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Goals of the Experiment:

· Test for the presence of macromolecules in various foods

· Interpret the results of the macromolecules tests in order to make predictions

· Determine the function of macromolecules in the human body

· Identify examples of macromolecules in the human body

Background:

The four common macromolecules found in living organisms are carbohydrates, protein, lipids, and nucleic acids. Most foods are composed of plant substances and animals, and therefore are made up of different combinations of the macromolecules. The macromolecules can often be detected by taste or solubility characteristics. Scientists have discovered different tests that allow us to identify the presence of macromolecules.

Introduction:
You’re a scientist at the Food and Drug Administration’s (FDA) Center for Nutrient Analysis in Atlanta, Georgia. Recently, there has been an attack by a new species of zombie. Scientists believe that the only way to combat this attack is by feeding them a substance with high levels of complex carbohydrates and protein, since these macromolecules appear to kill the new species’ cells. Scientists have also found that the zombies seem to thrive and grow rapidly when fed simple sugars.  The FDA has assigned your team to be in charge of running tests to identify the protein, lipid, and carbohydrate composition of yogurt, milk and oatmeal. These test results will determine which of the three substances will be the best food to fight off the invasion. It is up to you and your team to save the world!
Materials & Equipment:

· Test Tube

· Distilled Water

· Glass Marking Pencil

· Graduated Cylinder 
· Apple Juice

· Test Tube Rack

· Paper Bags

· Pipette

· Biuret Reagent

· Potato Solution

· Hot Plate

· Beaker

· Oatmeal Solution

· Test Tube Holder

· Whole Milk

· Benedict’s Solution

· Iodine

· Cooking Oil

· Gelatin Solution

· Yogurt

Procedure

Lipid Test

1. Obtain 5 pieces of brown paper bag. Label each with one of the following: distilled water, cooking oil, 

yogurt, milk, oatmeal.

2. Place 2-3 drops of distilled water on the bag labeled distilled water. 

3. Repeat step 2 with each of the food substances on its corresponding bag. 
(Each bag should have only one food title written on it.)

4. Let the bag pieces dry for 2 minutes. 

5. Use a paper towel to blot off any extra moisture.

6. Hold the bag over the blower or fan for 1 minute to dry. 

7. If the solution left a grease stain, it contains lipids. For each substance tested that is on the data table, write a “+” if lipids are present and a “-“ if lipids are not present. 

8. Throw your paper bag pieces in the garbage.

Note: The water and oil are your controls for the lipid test. The water should test negative for lipids, and the oil should test positive for lipids.

Protein Test
CAUTION: Biuret Reagent contains a strong base. If you splash any on yourself wash it off immediately with water.
1. Obtain five test tubes. Label each one of the following: distilled water, gelatin, yogurt, milk, oatmeal.

2. Use a pipette to transfer 5 mL (5 mL = 1 full pipette) of distilled water into the test tube labeled “distilled water.”

3. Repeat step 2 with each of the food substances. (Each test tube should have only one food item in it.)

4. Add 5 drops of Biuret Reagent to each test tube. 

5. Gently shake the contents of each test tube 

6. Biuret Reagent changes color from blue to violet in the presence of protein. For each substance tested that is in the Data Table, write a “+” if protein is present or a “-“ if protein is not present. 

7. Wash the test tubes thoroughly.
Note: The water and gelatin solution are your controls for this test. The water should test negative for proteins and the gelatin solution should test positive for proteins.

Simple Carbohydrate Test

1. Obtain five test tubes. Label each one of the following: distilled water, apple juice, yogurt, milk, oatmeal.

2. Use a pipette to transfer 5 mL (5 mL = 1 full pipette) of distilled water into the test tube labeled “distilled water.”

3. Repeat step 2 with each of the food substances. (Each test tube should have only one food item in it.)

4. Add 10 drops of Benedict’s Solution to each test tube. 

5. Gently shake the contents of each test tube. 

6. Place the test tubes in the hot water bath for 3-5 minutes. Remove the test tubes using test tube holders. 

7. A rusty brown color in response to Benedict’s Solution indicates a large amount of simple sugars. An orange color indicates a moderate amount of simple sugars and a green or yellow color indicates a small amount of simple sugars. A blue color indicates no simple sugars present. For each substance tested that is in the Data Table, write a “+” if simple carbohydrates are present or a “-“ if simple carbohydrates are not present. 

8. Allow the test tubes to cool and then wash them thoroughly.

Note: The water and apple juice are your controls for this test. The water should test negative for simple sugars and the apple juice should test positive for simple sugars.

Complex Carbohydrate Test                                   
 Caution: Iodine will stain your skin and clothing!

1. Obtain five test tubes. Label each one of the following: distilled water, potato, yogurt, milk, oatmeal.

2. Use a pipette to transfer 5 mL (5 mL = 1 full pipette) of distilled water into the test tube labeled “distilled water.”

3. Repeat step 2 with each of the food substances. (Each test tube should have only one food item in it.)

4. Add 5 drops of Iodine to each test tube. 

5. Gently shake the contents of each test tube. 

6. Iodine causes complex carbohydrates to turn dark blue or black. Substances without starch are colored brown by the iodine, but do not react with it. For each substance tested that is in the Data Table, write a “+” if complex carbohydrates are present or a “-“ if complex carbohydrates are not present. 

7. Wash the test tubes thoroughly.

Note: The water and potato solution are your controls for this test. The water should test negative for complex carbohydrates and the potato solution should test positive for complex carbohydrates.

Adapted from Macromolecules Lab made by Mrs. Smith, from Warren Township High School. 
© Partnership for Environmental Education and Rural Health at                 

College of Veterinary Medicine & Biomedical Sciences, Texas A&M University 

Funding support from the National Institutes of Health Office of Research Infrastructure Programs  (ORIP)

