“That’s Funny, Why is it Runny?”  A Fruity Enzymes Investigation









Name_____________________

Objective:  To test for the presence of enzymes in fruit, their specificity and how environmental factors such as temperature and pH alter the structure and function of enzyme activity.

Background Information:

Ah, Jell-O.  The sweet colorful treat that can be layered with cool whip to make a parfait, cut into “Jigglers” of all shapes and sizes or served with your favorite fruit.  But wait; can you add just any fruit to your Jell-O creation?  The warning in the cooking instructions tells you not to add fresh or frozen pineapple, among other fruits, to the gelatin because it will not set.  Why not?

First you must consider what that sweet treat is really made of.  Besides sugar, Jell-O’s other main ingredient is gelatin.  Sounds harmless, right?  Gelatin is basically processed collagen, a structural protein that is found in the joints of many animals.  In other words, the fibrous molecule that makes skin, bones and tendons both tough and elastic is really what makes your Jell-O jiggle!  Essentially, the gelatin you eat in Jell-O comes from the collagen in cow or pig bones, hooves and connective tissues.  It’s pretty much ground up, soaked in strong acids and bases, boiled, skimmed and eventually powdered.  Sounds yummy!  When you make Jell-O, the gelatin dissolves in hot water and as the mixture cools, the collagen forms into a matrix that traps the water.  The result is a jiggling semi-solid mass that we recognize as Jell-O.

There you have it.  Jell-O.  Made from bone…made from protein…so it must be tough stuff, right?  So why can’t you put fresh pineapple in it?  Let’s investigate!

Materials:

Prepared 2-3 cm Jell-O Brand gelatin cubes (4 cubes per group)

Shallow dish or pan  (Petri dish)

Fresh Pineapple juice


-Prepared by pureeing fresh pineapple in a blender.  The puree should be strained 
through cheesecloth to separate the pulp from the juice.

Canned Pineapple juice


-Prepare as directed for fresh pineapple juice.  

Blender

Cheesecloth

Procedure:

1. Place two Jell-O cubes each in separate shallow pans or Petri dishes.

2. Label one dish “fresh” and the other “canned.”
3. Pour the appropriate juice sample over the Jell-O cubes until the bottom of the dish or pan is covered.
4. Observe the experimental set-up for 30 minutes and record observations at 5- minute intervals in a data table.
5. Share your results with the class by writing your data on your white board.
Lab Extension:
Materials Available:

Prepared Hot Knox Gelatin


 (Stir 2 envelopes of KNOX unflavored gelatin into 800 ml of hot water, store in a      

            warm water bath.)

Jell-O Brand Gelatin (can be used to prepare gelatin cubes)

Ice water bath

Boiling Water

Test tubes and rack

Petri Dishes

Pipettes

Spoons/stirring rods

Beakers

HCL

NaOH

Vinegar

Lemon Juice

Baking Soda

pH testing paper

Razor Blade or Knife (for cutting fruit)

A variety of fruits and/or fruit juice:


Pineapple (fresh, frozen and canned), Apples, Grapes, Strawberries, Kiwi, 
Orange, Papaya, Fig, other…

Meat Tenderizer (More than one brand…)

Using the materials provided, choose any two of the following questions to continue your investigation.

Question:  What other fruits contain protein-digesting enzymes?



Question:  Does meat tenderizer contain enzymes that digest protein?  

Question:  What effect does pH have on enzyme activity?

Question:  What factors speed up enzyme activity?

Question:  Are enzymes reusable?

Question:  What effect does temperature have on enzyme activity?  

Question:  At what temperature does the enzyme found in fresh pineapple denature?

Question:  What effect does detergent have on enzyme activity?

Question:  What effect does microwave radiation have on enzyme activity?

Each investigation needs to include the following:

a. Prediction:

b. Reason for your Prediction:

c. Procedure:

d. Data Table with the Results

e. Share your results with the class.

Reflections and Discussion Questions:

1. Clearly describe the results of your experiments. Provide a statement for what happened in each.

2. Clearly explain the results of your experiments.  Why did you get the results that you did?  Be specific!

3. What type of macromolecule is gelatin?

4. What substance contains the enzyme in this lab?

5. Identify the substrate in the lab(s)?

6. What does it mean when an enzyme “denatures?”

7. Are enzymes specific?  Explain.

8. Out of curiosity, what are some other food items we eat that contain gelatin?  You may need to research this!!

9. Create 1 new testable question regarding enzymes, that if given enough time, you would want to investigate.  

Final Assessment:

Individually, write a summary of your newfound understanding of enzymes, how they work and factors that affect their activity.  Be specific.  You may even want to include a labeled diagram in your explanation.  
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