Name: _____________________________________________________  Class ID ________


Zombie Apocolypse:
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Macromolecule Identification In Nutrients Lab 
Purpose: To test for the presence of macromolecules in various foods.

Background: The most common macromolecules found in living organisms are lipids, carbohydrates, proteins and nucleic acids.  Commonly consumed foods are combinations of these macromolecules.  Some of these compounds can be detected by taste, but others cannot.  Therefore, scientists use certain tests to identify the presence of macromolecules using chemical indicators.  

Mission: You are a mild-mannered scientist at the Food and Drug Administration Center for Nutrient Analysis in Atlanta Georgia.  You analyze food based on label declaration.  You perform tests using chemical indicators to determine the presence of proteins, lipids, simple and complex carbohydrates.  You have recently been alerted by a top-secret government organization that a species of Zombie has been discovered.  This species of undead seem to thrive and grow rapidly when fed simple sugars.  However, scientists have discovered that feeding this species proteins and complex carbohydrates are toxic to its cells, and kills the zombie. You have been tasked with determining which of following substances will be the best food to fight off the invasion – milk, yogurt or oatmeal.  It is up to you and your team to save us all!

Materials:
· 5 test tubes

· 1 test tube rack

· Sudan III

· Biuret’s reagent

· Benedict’s solution

· Iodine

· Distilled water

· Cooking oil

· Apple juice

· Gelatin solution

· Potato solution

· Oatmeal solution

· Milk

· Yogurt 

Procedure – Part I (Goggles must be worn for the entire lab period)
Each lab group will conduct only one of the tests in procedure – Part I.  The teacher will assign the test to be performed.  Once you have gathered your data, report the results to the class.  
Do not wash the test tubes out until the results have been shared with the class.

Protein Test

1. Obtain 5 test tubes and label them #1-5.  

2. Transfer 5 ml of the specified substance into the corresponding test tube:

a. #1 - Distilled water

b. #2 – cooking oil

c. #3 – apple juice

d. #4 – gelatin solution

e. #5 – potato solution

** Each test tube should have only ONE food item in it.

3. Add 5 drops of Biuret reagent to each test tube

4. Gently shake the contents of each test tube.  CAUTION: Biuret reagent contains a strong base.  If you splash any on yourself, wash it off immediately with water.  
5. Biuret Reagent changes color from blue to violet in the presence of protein.  In the data table, write a “+” if proteins are present or a “-“ if proteins are not present.  
6. Share the results with the class, and then wash the test tubes thoroughly.
Simple Carbohydrate Test

7. Obtain 5 test tubes and label them #1-5.  

8. Transfer 5 ml of the specified substance into the corresponding test tube:

a. #1 - Distilled water

b. #2 – cooking oil

c. #3 – apple juice

d. #4 – gelatin solution

e. #5 – potato solution

** Each test tube should have only ONE food item in it.

9. Add 10 drops of Benedict’s solution to each test tube

10. Gently shake the contents of each test tube.  
11. Place the test tubes in the hot water bath for 3 – 5 minutes.  Remove the test tubes using test tube holders.
12. A rusty brown color in response to Benedict’s solution indicates a large amount of simple sugars.  An orange color indicates a moderate amount and a green or yellow color indicates a small amount of simple sugars.  A blue color indicates no sugar present.  In the data table, write a “+” if simple carbohydrates are present or a “-“ if simple carbohydrates are not present.  
13. Share the results with the class, and then wash the test tubes thoroughly (after they have cooled completely).
Complex Carbohydrate Test

14. Obtain 5 test tubes and label them #1-5.  

15. Transfer 5 ml of the specified substance into the corresponding test tube:

f. #1 - Distilled water

g. #2 – cooking oil

h. #3 – apple juice

i. #4 – gelatin solution

j. #5 – potato solution

** Each test tube should have only ONE food item in it.

16. Add 5 drops of Lugol’s Iodine to each test tube

17. Gently shake the contents of each test tube.  
18. 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.  In the data table, write a “+” if complex carbohydrates are present or a “-“ if complex carbohydrates are not present.  
19. Wash the test tubes thoroughly.
Lipid Test
20. Obtain 5 test tubes and label them #1-5.  

21. Transfer 5 ml of the specified substance into the corresponding test tube:

k. #1 - Distilled water

l. #2 – cooking oil

m. #3 – apple juice

n. #4 – gelatin solution

o. #5 – potato solution

** Each test tube should have only ONE food item in it.

22. Add 5 drops of Sudan III stain to each test tube

23. Gently shake the contents of each test tube.  CAUTION: Use extreme care when handling Sudan III to avoid staining hands and clothing.
24. Sudan III will dissolve in lipids and stain them red.  In the data table, write a “+” if lipids are present or a “-“ if lipids are not present.  
25. Wash the test tubes thoroughly and move.
Procedure – Part II (Goggles must be worn for the entire lab period)

1. Fill in your data table with the results from the rest of the class.  
2. Obtain 5 ml of each of the 3 food sources to test from your teacher and place them in the corresponding test tube.  
a. #1 – milk
b. #2 – yogurt
c. #3 - oatmeal 
3. Using background knowledge, form a hypothesis that will state what macromolecules will be present in your substances.  Record your hypothesis. 
4. Perform the test you completed in Procedure Part I with your 3 food sources, using the same procedure.  Record your data.
5. Once all groups have completed their tests on the 3 food sources, share data with the class.
6. Clean and reorganize your lab station and begin to answer the analysis questions.
Zombie Apocolypse: Macromolecule Identification In Nutrients Lab
Data Tables:

	(20 points)
	Lipid
	Protein
	Simple Carbohydrates
	Complex Carbohydrates

	Distilled water
	
	
	
	

	Cooking oil
	
	
	
	

	Apple juice
	
	
	
	

	Gelatin
	
	
	
	

	Potato solution
	
	
	
	


Milk Hypothesis (5 pts) : ______________________________________________________________
__________________________________________________________________________________

Yogurt Hypothesis (5 pts):_____________________________________________________________

__________________________________________________________________________________

Oatmeal Hypothesis (5 pts):___________________________________________________________

__________________________________________________________________________________

	(15 points)
	Lipid
	Protein
	Simple Carbohydrates
	Complex Carbohydrates

	Milk
	
	
	
	

	Yogurt
	
	
	
	

	Oatmeal
	
	
	
	


Lab Analysis Questions (100 points total – 5 points each): Answer the following questions using complete sentences. Be thorough in your responses, and reference your data when applicable.
1. What was the purpose of using distilled water as one of your test substances?

2. What conclusion could you make if a positive test for any of the macromolecules occurred in the test tube containing only distilled water?

3. What was the purpose of washing the test tubes thoroughly between uses?
4. What macromolecule did you NOT test in this lab? __________________________________
Zombie Food Source Analysis

5. Which macromolecule(s) were present in the milk?

a. Did this support or reject your hypothesis?

6. Which macromolecule(s) were present in the yogurt?

a. Did this support or reject your hypothesis?

7. Which macromolecule(s) were present in the oatmeal?

a. Did this support or reject your hypothesis?

8. Using your data, what is your conclusion? Which of the 3 food sources will be best our best weapon to defeat the zombies? Explain.

Lab Analysis Questions Continued:
9. You are preparing to take a “Man vs. Wild” hike for several days in the harsh wilderness.  Using your data and your understanding of nutrition, which of the 3 possible Zombie food source substances would provide the best fuel for your body to endure this long adventure? Explain.

10. Do the sugars present in the apple juice need to be broken down into a simpler form by your digestive system before your body can utilize them for energy?  Explain.
11. People with diabetes are instructed to avoid foods that are rich in carbohydrates.  How could your observations in this investigation help you decide whether a person with diabetes should eat potatoes?

12. When using Sudan III, what indicates the presence of lipids?

13. When using Iodine, what indicates the presence of complex carbohydrates?

14. When using Biuret Reagent, what indicates the presence of proteins?

15. When using Benedict’s Solution, what indicates the presence of simple carbohydrates?

16. Describe at least two possible errors that could have occurred in your lab. 

17. Explain how the errors listed above may have impacted your results.

