The Apple of My Eye:

Testing for Carbohydrates

Unit:


The Apple Genomics Project

Lesson:

Testing for Carbohydrates
Situation:
This lesson is intended for use with upper elementary, middle, and high school science, agriculture, or family and consumer science classes. It could also be used with informal audiences from upper elementary school age and up, studying science, apples, or the sense of taste. 

General Objective: 
To teach youth to recognize differences between apple varieties.

Specific Objectives:




1. To identify differences and similarities between characteristics and uses 


of varieties of apples, including taste and appearance.




2. To use science to explain the differences in taste of different apple 



varieties.
Time Required: 
About an hour
Instructor Directions: 

Prior to having students complete this activity, collect a number of different varieties of apples from a local grocery store, farmer’s market, or orchard. Other materials needed include: brown iodine, Benedict’s solution, a small paintbrush, an apple for each individual or group of students, a knife, safety goggles, and a lab apron. Note: Do not use apples that have been kept in storage for this exercise because, starch converts into sugars over time, so most of the starch will have disappeared in old apples.

Resources: 

· For a list of national academic standards met by this activity, see the “Apple of My Eye” lesson on the apple genomics website where you downloaded this activity. The “Apple of My Eye” lesson also has additional activities and information about apples.
 Testing for Carbohydrates
One way that growers determine whether an apple is mature or not is by testing the starch content of the fruit. Apples naturally contain a carbohydrate known as starch. As apples ripen, the amount of starch decreases because it is converted into sugars that are more easily used as energy by a growing seed (or by an animal that eats the fruit). Starch is converted to sugars near the core of the apple first, and next to the skin last (so an apple ripens from the inside out). Apples are considered ripe when most of the starch has been converted to sugars. Growers can test apples to see if this conversion has taken place by using an iodine test. This is a simple way to see whether an apple is ripe because iodine turns a dark purple color in the presence of starch. You can see this for yourself by doing a starch-iodine test.

1. Collect the following materials: brown iodine, a small paintbrush, an apple, a knife, safety goggles, and a lab apron. Note: Do not use apples that have been kept in storage for this exercise because, as you learned in class, starch converts into sugars over time, so most of the starch will have disappeared in old apples.

2. Safety first! Put on the safety goggles to protect your eyes. Wear the lab apron to protect your clothes, because iodine stains. 

3. Carefully cut the apple in half.

4. Using the paintbrush, carefully brush some iodine onto the cut surface of the apple. Or, you can also just put some iodine on a plate and dip an apple slice into the iodine.

5. If there is starch in the apple, parts of the apple will become a dark purple to black color. Does this happen?

6. The amount of surface area of the apple that turned purple after completing this test indicates the amount of starch remaining in the apple. If the apple has only a little bit of purple, it is probably ripe. How does this help growers who do the starch-iodine test?

7. You may want to do a starch-iodine test on a potato, too. Potatoes are very high in starch and low in sugar, so what color will they turn if iodine is applied? Compare this to the starch content of an apple. Does a potato have more or less starch than an apple?

8. You may also want to compare the starch contents of different apple varieties. Those that are sweeter by nature have higher sugar (and thus, lower starch, so the starch-iodine test gives a relatively lighter coloration) contents. Or, compare apples that have been stored for a while to fresh apples to convince yourself that starch disappears over time.

9. Don’t forget to clean up! All of the solutions can be rinsed down the drain with excess water. Follow your instructor’s directions for cleaning up your work area.

You can also test apples to see which types of carbohydrates are present in apple juice. As you learned in class, starch is converted into a mixture of simple and complex sugars. You can quantify the amount of simple sugars present by doing a test with Benedict’s solution, an alkaline solution of copper (II) sulfate that changes color in the presence of simple sugars such as glucose and fructose (the most common type of carbohydrate in fruit).

1. Collect the following materials: White grape juice, lime juice, apple juice, Benedict’s solution and reference color sheet, three test tubes and a test tube holder, a boiling water bath, a graduated cylinder, safety goggles, and a lab apron.

2. Safety first! Put on the safety goggles and the lab apron.

3. Add 4 mL of white grape juice and 1 mL of Benedict’s solution to a test tube and swirl to mix.

4. Repeat step 1 twice, using lime juice and apple juice in place of the white grape juice.

5. Carefully place all three test tubes in a boiling water bath.

6. Wait several minutes until any possible color changes have occurred. Use the Benedict’s solution reference color sheet to determine the concentration of simple sugars in each test tube. Which juice has the highest concentration of simple sugars? Do you think all of the sugar present is natural sugar, or do you think some was added during juice production?

7. You may also want to try brushing Benedict’s solution directly onto a slice of apple to see if a color change occurs, and attempt to quantify the concentration of simple sugars present in the apple.

8. Don’t forget to clean up! All of the solutions can be rinsed down the drain with excess water. Follow your instructor’s directions for cleaning up your work area.
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