Name __________________________ Date __________  Period ____  Due  _________
Regents Biology Laboratory Investigation

THE ACTIVITY OF BROMELIN
Background Information


Almost all of the processes that make up the metabolism of the human body involve enzymes.  That is, they need a protein catalyst to make the process work.  Recall that an enzyme or catalyst is a protein that lowers the activation energy of a reaction, to make it proceed faster.  Enzymes do not make reactions that wouldn’t normally happen occur, and they do not add any energy; they simply make it easier for the reaction to proceed.  Enzymes are also reusable, so when they are done catalyzing one reaction, they can go right on and help out with another.  What helpful molecules!
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All living things have enzymes; without them, metabolic processes would take too long to happen.  The enzyme of interest to us today is bromelin, an enzyme found in pineapple (Ananas comosus), but also present in many other fruits.  Bromelin is in the class of enzymes known as proteases, which means it breaks down proteins into the amino acids of which they are comprised.  The enzyme is found both in the fruit and the stem of the pineapple.  It is thought that the purpose of the enzyme is to aid in the ripening of the pineapple, making it more mooshy and aromatic, and thus more attractive to organisms which might help pollinate the fruit.  Most pineapples grown commercially, however, do not flower, and are reproduced asexually.

The enzyme bromelin has been used medicinally for a long time.  It has been reported to reduce inflammation, improve digestion, and even rid the body of parasites.  Pineapple is also a very good source of vitamins C, B1, and manganese.

Jell-O® is a popular dessert, made of protein which, on special occasions, contains fruit or other treats suspended in it.  The Jell-O® company warns against using certain fresh fruits, however, as the gelatin will not set (see figure 1).  Today, we shall find out exactly why the company has this warning on the box.
Purpose

The purpose of this investigation is to discover exactly what will happen when fresh or canned pineapple is added to Jell-O®.  We will discuss the effects of heat on enzyme form and function, and see why certain food processing techniques may be helpful or harmful to the nutritional value of the food that we eat.
Materials

Fresh pineapple
Canned pineapple


250 mL beaker
Glass stir rod

Digital balance
1000 mL beaker

Chemical scoop
Jell-O® powder

Hot plate
Refrigerator


Distilled water
Graduated cylinder
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Procedure
DAY ONE

1.  Begin by boiling enough distilled water for your group (and, if you’re in the sharing mood, the group next to you) in the 1000 mL beaker.  You’ll need 100 mL of boiling water each.

2.  While the water is boiling, measure out 35 g of Jell-O® powder into a 250 mL beaker.
3.  Measure out 100 mL of cold water in a graduated cylinder.

4.  When the water has boiled, measure out 100 mL, and add it to the Jell-O® powder.  Stir until it is completely dissolved.
5.  Add 100 mL of cold water to the mixture and stir.

6.  Add EITHER 1 chunk of fresh pineapple OR 1 chunk of canned pineapple.  DO NOT ADD BOTH.  Record which you added in the space below.  Make sure that at your lab table at least one group uses fresh, and at least one group uses canned.
I added _______________________________________  to my Jell-O®.  
7.  Label your beaker, and place it on the tray with your class name on it.  Your kind and caring teacher will place it in the refrigerator for you.
8.  You will make your observations of the results on day two.  Make sure you don’t loose your lab between the two days!
9.  Return all your materials to the lab bench, and make sure that your table is cleaned up.

QUESTION 1:  Make a hypothesis about what will happen to the mixture in your beaker, using what you know about enzymes.
DAY TWO

1.  Remove your beaker from the tray, and examine it.  Record your observations.

2.  You MAY NOT eat the experiment.  Science, while it may look delicious, is still not eatable.

3.  Throw the contents of your beaker in the trash, and NOT down the drain, remove the tape from your beaker, and put it on the cart to be washed.

Analysis
QUESTION 2:  What happened to the mixture in your beaker?
QUESTION 3:  Why do you think you observed the results that you did?
QUESTION 4:  Often, bromelin and other fruit enzymes are used in meat tenderizer.  Why do think that these ingredients are included?

QUESTION 5:  What happened in the beaker of a group that used the opposite kind of pineapple that you did?
QUESTION 6:  What process is used in canning that might explain the results of this experiment?
QUESTION 7:  Name two ways to denature (change the shape of) a protein such as an enzyme.

QUESTION 8:  How could you determine the temperature at which bromelin becomes denatured?

QUESTION 9:  What are two things that you would change about this lab, if you could?
Figure 1.  Bottom label from Jell-O® box, containing fresh fruit warning.
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