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For small scale classroom demonstration the following equipment is recommended… 
 
Food Processor               Electric Hot Plate               5 quart Cooking Pot        
Plastic Frosting Bag        Stainless Steel Tubing 
 

Three formulations that will be prepared: 
 
Formulation 1 Lean hot dogs with no salt added 
Formulation 2 Hot dogs with no cure added (6.25% sodium nitrite) 
Formulation 3 Hot dogs with all the ingredients added 
 

Procedure for classroom demonstration 

 
1) Weigh 2.5 lbs of lean meat 

2) EXCEPT SALT, add the water management ingredients, spice block and the 
semi - frozen lean meat to bowl chopper.  Chop at low speed until fully mixed.   

 Remove 5 lbs of meat for formulation 1. 
3) Add salt to the meat and continue chopping until the meat reaches 36 - 38°F.  

Add fat portion.  Chop at high speed until the product reaches 55 °F. 

 Remove 10 lbs of meat for formulation 2.  
4) Add cure ingredients (dissolved in 100 ml ice water) and chop at high speed to 

until the product reaches 58 °F  

 This remaining product will be formulation 3.   
Be sure to observe the consistency and appearance of each batter immediately 
after chopping.  

5) Stuff the sausage formulations into a natural or cellulose casing.   Cook as  
 directed. 

 

Procedure for 50lbs of sausage 

 
1) Separate lean meats (80’s, 90’s) from the fat portion (50’s) of the meat block. 

2) EXCEPT SALT, add the water management ingredients, spice block and the 
lean meat to food processor.  Chop until fully mixed.   

 Remove 1/4 lb of meat for formulation 1. 
3) Add salt to the meat and continue chopping until the meat reaches 36 - 38°F.  

Chop until the product reaches 55 °F. 

 Remove 1/2 lb of meat for formulation 2.  
4) Add cure ingredients and chop until the product reaches 58 °F  

 This remaining product will be formulation 3.   
5) Stuff the sausage formulations into a stainless steel tube or casing.   Cook as  
 directed. 



Cooking Method 1 (Classroom) 
Cook in water bath at 135°F for 30 minutes, followed by 155°F for 30 min, followed by 
175°F until the internal temperature of the sausage reaches 160°F.  This cook method 
simulates the slow ramp heating typically used in industrial smokehouses.  Chill the hot 
dogs in cold water prior to moving to the refrigerator. 

 

Cooking Method 2 (Smokehouse Schedule) 
Dry :Temperature:130°F, Relative Humidity: 40%, Fans:  High, Dampers:  Open 
Smoke :Temperature:145°F, Relative Humidity: 40%, Fans: High, Dampers: Closed 
Steam Cook :Temperature:170°F, Relative Humidity: 99%, Fans:High, Dampers:Closed 
 
Time: 
Dry Step:  30 minutes 
Smoke Step:  1 hour 
Steam Cook Step: Cook until product reaches 160°F internal temperature 
Shower with cool water for 15 minutes : Move to the cooler (< 40°F). 

 
 

      Large Batch      Small Classroom Batch 
 

Meat Block 

 
50 lbs of beef or pork (75% lean; 25% fat)  2.5 lbs of beef or pork  
        (remove ¼ lb for formulation 1) 
        (remove ½ lb for formulation 2) 

Water Management Ingredients  
 
310g  Salt        15g 
410g  Non Fat Dry Milk Powder     20g 
100g  Dextrose         5g 
70g Sodium Phosphate        3g 
4 kg  Crushed Ice                 90g 
 

Spice Block 
 
100g Paprika          5g 
100g Mustard          5g 
50g Garlic Powder         2g 
30g Black Pepper          2g 
30g White Pepper         2g  
30g Coriander          2g 
15g Ginger          1g 
15g Nutmeg          1g 
 

Cure Ingredients 
 
40g Cure (6.25% sodium nitrite)       2g 
10g Sodium Erythorbate         0.5g 



Connective Tissue Demonstrations 

Contributed by… 

Dr. Chris R. Calkins 

Department of Animal Science 
University of Nebraska 

 

 

Objectives:   
Demonstrate the impact of organic acid on collagen swelling and gelation 
 
Demonstrate the impact heat has on collagen shrinkage 
 

Supplies: 

4 to 5 strips of epimysial connective tissue  
(“silver skin” off a boneless pork or beef loin works very well) 
  
250 ml beaker 
150 ml vinegar (5%) 
 
Electric skillet 
 
 

Example 1:  

Marinate the strips of connective tissue in the beaker with the 150ml of vinegar. The 
results are not immediate, but after 24-36 hours, the effects of the acid on swelling and 
gelation are clearly evident 
 

Example 2:  

First step is to measure the length of the connective tissue strips. 
Then using a hot electric skillet…show the effect of rapid heating on collagen 
shrinkage.  The results are immediate and quite dramatic. 



Demonstrating Muscle Organization 
 

Contributed by… 
 

Dr. Rhonda Miller 
Department of Animal Science 

Texas A&M University 
 

 
Purchase a Pringles can, I use an old Lite Pringles can that is silver.  The significance 
of silver will become obvious.  Empty the contents of the can any way that you deem 
appropriate.  Purchase straws.  Use rubber bands to group straws together – about 6 to 
8 straws per bundle.  Fill the can with straw bundles.  In one straw, use toothpicks 
colored to show muscle striations of Z-lines (I use a dark black line), M-line (light blue, 
thin line), and A band (color with red or color that is easy to see). I color enough 
toothpicks to pack the end of one straw.  Place the colored toothpicks into the end of 
the straw.  You are now ready. 
 
I use the Pringles can when I am discussing muscle structure and organization. The 
Pringles can is a muscle, the straws are muscle fibers, the rubber bands surrounding 
the straw bundles is perimysium, the silver exterior layer of the can is the epimysium or 
“silver skin”.  The toothpicks are myofibrils and a sliver from a toothpick is a 
myofilament.  The colored areas show the striation of the muscle and the major lines 
and bands (z-line, A-band, I-band, M-line). 
 
Inside my can, I also store a string of pearls to show g-actin (1 pearl), f-actin (a string of 
pearls), and actin with 2 f-actins (two string of pearls twisted around each other). 
 
For myosin, I use the visualization of two golf woods where you wrap the shafts around 
each other and point the heads out for myosin.  I am waiting for someone at the RMC 
golf tournament to help me with this visual. 
 
While I use great pictures from an Anatomy textbook to augment this lecture, students 
continue to tell me – don’t get rid of the Pringles can or the pearls.  I am waiting for the 
day when our Quiz Bowl Team shouts out one of my visuals instead of the correct 
identification of the items listed above. 



Demonstrating Sarcomere Structure 
 

Contributed by… 
 

Dr. John Henson 
Department of Animal Science 

California State University - Fresno 
 

After only a few years of teaching the introductory meat science course I grew very tired 
of grading 60+ term papers on muscle structure and function every semester.  I wanted 
to try a new approach so I replaced the term paper with model building.   
 
The assignment is simple – build a model that graphically depicts a complete 
sarcomere the model must, at minimum, contain the following: 
 
 -  Z-lines 
 -  M-line 
 -  Myosin 
 -  Actin 
 - Troponin 
 -  Tropomyosin 
 -  I-band 
 -  A-band 
 
All structures must be properly identified.  The students are asked to turn in a two page 
maximum paper describing the structures and their function in muscle.  This short 
paper is much easier to grade and I believe they understand the sarcomere much 
better than simply writing a 10 page term paper.  I give the students several handouts 
and resources for examples of sarcomeres out of textbooks.  When the class is large I 
will randomly assign teams of two to complete the task.  I have found that the team 
approach is more valuable to the student than the individual models.  
 
The students really seem to enjoy the challenge and the freedom they have in selecting 
the materials to build their models.  I have had beer cans as z-lines and rebar at actin.  
One semester a teams model was so big they has to bring it in the bed of a pick-up.  It 
weighed more than 400 pounds!  
 
Each semester I select the five best models and display them along with the student’s 
picture in the college office.  Some of the models are used in our anatomy and 
physiology class still today.     
 


