LAB ON PROTEIN FOAMS
Watch the teacher’s demonstration on how to separate egg yolks and whites, and how to use the electric mixers.

The objective of this lab is to compare un-denatured protein to denatured protein AND compare protein foams, created under different conditions.  As egg whites or milk/cream are whipped, the whipping action denatures the protein in the food and introduces air into the mixture. Then as the protein begins to coagulate, it forms a fine film around the pockets of air. This increases the mixture’s volume and lightness. 

Follow the directions below for your assigned lab group. Display your completed ‘protein’ or ‘foam’, along with a spoon and label for each, on the table for evaluation.  

Lab group 1:  Separate the whites from the yolk in one room-temperature egg. Beat the egg white until stiff.  Prepare a label for this mixture that reads “Egg white foam made from room-temperature egg.”  
Repeat in same size bowl, using a refrigerator-temperature egg. Label this second foam “Egg white foam made from refrigerator-temperature egg.”
In another small bowl, separate the whites from the yolk in one refrigerator-temperature egg.  Label this bowl “Protein...undenatured”. This bowl will be displayed on the table with the denatured protein examples.
Lab group 2:  Separate the whites from the yolk in one room-temperature egg.  Beat the egg white until stiff, adding ¼ tsp. cream of tartar (acid) slowly as you beat. Prepare a label for this mixture that reads “Egg white foam made from room-temperature egg and cream of tartar (acid).” 
In a small bowl, separate the whites from the yolk in one refrigerator-temperature egg. Salt generously, using a salt shaker. Beat slightly with a fork. Prepare a label for this mixture that reads “Egg white denatured with salt”.  
Lab group 3:  Separate the whites from the yolk in one room-temperature egg.  Beat the egg white until stiff. Continue beating for an additional 5 minutes or until whites appear dry.  Prepare a label for this mixture that reads “ Egg white foam made from room-temperature egg... overbeaten.” 
In a small bowl, separate the whites from the yolk in one previously-frozen egg. Beat slightly with a fork. Prepare a label for this mixture that reads “Egg white denatured by freezing”.   
Lab group 4:  Separate the whites from the yolk in one room-temperature egg.  Add a small amount of yolk back to the whites.  Beat the egg whites until stiff.   Prepare a label for this mixture that reads “Egg white foam made from room-temperature egg.... including small amount of yolk (fat).” 

In a small bowl, separate the whites from the yolk in one refrigerator-temperature egg. Beat slightly with a fork. Prepare a label for this mixture that reads “Egg white denatured by mechanical beating”.   

Lab group 5: Separate the whites from the yolk in one room-temperature egg.  Beat the egg white until stiff.  Add 2 tablespoons of sugar...SLOWLY.   Prepare a label for this mixture that reads “ Egg white foam with sugar...added slowly.” 

Repeat steps above, only this time add sugar all at once shortly after eggs get ‘frothy’. Prepare a label for this mixture that reads “ Egg white foam with sugar... added all at once.”   
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Set up the table as shown above. Use the spoon in each bowl of whites to stir them or move them around as needed for your observations. Complete the following...
1.  Describe each foam above in one sentence. 


1.  ________________________________________________________________


2. ________________________________________________________________


3.  ________________________________________________________________

4.  ________________________________________________________________

5.  ________________________________________________________________

6.  ________________________________________________________________

7.  ________________________________________________________________
2.  Which would you consider to be the ‘strongest’ foam?

3.  Which would you consider to be the ‘weakest’ foam?

4.  Which foam has the greatest ‘volume’?

5.  Which foam has the smallest ‘volume’?
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On another table, set up four bowls as shown above.  Once again, use the spoon in each bowl of whites to stir them or move them around as needed for your observations. Complete the following...
1.  In your opinion and based on your observation, which source of denaturation worked the best? Explain.
1.Foam from room temp egg





5. Foam w/ sugar added slowly





4. Foam with yolk/fat included





3. Over-beaten Foam





6. Foam w/ sugar added  rapidly





Protein from a refrigerated egg





Protein denatured by  beating





Protein denatured by freezing





Protein  denatured with salt





2. Foam from refriger-ated egg





7. Foam with acid added 








