Name______________________

Date____________ Period______

Why Do Apples Turn Brown?

Introduction

Apples and other produce (e.g., pears, bananas, peaches, potatoes) contain an enzyme (called polyphenol oxidase or tyrosinase) that reacts with oxygen and iron-containing phenols that are also found in the apple. The oxidation reaction basically forms a sort of rust on the surface of the fruit. You see the browning when the fruit is cut or bruised because these actions damage the cells in the fruit, allowing oxygen in the air to react with the enzyme and other chemicals. 

The reaction can be slowed or prevented by inactivating the enzyme with heat (cooking), reducing the pH on the surface of the fruit (by adding lemon juice or another acid), reducing the amount of available oxygen (by putting cut fruit under water or vacuum packing it), or by adding certain preservative chemicals (like sulfur dioxide). On the other hand, using cutlery that has some corrosion (as is seen with lower quality steel knives) can increase the rate and amount of the browning by making more iron salts available for the reaction.

Question: Does increasing or decreasing the pH on the surface of the fruit reduce browning?

Hypothesis:

Materials/ Procedure:

1 apple

knife

2 liquid acids minimum

2 liquid bases minimum

Control (you decide what it is)

5-6 small paper/ plastic cups with lids/ plastic wrap

1. Label your cups with the appropriate acid/ base/ control.

2. Fill one of the cups with enough liquid (acid) to cover a small piece of apple.

3. Repeat step 2 for the remaining acid, bases and control.

4. Cut small pieces of apple (nearly the same size) to place into each cup.

5. Place one piece of apple into each cup and cover with lid or plastic wrap.

6. Make initial observations of each cup.

7. Put your lab in a safe place.

8. Make observations for the next three days.

9. Dispose of your apples and the liquids properly.

Data Table:
Conclusion: 

Answer these questions in complete sentences.

1. Was your hypothesis supported by your data? Why or why not?  (Do all of your apple slices look the same? Are some different from others?)
2. Based on your results, what substances in each apple treatment affected the enzyme activity responsible for the browning of the apples? Which substances did not appear to affect the enzyme activity? 

3. Can you think of a reason why some chemicals affected the enzyme while others didn't? 

4. What errors/ limitations were present in your experiment? 

5. If you were able to repeat this experiment, what would you try next time?

