WHAT’S WRONG WITH MY JELL-O®?
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BACKGROUND

Jell-O® packages have a “warning” on their labels that tells the consumer NOT to prepare the jiggly dessert with fresh or frozen pineapple because the gelatin will not set. How could the pineapple prevent the gelatin from setting?
To answer this question, we need to know how gelatin is made. Gelatin is made out of the hides, bones, and inedible connective tissues from animals butchered for meat. All these tough parts are made of proteins. 

Commercial gelatin making starts by grinding up bones. The crushed bones are then soaked in

a strong base (high pH) to soften them, and then passed through progressively stronger acid

(low pH) solutions, until the end result isn't recognizable as bones at all! Then the whole mess

is boiled for hours to extract the gelatin which is skimmed off the boiling pot, and dried into a powder. With added sugar, flavorings, and artificial color, it's ready to become a jiggly dessert!

So, gelatin is made from bone, which is made from protein, so it must be tough stuff! So why can’t you put fresh pineapple in it?

Let’s learn a bit about pineapple. The pineapple plant (Ananas comosus) belongs to the bromeliad family. It is thought to have originated in Brazil. As with some other tropical fruits, the pineapple fruit contains an enzyme that breaks down, or digests, protein. This protease (protein-digesting) enzyme in pineapple is called bromelain, which is extracted and added to products including some meat tenderizers. 
So, why is it okay to add canned pineapple to Jell-O®? In lab today, you’re going to conduct an experiment to try to find the answer to this question.

MATERIALS

package of Jell-O®

small plastic cups

water



stirring rod


fresh pineapple chunks
canned pineapple chunks

thermal gloves


graduated cylinders

600mL beaker

hot plate
PROCEDURE – DAY 1

1) Gather materials and/or identify their location: 3 small plastic cups, sharpie, 50 mL graduated 

cylinder, pipette, forceps, beaker of liquid gelatin, fresh and canned pineapple pieces

2) Label one cup “no pineapple,” one “fresh pineapple,” and one “canned pineapple.” Write 
your group’s initials on each cup.

3) Pour 50mL of the liquid gelatin into six different cups.

4) Add one piece of fresh pineapple to the “fresh” cup. Add one piece of canned pineapple to the 

“canned” cup.

5) Carefully transfer your cups to the tray, which will be placed in the refrigerator.

6) Clean up all spills and return materials to their appropriate locations.

PROCEDURE – DAY 2
1) Obtain your three cups.

2) Record qualitative observations in the data table. What does the Jell-O® in each cup look 
like?

3) Use the graduated cylinder to carefully measure the liquid portion of gelatin that did not 
solidify. Record values in the data table. 

4) Report your group data to the teacher and calculate the average volume of unsolidified 
gelatin 
for each IV variation.

GROUP DATA
THE EFFECT OF BROMELAIN ON GELATIN SOLIDIFICATION

	Observations
	No pineapple
	Fresh pineapple
	Canned pineapple

	Qualitative
	
	
	

	Quantitative  (mL of liquid gelatin)
	
	
	


CLASS DATA

AVERAGE VOLUME OF GELATIN NOT SOLIDIFIED

	Trial #
	No pineapple
	Fresh pineapple
	Canned pineapple

	1
	
	
	

	2
	
	
	

	3
	
	
	

	4
	
	
	

	5
	
	
	

	6
	
	
	

	7
	
	
	

	8
	
	
	

	9
	
	
	

	10
	
	
	

	AVG
	
	
	


CONCLUSIONS
1) What was the purpose of adding no pineapple to some of the Jell-O® cups? Why was this important?

2) During the canning process, food is exposed to very high temperatures in order to kill any microbes that might get packaged along with the food. Use your knowledge of enzyme structure and function and information from the Background section to explain the results for the “fresh” versus “canned” pineapple cups. 

EXTENSION

Meat tenderizer is made from papain, a proteolytic enzyme extracted from papayas. If your friend asked you to add papaya to his Jell-O for an extra vitamin boost, how would you respond? Use data from today’s lab and your knowledge of the function of meat tenderizers to support your answer. 

 APPLICATION

Your friend suffers from lactose intolerance, a condition that can cause severe nausea, bloating, and intestinal discomfort when the person consumes dairy products. Her body does not produce enough lactase, an enzyme that breaks down lactose, a disaccharide found in milk. Once broken down, lactose’s monomers, glucose and galactose, can be absorbed by the small intestine. She tries to take lactaid pills, tablets that contain thousands of copies of lactase, but can’t stand the feeling of swallowing them. Therefore, she dissolves the lactaid pills in hot tea. Unfortunately, she is still experiencing severe stomach upset.

Use your knowledge of enzymes to explain to your friend why her method of taking the lactaid pills is not working. In your response, be sure to

· Provide a biochemical description of lactose intolerance

· Explain what the lactaid pills are supposed to do

· Explain why your friend’s method of taking the pills isn’t working

· Suggest an alternative method for how your friend could take the tablets and why this should work

· Include appropriate scientific vocabulary and data from the lab to support and enhance your answer
