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 Water-holding

 Color

 Oxidative stability
 Color

 Rancidity of fat

 Microbial contamination

 Tenderness (the grinder can always fix this)



 Uses and Restrictions

 Brines, marinades

 Restricted by regulatory limits (product dependent)

 Subject to labeling requirements (“Ham with water 
added”)

 3% allowed in fresh sausage - mixing aid

 % Water in Cooked Sausage - 4 P% + 10% 

 40% Rule (fat + water cannot exceed 40%)



 As we add more water to a product, the PFF 
decreases (w/o fat, water and protein are all 
that is left.

 PFF = (%Protein)/(100-%Fat)

 As PFF decreases, the legal name of certain 
products changes.





Functions

• Preservative 
(Cl- is bacteriostatic)

• Flavor enhancer (Na+)

• Increases SSP extraction 
for binding meat pieces

• Increases WHC of 
proteins

• Lowers water activity

Typical Use Levels

 0.5 - 1% (marinated product)

 1.5 - 2% (bacon)

 2 - 3% (sausages & ham)

 4 - 5% (dried products/jerky)

 Rule of thumb 1-3%

http://www.amazon.com/exec/obidos/redirect?tag=bloodpressure-20&creative=9325&camp=1789&link_code=as2&path=ASIN/1580625258


Functions
• Reduce harshness of salt

• Enhance flavor and color -Browning (Maillard) reaction

 A reducing sugar (glucose) reacts with protein amino groups giving brown color and 

flavor.

• Moisture retention

• Nutrient for starter cultures in fermented products

Uses and Restrictions
• Brines, marinades, direct addition of crystals or syrup

• 1 - 2.5% in final product

• Dextrose (glucose), sucrose, honey, corn syrup, corn syrup solids, 
sorbitol < 2%

• Sucralose < 500ppm

• Sugar substitutes - Sweet and Low®, Splenda®





 Functions
 Increases water holding capacity (WHC)
 Increases pH
 Retards color changes and rancidity
 Reduce Lipid Oxidation
 pH Control

 Uses and Restrictions
 Brines, marinades, direct addition
 0.2-0.5% maximum
 Mix in brines first, then other ingredients
 Excess use causes “soapy” taste, rubbery texture

 Sodium tripolyphosphate (STPP primary phosphate)





Functions

• Curing agent - cured meat color and flavor

• Cured color - NO2- → NO reacts with Mb to develop cured meat color

• Prevents Clostridium botulinum spore outgrowth

• Retards fat oxidation

• Usually bonded to salt - 6.25% nitrite, 93.75% salt (Prague Powder)

• Includes celery powder
• Celery powder requires the use of a micrococcus starter culture to reduce 

nitrate
• Pre-converted celery powder (most widely used) is chemically converted to 

all nitrite





Replaced by NO 
(nitric oxide)

Forms

nitrosomyoglobin





 Functions

 Accelerates cure reaction, cure color formation

 Provides reducing conditions for NO2 conversion to NO

 Antioxidant to stabilize color, flavor

 Uses and Restrictions

 550ppm maximum permitted (required for bacon)

 Avoid use of ascorbic acid (vitamin C; use sodium or salt 
form with nitrite)





  Monosodium glutamate 
(MSG)
 Meatiness and salty flavors

 2-3 oz/100 lbs

 Hydrolyzed vegetable 
protein (HVP)
 2-10 oz/100 lbs

 Autolyzed yeast extracts
 Superior flavor modifier

 2-16 oz/100 lbs 





 Functions

 Acidification by bacterial conversion of glucose to L-lactic acid

 Acidity produced retards Staphylococcus aureus growth

 Typical acidification to pH 4.6 - 5.0 within a specified time frame

 Uses and Restrictions

 Dry and semi-dry sausages

 Pedicococcus, Lactobacillus, Micrococcus, and other  species

 Requires 6- 18 hrs fermentation time at (70-95°F, 21-35°C)

 Lactic acid bacteria

 Frozen/freeze-dried

Pediococcus pentosaceus, Lactobacillus casei





Functions

• Inhibition of L. monocytogenes, C. botulinum growth

• Weak acid, disrupts membrane pH gradients

• Inhibits bacteria energy metabolism

• Extends lag phase growth of bacteria

Uses and Restrictions

• Brines, marinades, direct to minced products

• Allowed in uncooked and cooked meats

• 4.8% maximum - weight of total formulation

• 2-3% typical use level

• Not permitted in infant foods 

• Brines, marinades, dry ingredient

• 0.25% maximum - weight of total formulation

• 0.1-0.15% use level

• Not permitted in infant foods

• Combination with sodium lactate and diacetate not permitted in all fresh meats unless licensed for use (Hormel patent)





 Fat Soluble
 Butylated hydroxyanisole (BHA)

 Butylated hydroxytoluene (BHT)

 Tertiary butylhydroquinone (TBHQ)

 Propyl gallate (PG)

 Water Soluble
 Alpha tocopherol (Vit E)

 Citric and Ascorbic acid

 Spices 

 (pepper, paprika, mace, 
rosemary, garlic, 
ginger, oregano, sage, 
thyme, turmeric)

 Spice extractive

 (rosemary)





Functions
• Reduce cooking loss, reduce 

costs, increase yield, 
maintain meat-like texture

• Increase WHC and protein 
content

• Gel formation binds product 
pieces and water

Uses and Restrictions
• Rehydrate SPI 4:1, SPC 3:1

• Use SPC (70% P) up to 11% 
(DWB); ground poultry, 
sausages, fillings, coatings

• Use SPI (90% P) at 1-2 % 
(DWB); brine products

• Add flavorants to offset 
flavor dilution

• Dry application to sausages, 
0.5 to 2% (Milk Proteins)







 FSIS regulates products containing 

 2% or more cooked meat or poultry meat

 3% or more raw meat or poultry meat

 FDA regulates “meat flavored”sauces and 
soups with less than 2% meat or poultry 
meat 

37



Examples:
 Ham

 Ham with Natural Juices
 Ham Water Added
 Ham and Water Product

 Hot Dogs/Frankfurters : 
 Maximum 40% fat and water
 No by-products (skin, snouts, organ meat, etc.)

 Ground Beef:  
 May contain no more than 30% fat

 Veal Cutlet:  
 Single slice of veal from the round
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 Up to 8 required features
 Product name

 Inspection legend 
and est. number

 Handling statement**

 Net weight statement

 Ingredients statement

 Address line

 Nutrition facts

 Safe handling instructions**

42



 Perishable product preserved by chilling

 “Keep Frozen”; “Keep Refrigerated”

 “Keep Refrigerated or Frozen”

 Perishable cooked product shipped hot

 Product receives a heat lethality treatment 

 “This product must either be maintained at no less 
than 1400 F during shipment or discarded”
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 Mandatory when 
meat and poultry 
product is  raw or 
partially cooked 

 Specific format for 
word size

 Graphics mandated

44

Instructions
Safe Handling 

This product was prepared from inspected and 
passed meat and/or poultry.  Some food 

products may contain bacteria that could cause 
illness if the product is mishandled or cooked 
improperly.  For your protection, follow these 

safe handling instructions.

Keep refrigerated or frozen.  Thaw in 
refrigerator or microwave.

Keep raw meat and poultry separate 
from other foods.  Wash working 

surfaces (including cutting boards), 
utensils, and hands after touching raw 

meat or poultry.
Cook thoroughly.

Keep hot foods hot.  Refrigerate leftovers 
immediately or discard.



 Standardized products without special claims, 
guarantees or foreign language

 Single ingredient products without special 
claims, guarantees or foreign language

 Products with contract specification for Federal 
Government agencies

 Shipping containers

 Inspection legends
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Reference:

Title 9 – Animals and Animal Products

 especially Part 317 & Part 319

Title 21 – Food and Drugs

http://www.ecfr.gov/
http://www.ecfr.gov/
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