
Doctor?  My apple has turned a strange color.  Please help!

Have you ever noticed how some fruit (especially apples) turns brown when it is cut and left open to the air for a period of time?  This is a process known as oxidation.  When you cut open the apple, you expose the cells inside the apple to the oxygen in the air.  There are substances in the cells of the fruit that react with the oxygen of the air and cause the fruit to turn a different color.  In today's investigation, you are going to look at ways to prevent this color change from occurring and thereby preserve your fruit for a longer period of time.

1. Do you have any ideas as to what substances we could use to prevent this browning of fruit from occurring?  Maybe you have some ideas from around home.

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

2. At your station, you should see 5 paper plates and a marker.  Use the marker and label each of the paper plates as either “plain”, “salt”, “sugar”, “lemon juice”, or “water”.  So, you will end up with 5 labeled plates with one of the words listed above on each plate.

3. You should also see at your station one banana, one apple and one potato.  Do not eat any of these items!  We will be using them for our experiment.

4. Be careful!  You will notice a knife at your station.  Carefully cut the banana into ten evenly sized pieces.  Do the same for the apple and the banana.

5. Place two pieces of each of the banana, apple and potato onto each of the 5 plates.  At the end of this step you should have 2 pieces of banana on each plate, 2 pieces of apple on each plate and 2 pieces of potato on each plate.  Ensure that you can still read the label that you wrote on each plate.

6. Sprinkle the slices on the “salt” plate with the salt at your station.  Ensure that all items receive about equal amounts of salt.

7. Sprinkle the remaining plates with the item corresponding to the label on the plate.  Ensure that all items on the plate receive about equal amounts of the substance being sprinkled.

8. The plate marked as “plain” will not be sprinkled with anything.  This is our control plate and we will use it to measure the effectiveness of our preservation agents.  Our preservation agents are the substances which we are using to try and limit the color change of our banana, apple and potato.

9. Which item do you think will be most effective in reducing the amount of browning that takes place on our apple, banana and potato?  State why you think this item will be most effective.

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

_____________________________________________________________________________

10. Make measurements of each plate at 10 minute intervals during the class.  Describe what you see on each of the samples on the plates.  Try to estimate the amount of the sample that has become brown and record your measurements in the table below.  Also record if there is any other color change (do some of the samples turn a darker shade of brown that the other ones?).

	Time
	Plain Plate
	Salt Plate
	Sugar Plate
	Lemon Juice Plate
	Water Plate

	After 0 minutes
	
	
	
	
	

	After 10 minutes
	
	
	
	
	

	After 20 minutes
	
	
	
	
	

	After 30 minutes
	
	
	
	
	

	After 40 minutes
	
	
	
	
	

	After 50 minutes
	
	
	
	
	


11. How did the items on our control plate (the “plain plate”) appear after 50 minutes?

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

12. Which of the preservation agents had the greatest effect in stopping the browning of our samples?  Also state why you think that this agent had the greatest effect.

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

_____________________________________________________________________________

13. Which of the preservation agents had the least effect in stopping the browning of our samples? Also state why you think that this agent had the least effect.

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

_____________________________________________________________________________

14. What you should have noticed was that lemon juice was an effective preservation agent to prevent the browning of our samples.  This is because it has a high amount of vitamin C in it. Other substances that contain vitamin C would also prevent browning.  This is why, when people make a fruit salad, that they pour a small amount of orange juice in with the fruit.  After mixing, the orange juice coats the fruit and allows it to sit on the table longer without turning brown.

15. Why do you think that an apple, banana and potato only turns brown after you cut them?

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

16. Can you think of any other ways of controlling the browning on these items?  Think of other indicators of chemical change and how you can control the appearance or existence of those indicators in the reaction.

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

17. We're going to talk together in class about why this occurs.  Write down the answer to why browning occurs in the space below:

______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

18. Can you think of any other methods of preserving food that you have seen in your house? Think about your pantry and what you do with leftovers after dinner.

______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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