
Animal Science Unit 16, Lesson 5

ACTIVITY:
Tenderizing Meat

Background: One of the problems that faces the animal and meats industry is to produce the tenderest meat for consumers.  However after years of research and animal breeding there still remains great variation in the tenderness of meats.  Even further variation exists among the various cuts of meat.

The person preparing the meat has a few techniques at their disposal to help tenderize meat prior to and during cooking.  Some of these include marinades, commercial meat tenderizers, and physical means such as cubing/slicing and pounding with a meat tenderizing hammer.

In this exercise you will use papain, an enzyme from tropical fruits, to illustrate the how this enzyme tenderizes meat.  Papain breaks down the protein sheath around meat fibers and make the meat easier to chew.  Commercial meat tenderizers such as Adolph=s, contains papain.  Cooks often use fresh pineapple slices on meat as it cooks.  Although most think this is for flavor, the flavor is secondary to the tenderizing effects papain from the pineapple.  Fresh fruit such as pineapple is necessary because canning or other heat processing destroys the enzyme papain.

Gelatin is a protein that comes from the connective tissue of animals such as bones, ligaments and cartilage.  Some gelatin is made from seaweed (agar).  Gelatin is a protein and will break down in the presence of the enzyme papain.  You will use gelatine in this activity to represent meat.

Materials:
1 envelope of unflavored gelatin

1 cup boiling water

1/3 cup cold water

1/3 cup ice water (with crushed ice if available)

1 small can of crushed pineapple

1 fresh pineapple



Adolph meat tenderizer

1 kiwi

5 cups or small beakers

5 spoons

hot plate

1 beaker, 1 pint or larger

measuring cups

Procedure:
1.
Stir the gelatin into 1/3 cup of cold water in the large beaker.  Stir and let sit for 2 minutes.

2.
Add 1 cup boiling water to the gelatin mix and stir until all the gelatin is complete dissolved.

3.
Add 1/3 cup of ice water to the gelatin mix. Use cold tap water if ice is not available.

4.
Pour an equal amount of the mix into 5 cups.

5.
Mark one cup as control -- no additives.

6.
Put a small amount of fresh crushed pineapple into another cup and label. 

7.
Repeat step 6 with the canned pineapple, kiwi, and meat tenderizer.  Be sure to label each container with the appropriate contents.

8.
Refrigerate all 5 containers for at least 1 hour and examine.  Record your observations below.

	Observation of Papain Effects on Protein Source

	Additive
	How well did the mixture gel? (Well, Simi-gel, not at all, etc.)
	Notes

	Control, no additive
	
	

	
	
	

	
	
	

	
	
	

	
	
	


1.
Which mixtures did not gel and why?

2.
Why is fresh tropical fruit necessary for the break down of protein?

3.
What are the two sources of gelatin?

4.
Why are fresh pineapple slices sometimes added to cooking meat?

5.
When you cook meat such as a large roast in the oven, you often find a jelly-type material in the bottom of the pan.  What is this?

6.
When Wasps, hornets and jellyfish sting the venom they inject is a type of protein.  One first aid recommendation is to apply Adolph=s Meat Tenderizer.  Why?

7.
Some laundry detergents contain enzymes in the same class as papain called proteinase.  These detergents will clean blood and grass stains.  Based on what you know about how papain works, how do these detergents work to remove stains?

8.
Bacteria, including disease causing bacteria, made up of proteins.  In the tropics, fresh tropical fruits are important in the prevention of disease.  How do they help prevent disease?
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