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Sausage is one of the earliest forms of processed foods known to man.  Early recorded history makes reference to sausage nearly 2,800 years ago. The word sausage is derived from the Latin word salsus meaning “preserved” or “salted.”

MEAT INGREDIENTS

Many types of meat -- beef, pork, lamb, goat, and chicken -- can be used to make sausage.  The recipes in this document can also be used with most lean wild game, such as venison.  Any lean meat from any part of the carcass can be used.  However, meat from the loin and hind legs is often saved for roasts and steaks, and boneless, low-fat cuts from other areas of the carcass are used for sausage. 

Meat that has been frozen and thawed may also be used for sausage.  Regardless of whether fresh lean trimmings or thawed lean trimmings are used, it is important to prepare sausage quickly to prevent bacterial growth. The quality of the sausage produced is proportional to quality of meat used.  
Store fresh meat between 35o F and 40o F.  Storing meat at temperatures over 40o F will result in bacterial growth, which reduces the wholesomeness and safety of the meat. 

OTHER INGREDIENTS

Nearly all of the dry spices and ingredients for sausage are available in most grocery stores. The only exception is sodium nitrite (also known as Prague powder #1), which probably will need to be purchased online.

SAUSAGE CASINGS            

Natural pork casings, preserved in dry salt, are available at many sausage specialty stores and some grocery stores.  Beef casings, sheep casings, and artificial casings are also available but one would most likely have to purchase them online. The use of casings can be avoided if fresh sausage is made into patties or if cooked sausage such as salami or bologna is made in loaf pans.

All casings preserved in dry salt must be soaked in lukewarm water before use. Casings that come in brine should be soaked in cold water before use. Unused casings can be drained, covered again with fine salt, and frozen.  Some artificial cases should be soaked in hot tap water (100oF) for at least 30 minutes but not more than four hours before use
. Unless the casings are stuck together, they should be punctured with a knifepoint before sausage is stuffed into them. Puncturing the casing eliminates air and fat pockets in the finished sausage.

COOKING

Cook all sausages to an internal temperature of 165o F before serving.  Always use a metal-stem food thermometer to check if a sausage has reached this temperature. 
FRESH SAUSAGE RECIPES

All of the sausage recipes presented are very simple to make.  Fresh sausage is usually stuffed into a natural or edible collagen casing. Common cooking methods include grilling or pan-frying. Because these sausages are fresh (not cooked or cured), they must be eaten soon after production. If fresh sausage will not be eaten within 4 to 5 days after production, freeze it immediately.

BREAKFAST SAUSAGE 

Ingredients:

25 pounds pork (80% lean, 20% fat)

10 tablespoons salt        

6 tablespoons rubbed sage

5 tablespoons ground black pepper

Procedures:
1. Grind meat through a coarse grinder plate (1/2- to 1-inch).

2. Set aside half of the meat.

3. Mix remaining half of the meat with the salt for 3 to 4 minutes.
4. Add the the meat that was set aside.  While mixing, add the dry spices.  Mix until meat and spices are thoroughly blended.

5. Regrind sausage mixture through a 3/16-inch plate. 

NOTES:  
· Sausage can be frozen in packages, made into patties, or stuffed into natural casings.

· This formula produces a mild sausage. For a more highly seasoned sausage add 2 to 3 tablespoons of red pepper flakes.

ITALIAN SAUSAGE  

Ingredients:        

20 pounds pork (80% lean, 20% fat
)

5 pounds beef (80% lean, 20% fat)
10 tablespoons salt    

5 tablespoons cracked fennel seeds

4 tablespoons ground black pepper        

3 tablespoons dry orange peel (zest)

1 tablespoon crushed red pepper

2 teaspoons paprika

2 teaspoons coriander

Procedures:
1. Grind meat through a coarse plate (1/2- to 1-inch).

2. Set aside half of the meat.

3. Mix remaining half of the meat with the salt for 3 to 4 minutes. 

4. While mixing, add the meat that was set aside and the dry spices.  Mix until the meat and spices are thoroughly blended.

5. Regrind sausage mixture through a 3/16-inch plate. 

NOTES:
· Sausage can be frozen in packages, made into patties, or stuffed into natural casings.

· Refrigerate at 40oF for no more than five days. 

· For best quality, freeze for no more than 4-6 months.

BRATWURST  

Ingredients:
15 pounds pork (80% lean, 20% fat)
10 pounds veal  (pork may be used as a substitute)

10 tablespoons salt    

10 tablespoons non-fat dry milk 
1 cup cold water

2 tablespoons dehydrated onion flakes

5 teaspoons ground white pepper        

3 teaspoons ground nutmeg

3 teaspoons ground coriander

3 teaspoons ground yellow mustard

2 teaspoons garlic powder

Procedures:
1. Grind meat through a coarse plate (1/2- to 1-inch).

2. Set aside half of the meat. 

3. Mix remaining half of the meat with the salt 
for 3 to 4 minutes. 

4. While mixing, add the the meat that was set aside, the cold water, and the non-fat dry milk.
5. After the non-fat dry milk is blended into the mixture, add remaining dry spices. Mix until meat and spices are thoroughly blended.

6. Regrind sausage mixture through a 3/16-inch plate. 

NOTES:
· Sausage can be made into patties or stuffed into natural casings. 

· Refrigerate at 40oF for no more than five days. 

· For best quality, freeze for no longer than 4-6 months.

NCSU GOAT SAUSAGE  

Ingredients:
15 pounds lean goat meat (90% lean, 10% fat)
7 pounds lean pork (90% lean, 10% fat) 

3  pounds feta cheese 

6 tablespoons salt    

4 tablespoons basil 
3 tablespoons dehydrated onion flakes

2 tablespoons garlic powder        

2 tablespoons ground black pepper

Procedures:
1. Grind all of the meat through a coarse plate (1/2- to 1-inch).

2. Set aside half of the meat. 

3. Mix remaining half of the meat with the salt for 4 to 5 minutes. 

4. While mixing, add in the the meat that was set aside and the dry spices.  Mix until meat and spices are thoroughly blended for about 2 to 3 minutes.

5. Regrind sausage mixture through a 3/16-inch plate. 

6. After the second grind, add the feta cheese. Mix just enough to incorporate cheese throughout the sausage (overmixing will break up the cheese into small pieces).

NOTES:
· Sausage can be made into patties or stuffed into hog casings.

· Refrigerate at 40oF for no more than five days. 

· For best quality, freeze for no longer than 4-6 months.

MEXICAN STYLE CHORIZO

This sausage is used as an ingredient in many Mexican dishes. When cooked, this sausage will “crumble” into small pieces. (A typical sausage holds together after cooking.) Cooked chorizo is delicious when mixed with scrambled eggs and eaten with flour tortillas.

Ingredients:
20 pounds of pork (70%−80% lean)

10 tablespoons of salt 
1 cup of red wine vinegar 
8 tablespoons of finely chopped guajillo chili pepper (or dry chilies that are available at many Mexican specialty stores)

2 tablespoons paprika

2 tablespoons oregano

1 tablespoon thyme

1 tablespoon cumin

5 teaspoons ground black pepper

2 teaspoons cinnamon

2 teaspoons ground cayenne pepper

Procedures:
1. Grind meat through a coarse plate (1/2- to 1-inch).
2. Regrind sausage mixture through a 3/16-inch plate. 
3. 
4. Combine meat and all the dry spice and mix until completely blended.

5. Add the salt and red wine vinegar. Mix until salt and vinegar are completely blended.  Do not mix more than 2 minutes after adding salt.
NOTES:
· Sausage can be frozen in packages, or stuffed into plastic or fibrous casings. The chorizo is then removed from the casing prior to cooking.

· Refrigerate at 40oF for no more than five days. 

· For best quality, freeze sausage for no more than 4-6 months.

· When cooked, this sausage will form crumbles that can be added to various Mexican dishes. 

COOKED & CURED SAUSAGE RECIPES

This class of sausage is distinguished from others because these sausages are fully cooked during processing and contain cure (sodium nitrite). The cure is included in the formulation for the following reasons: (1) development of cured meat color, (2) cured meat flavor, (3) antioxidant properties, and (4) food safety. Sodium nitrite is the only approved food ingredient that kills Clostridium botulinum vegetative cells and spores. 

Use caution when measuring cure (sodium nitrite) for these sausages. Sodium nitrite is very important to cured meat production; however, high levels of sodium nitrate can be toxic. Use only the amount of cure stated for these recipes.

COOKED SALAMI     

Ingredients:
12.5 pounds pork  (80% lean, 20% fat)
12.5 pounds beef  (80% lean, 20% fat)
2/3 cup salt         

1/3 cup sugar      

4 cups cold water    

5 cups non-fat dried milk 
6 tablespoons ground black pepper        

3 tablespoons garlic powder   

3 tablespoons ground coriander   

4 teaspoons ground mace       

4 teaspoons ground cardamom            

4 teaspoons cure (6.25% sodium nitrite, also known as Prague powder # 1) 
dissolved in 2 cups of additional water  

1 teaspoon sodium erythorbate
1 ounce liquid smoke (optional)

Sausage production

1. Grind meat through a coarse plate (1/2- to 1-inch).

2. Set aside half of the meat. 

3. Mix remaining half of the meat with all of the salt for 4 minutes.

4. While mixing, add in the meat that was set aside, the cold water, and the non-fat dry milk.
5. After the non-fat dry milk is blended, add remaining ingredients and cure solution.  Mix another 2 to 3 minutes until meat, spices, and cure are thoroughly blended. 

6. Regrind sausage mixture through an 1/8-inch plate. 

7. Stuff into natural or edible collagen casings that are 2 to 3 inches in diameter. 
8. Cook as follows: 
9. 
· Place in a 200o F to 250o F smokehouse and cook until the internal sausage temperature reaches 165oF. 

· Rinse cooked sausage with a cold water bath until the internal temperature reaches 100oF to 80oF. 

· Rinse briefly with hot water to remove any grease on the outside. 

· Refrigerate at 40oF or colder.

An alternative to cooking in a smokehouse is roasting the sausage without casings in an oven: 

· Prepare the sausage using directions above but let the sausage chill for 12-18 hours. 

· After the chilling phase, form sausage into rolls, 2- to 3-inches in diameter and 10 inches long, or place in a meat loaf pan. 

· Place the rolls or loaf pans on a broiler rack above a pan with ½-inch of water in it.

· Bake in a 275oF oven for 30 minutes, then lower the oven temperature to 200oF until internal temperature of sausage reaches 165oF. 

· Cool in cold water until internal temperature of sausage reaches 100oF to 80oF.  

· Refrigerate to 40oF or colder
BOCKWURST

These sausages are similar to hotdogs. They are normally stuffed in a larger diameter natural casing as compared to a traditional hotdog.

Ingredients:
15 pounds pork (80% lean, 20% fat)
10 pounds beef (80% lean, 20% fat)
3/4 cup non-fat dry milk 
2/3 cup salt

4 cups cold water       

2 tablespoons sugar 

5 tablespoons onion powder    

4 tablespoons ground white pepper       

1 tablespoon ground mace     

1 tablespoon ground ginger 

4 teaspoons cure (6.25% sodium nitrite, also sold as “Prague powder” # 1) 
dissolved in 2 cups of additional water 

1 teaspoon sodium erythorbate
Sausage production

1. Grind meat through a coarse plate (1/2- to 1-inch).

2. Set aside half of the meat. 

3. Mix remaining half of the meat with the salt for 4 minutes.

4. Continue mixing, and add the meat that was se aside, the cold water, and the non-fat dry milk.
5. After the non-fat dry milk is blended into the mixture, add dry spices and cure.  Mix until meat, spices, and cure are thoroughly blended for about 2-3 minutes.

6. Regrind sausage mixture through an 1/8-inch plate. 

7. Stuff into natural or edible collagen casing.
8. Cook as follows: 
9. 
· Place in a 200o F to 250o F smokehouse and cook until the internal sausage temperature reaches 165oF. 

· Rinse cooked sausage with a cold water bath until the internal temperature reaches 100oF to 80oF. 

· Rinse briefly with hot water to remove any grease on the outside. 

· Refrigerate at 40oF.

An alternative to cooking in a smokehouse is roasting the sausage without casings in an oven: 

· Prepare the sausage using directions above but let the sausage chill for 12-18 hours. 

· After the chilling phase, form sausage into rolls, 2- to 3-inches in diameter and 10 inches long, or place in a meat loaf pan. 

· Place the rolls or loaf pans on a broiler rack above a pan with ½-inch of water in it.

· Bake in a 275oF oven for 30 minutes, then lower the oven temperature to 200oF until internal temperature of sausage reaches 165o F. 

· Cool in cold water until internal temperature of sausage reaches 100oF to 80oF.  
· Refrigerate to 40oF or colder.
COUNTRY-STYLE BOLOGNA     
Ingredients:
25 pounds lean pork (80% lean, 20% fat)
1 quart cold water  

3/4 cup + 2 tablespoons salt  

4 1/4 cups non-fat dry milk 
4 cups of cold water  

3 tablespoons sugar 

8 teaspoons ground coriander seed          

5 tablespoons ground white pepper

4 teaspoons cure (6.25% sodium nitrite (also known as Prague powder # 1)

dissolved in 2 cups of additional water        

1 teaspoon sodium erythorbate
Sausage production

1. Grind meat through a coarse plate (1/2- to 1-inch).

2. Set aside half of the meat. 

3. Mix remaining half of the meat with the salt  for 4 minutes.

4. Continue mixing, and add the meat that was set aside, the cold water, and the non-fat dry milk.
5. After the non-fat dry milk is blended thoroughly into the mixture, add dry spices and cure solution. Mix until meat, spices, and cure are thoroughly blended for about 2-3 minutes.

6. Regrind sausage mixture through an 1/8-inch plate. 

7. Stuff into fibrous or natural casings. 
8. 
8. Cook as described below:
· Place in a 200o F to 250o F smokehouse and cook until the internal sausage temperature reaches 165oF. 

· Rinse cooked sausage with a cold water bath until the internal temperature reaches 100oF to 80oF. 

· Rinse briefly with hot water to remove any grease on the outside. 

· Refrigerate at 40oF.
An alternative to cooking in a smokehouse is roasting the sausage without casings in an oven: 

· Prepare the sausage using directions above but let the sausage chill for 12-18 hours. 

· After the chilling phase, form sausage into rolls, 2- to 3-inches in diameter and 10 inches long, or place in a meat loaf pan. 

· Place the rolls or loaf pans on a broiler rack above a pan with ½-inch of water in it.

· Bake in a 275oF oven for 30 minutes, then lower the oven temperature to 200oF until internal temperature of sausage reaches 165o F. 

· Cool in cold water until internal temperature of sausage reaches 100oF to 80oF.  
· Refrigerate to 40oF or colder.

· 

LIVER PUDDING

Ingredients:
5 pounds pork livers 

5 pounds lean pork (80% lean, 20% fat)
8 packages Knox unflavored gelatin

5 cups cornmeal

10 tablespoons salt

5  tablespoons dehydrated onion 

5  tablespoons rubbed sage

3  tablespoons ground black pepper

2  tablespoons red pepper flakes

Procedures:
1. Place livers, pork meat, and dehydrated onion in a large pot. Add enough water to fully cover the meat. Boil until the internal temperature of the largest piece of meat reaches 185o F. Remove meat from broth. Grind though a small diameter plate (1/8-inch), place aluminum foil over meat, and set aside.

2. Using the meat broth, add gelatin, salt, spice, cooked rice, and corn meal. Bring mixture back to boil, cooking down mixture until it reaches a consistency similar to thick cake batter.  Remove from heat.


3. Combine ground meat and cooked cornmeal. 

4. Pour pudding mixture into 2- to 3-inch-deep sheet pan.

5. Cool immediately. Be sure to cool pudding before cutting it into blocks. 

6. Store at 35oF to 40o F for 7 to 10 days. 

7. Pudding can be frozen, but freezing may alter its texture.

JERKY

Ingredients;
10 lbs very lean beef (top round and eye of round roasts work well)

4 tablespoons salt

3 tablespoons brown sugar

1 tablespoon cracked black pepper

1 teaspoon garlic powder

1 teaspoon onion powder

3 teaspoons cure (6.25% sodium nitrite, also sold as Prague powder # 1)

2 cups water 

1 cup Worcestershire sauce

1 cup soy sauce

Meat preparation:
1. Cut beef into 3/4- to 1-inch-thick strips. Be sure the strips are no more than 3 inches wide (thicker or larger pieces will slow down the drying process).

2. Combine meat, salt, spices, cure, and all the liquid in a plastic, glass, or non-reactive metal container.

3. Cover container and marinate meat for 24–36 hours in a refrigerator,

4. Remix every 12 hours.

Oven cooking/drying:
1. Place single layer of meat on an expanded metal screen or oven rack.

2. Cook for 1 hour at 250o F turning meat over after 30 minutes. Reduce oven heat to warm setting (170o F) and continue to dry for 8 to 10 hours. Turn meat every 2 hours. 

3. It is important to expose the meat to “higher” temperature at the beginning of this drying process. 

4. Jerky should lose 70% of its weight during drying. For example, if you begin with 10 pounds of “raw jerky,” after drying you should end up with 3 pounds of product. 

 








































�PAGE \# "'Page: '#'�'"  �� Is there a rule for which would need to be soaked and which wouldn’t, or would that info appear on the package?


�PAGE \# "'Page: '#'�'"  �� This wording seems awkward to me (stilted). Is this phrase necessary? If so, could it be changed to “in the recipe” or does it need to read “formulation”?


�PAGE \# "'Page: '#'�'"  �� “recipe” instead of “formula”?


�PAGE \# "'Page: '#'�'"  �� Isn’t this somewhat redundant since we know that the meat is 80% lean? Or is there something else that could be in that 20%?


�PAGE \# "'Page: '#'�'"  �� Redundant?


�PAGE \# "'Page: '#'�'"  �� Same question as Note #1.


�PAGE \# "'Page: '#'�'"  �� Redundant?


�PAGE \# "'Page: '#'�'"  �� Same question as Note #1.


�PAGE \# "'Page: '#'�'"  �� Can you use “milk” or “milk powder” here? Would make the directions easier to read, I think.


�PAGE \# "'Page: '#'�'"  �� “Milk” or “milk powder?”


�PAGE \# "'Page: '#'�'"  �� Redundant?


�PAGE \# "'Page: '#'�'"  �� Redundant?


�PAGE \# "'Page: '#'�'"  �� Same question as Note #1.


�PAGE \# "'Page: '#'�'"  �� Is there an actual footnote, or does this refer to where the asterisk appears within the recipe? (If this is to be posted on-line, can link the footnote.) Also, I don’t understand why the recipe calls special attention to these ingredients. Is it because they are somewhat different than the other sausage recipes that appear here?


�PAGE \# "'Page: '#'�'"  �� See Note #8.


�PAGE \# "'Page: '#'�'"  �� Is this instruction in the correct place?


�PAGE \# "'Page: '#'�'"  �� “recipe”?


�PAGE \# "'Page: '#'�'"  �� Redundant?


�PAGE \# "'Page: '#'�'"  �� Redundant?


�PAGE \# "'Page: '#'�'"  �� Need to list source here? (Grocery store, on-line, specialty store?)


�PAGE \# "'Page: '#'�'"  �� “recipe” ?


�PAGE \# "'Page: '#'�'"  �� See note #5.


�PAGE \# "'Page: '#'�'"  �� See note #5.


�PAGE \# "'Page: '#'�'"  �� In on-line version, hyperlink to these instructions.


�PAGE \# "'Page: '#'�'"  �� Redundant?


�PAGE \# "'Page: '#'�'"  �� Redundant?


�PAGE \# "'Page: '#'�'"  �� See note #11.


�PAGE \# "'Page: '#'�'"  �� “recipe” ?


�PAGE \# "'Page: '#'�'"  �� See note #5.


�PAGE \# "'Page: '#'�'"  �� See note #5.


�PAGE \# "'Page: '#'�'"  �� Hyperlink to instructions.


�PAGE \# "'Page: '#'�'"  �� In on-line version, hyperlink to these instructions.


�PAGE \# "'Page: '#'�'"  �� Redundant?


�PAGE \# "'Page: '#'�'"  �� See note #11.


�PAGE \# "'Page: '#'�'"  �� “recipe”?


�PAGE \# "'Page: '#'�'"  �� See note #5.


�PAGE \# "'Page: '#'�'"  �� See note #5.


�PAGE \# "'Page: '#'�'"  �� This instruction wasn’t here originally. Should it be?


�PAGE \# "'Page: '#'�'"  �� Need to add any information about freezing here?


�PAGE \# "'Page: '#'�'"  �� See note #25.


�PAGE \# "'Page: '#'�'"  �� Redundant?


�PAGE \# "'Page: '#'�'"  �� “and”?


�PAGE \# "'Page: '#'�'"  �� should this read “have”? “be ... acidity” is awkward to me.


�PAGE \# "'Page: '#'�'"  �� Freezing info needed? I’m guessing not – probably wouldn’t taste very good after being frozen! :-)





PAGE  
2
Sausage Making

