6.3M | 6.8 M

65 35M | 35M | 35M | 36M | 36M | 3.8M | 3O9M | 41M | 43M | 46M | 49M | 54 M

66 2TM | 27M [ 27M | 27TM | 28M | 29M | 30OM [ 31M | 3.3M | 35M | 3.8M | 42M

66 21M 2M 2M 21M | 21M | 21M | 22M | 23M [ 25M | 26 M | 29M | 3.1 M

67 15M (15M | 15M | 16M [ 16M | 16M [ 17M | 17M | 1.8M [ 19M | 21 M | 23 M

67 12M | 12M | 12M | 12M |(13M | 13M | 13M | 13M | 14M | 14M | 14M | 16M

68 559S5|569S(580S|591S|10M|10M|10M | 11M | 11M |11M|11M | 11M

68 442S|145.0S (4595|4685 |47.7S [ 486S|4955|504S (5145|5245 (534S |544S

69 3505 |356S(|363S|37.0S (3775|3845 [39.2S(399S|40.7S(41.4S|422S|430S
69 277512825 (2875293512985 (304S|31.0S|316S(322S5(328S|334S|34.0S
70 2198512235 |227S|1232S(236S|1240S|245S(250S5|254S5(259S(264S|269S

71 173S|176S|180S(183S|18.7S5|19.0S(194S5|198S5|20.1S|205S|209S|213S

71 13.7S(140S|142S|145S(148S|150S|153S|156S|159S|16.2S|165S | 169S

72 108S(11.0S|112S|115S|11.7S5|119S(121S|124S|126S|128S|13.1S|133S

72 |<10.0 S|<10.0 S|<10.0 S|<10.0 S|<10.0 S|<10.0S| 9.6 S | 98S | 100S|10.2S|10.3S|105S

73 |<10.0 S|<10.0 S|<10.0 S[<10.0 S|<10.0 S|<10.0 S|<10.0 S|<10.0 S|<10.0 S|<10.0 S|<10.0 S|<10.0 S

73 |<10.0 S|<10.0 S|<10.0 S|<10.0 S|<10.0 S|<10.0 S|<10.0 S|<10.0 S|<10.0 S|<10.0 S|<10.0 S|<10.0 S
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Table 3 — Products containing turkey meat — Times for a given temperature, fat level — minimum holding
time at that temperature (minimum dwell time) needed to obtain a 7,0D lethality of Salmonella (Meat
Hygiene Manual of Procedures, Canadian Food Inspection Agency, 2010). Note: times below are
denoted in minutes (M) and seconds (S).

Minimum
internal 1% 2% 3% 4% 5% 6% 7% 8% 9% 10% 11% 12%
temp. Fat Fat Fat Fat Fat Fat Fat Fat Fat Fat Fat Fat

(°C)
578 |640M|643M|646M|649M|[653M|658M|66.3M|[669M|67.6M|684M|[69.5M|70.8M
584 |519M|522M|524M|528M|[53.2M|53.6M|54.1M|[54.7M|553M|56.2M|[57.2M|585M
58.9 |422M|425M |427M|43.0M [43.4M|43.8M|442M|(448M|454M|46.2M |47.2M | 485 M
595 |344M|346M|349M|351M|[354M|358M|36.2M|[36.7M|37.3M|38.1M|[39.1M|404M
60 281M|283M|[285M|28.7M|29.0M|[29.3M|29.7M|30.2M|30.8M|315M|325M|33.7M
60.6 |[23.0M|232M|233M|235M([23.8M|241M|244M|[249M|255M|262M|[27.1M|282M
611 |189M|190M|19.1M|193M|[195M|198M|20.1M|[205M|21.1M|21L.7M|226M | 23.7M
617 |155M|156M|157M|159M|16.1M|163M|16.6M|17.0M|174M|18.0M|18.8M | 19.8 M
622 |128M|128M|129M|13.0M|13.2M|134M|13.7M|[140M|144M|150M|15.7M | 16.6 M
628 |105M|106M|106M|10.7M|[108M|11.0M|113M|115M|119M|124M|13.0M|13.8M
63.3 87M | 87M | 87M [ 88M | 89M | 90M [ 92M | 95M | 98M (10.2M|10.8M | 11.5M
63.9 71M | 71M | 7AM [ 72M | 73M | 74M [ 75M | 7.7M | BOM | 84M | 88M | 94 M
64.4 58M | 58M | 58M [ 58M | 59M | 6.0M [ 6.1M | 63M | 65M [ 68M | 7.2M | 7.7 M

65 47M | 47TM | 47TM | 47M [ 47M | 48M | 49M [ 5.0M | 5.2M | 54M | 58M | 6.2M
65.6 38M | 3. 7M | 37M | 37M | 3.7M | 38M | 39M | 40M | 41M | 43M [ 45M | 49M
66.1 30M | 29M | 29M | 29M | 29M | 29M | 3O0M | 31M | 32M | 33M | 35M | 3.8M
66.7 23M | 23M | 23M | 23M | 23M | 23M | 23M | 23M | 24M | 25M [ 27M | 28 M
67.2 18M | 18M | 19M | 19M | 19M | 19M | 19M | 19M | 19M | 19M [ 1O9M | 21 M
67.8 15M | 15M | 15M | 15M | 15M | 15M | 15M | 15M | 15M | 16M [ 16M | 1.6 M
68.3 12M | 12M | 12M | 12M | 12M | 12M | 12M | 13M | 13M | 13M [ 13M | 1.3 M
689 |590S|593S(595S|598M| 10M |(10M | 10M | 10M |10M | 10M|10M | 10M
69.4 | 4795 |48.1S[483S|485S5|48.8S(49.0S|49.25|495S(49.75|499S5|50.2S|504S
70 3885 (39.0S5(39.25|394S5|396S(398S|400S|40.1S[40.3S|405S|40.7S|409S
706 |315S|31.7S(318S|320S5|321S(323S|324S5|326S(327S|329S|33.0S|332S
71.1 | 256S|25.7S[258S|260S|26.1S(262S|263S|264S(266S|267S|26.8S|269S
71.7 2085 1209S(21.0S|1211S5|212S(21.3S|214S5|215S(216S|21.7S5|21.8S|219S
72.3 169S(169S|170S|17.1S|17.2S|173S|173S|174S|175S|176S (17.7S | 17.7S
72.8 13.7S|13.75S(138S|139S|139S(140S|141S|141S|142S|143S|143S | 144S
73.3 111S|11.2S(11.2S|11.3S|11.3S|114S|114S|115S|115S|116S | 116S | 11.7S
73.9 |<10.0 S|<10.0 S|<10.0 S|<10.0 S|<10.0 S|<10.0 S|<10.0 S|<10.0 S|<10.0 S|<10.0 S[<10.0 S|<10.0 S
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Appendix 2b

Cooling of Heat Processed Meat Products (Meat Hygiene Manual of Procedures,
Canadian Food Inspection Agency, 2010)

Cooling of Heat Processed Meat Products

Cooling must be continuous and begins immediately after the heating cycle is completed.

Most common food-poisoning bacteria can grow from 0°C up to 54°C; however, their range of rapid
growth is from 27°C to 54°C. Thus, it is very important to cool product effectively but it is even more
important to cool it quickly through this rapid growth range to prevent the outgrowth of heat shocked
pathogen spores including the Clostridium species.

The operator must use one the following cooling schedules, appropriate to the product type, to cool all
heat processed products in order to minimize growth of pathogenic bacteria in/on their products.

Requirements for Specific Heat Processed Products Using a Slow Cooling Rate

These generic requirements for slow cooling are applicable for a meat product that is formulated:

e with a water activity (a,,) of above 0.92, no less than 120 ppm of sodium nitrite (or its equivalent in
KNO,) and a brine concentration of 3.5% in the finished product or more; or

e with a water activity (a,) above 0.92, no less than 40 ppm of sodium nitrite (or its equivalent in
KNO,) and a brine concentration of 6% or more in the finished product; or

e with a water activity (a,) that is less than or equal to 0.92 at the beginning of the cooling process,
with or without nitrite (such as dried products); or

e with a water activity (a,,) of above 0.92, no less than 180 ppm of sodium nitrite (or its equivalent in
KNOy) and a brine concentration of 2.3% in the finished product or more.

Example:
Brine concentration in the finished product = [% salt / (% salt + % moisture in end product)] x 100.

If 2.8% of salt in the formulation and the end product has a moisture level of 72%, the brine concentration
is:

{(2.8/100) / [(2.8/100) + (72/100)]} X 100 =

[0.028/(0.028 + 0.72)] X 100 =

2.8/0.748 =3.74%

Requirement for slow cooling:

Condition 1 and one of the two options in Condition 2 must be met:

Condition 1:
The internal temperature does not remain between 49°C and 4°C for more than 20 hours; and

Condition 2:
The cooling process:
e causes a continuous drop in product's temperature; or
e controls the product's surface temperature so that it does not stay between 49°C and
20°C for more than two (2) hours.
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Rapid Cooling Rate

During cooling, the product's maximum internal temperature must not remain between 54°C and 27°C for
more than two (2) hours nor from 54°C to 4°C for more than 7 hours.

Alternatively, products consisting of a piece of intact (excluding tenderized) muscle such as roast beef,
moist cooked beef, turkey breast or pork loin, may be cooled to 4°C within 7.5 hours from the initiation of
the cooling process while taking no more than two hours for the 50°C to 20°C temperature zone.

Interrupted Cooling Rate

Cooked products that are cooled from 54°C to 18°C within 2 hours may be held for up to 4 hours if they
are:

e kept below 18°C during the 4 hours, and

e protected from post cooking contamination (e.g., covered, wrapped, etc.), and

e cooled to 4°C within 2 hours immediately at the end of the 4 hour holding period.
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Appendix 3
Degree-Hour Calculation

Degree-Hours: Time (in hours) x number of degrees above 15.6°C

1. Count the number of degrees, from the formulation, that are above 15.6°C (or the temperature of
the fermentation room minus 15.6), THEN,

2. Count the number of hours, from the formulation at which the temperature is greater than
15.6°C, until the pH reaches 5.3 or lower, THEN,

3. Multiply both numbers to determine degree hours

4. The calculated degree hours MUST NOT exceed the maximum permitted degree hour value

Example:

Fermentation room temp = 26°C

It takes 55 hours from formulation to a pH of 5.3 or less.

Calculation is:

1.

2.
3.
4

26° - 15.6° =10.4°

Number of hours until pH of 5.3 = 55 hours

10.4° x 55 hours = 572 degree-hours

Acceptable degree-hours for a process below 33°C is 665. 572 is less than 665, therefore
process is satisfactory.
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Heat Processes Recognized as Controlling E. coli O157:H7

Appendix 4

Minimum Internal
Temperature (°C)
(maintained during the

Minimum Processing Time
(after the minimum
temperature has been

entire process) reached)
54.4 121 minutes
55.0 97 minutes
55.6 77 minutes
56.1 62 minutes
56.7 47 minutes
57.2 37 minutes
57.8 32 minutes
58.4 24 minutes
58.9 19 minutes
59.5 15 minutes
60.0 12 minutes
60.6 10 minutes
61.1 8 minutes
61.7 6 minutes
62.2 5 minutes
62.8 4 minutes

Source: Interim guidelines for the control of verotoxinogenic E. coli in ready to eat fermented sausages
containing beef or a beef product as an ingredient (Health Canada, 2000)
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Thermal treatments to ensure the destruction of Trichinella in Pork Meat

Source: Meat Hygiene Manual of Procedures (Canadian Food Inspection Agency, 2010)
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Appendix 5

Minimum Internal

Minimum Processing

Temperature (°C) Time

49 21 hours
50 9.5 hours
52 4.5 hours
54 1.0 hour
56 15 minutes
58 3 minutes
60 1 minute
63 Instantaneous




