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McMush Lab
Background
You are what you eat. Literally. Carbohydrates, proteins, lipids, vitamins and minerals, the nutrients found in food, break down during digestion into smaller, simpler molecules. Within the cells, the molecules reassemble into complex products needed for growth energy and repair. Poor or deficient diets can cause diseases such as scurvy, rickets, and heart disease while nutritious, balanced diets promote good health.
Purpose
Today’s lab will test food for specific molecules necessary for good nutrition. 

Pre-Lab Questions
What macromolecules supply organism with the raw materials for energy?  














Water does not contain nutrient molecules. What is the purpose of testing water?

Materials

· 9 test tubes and a test tube rack
· Labels
· Hot plate 
· Beaker with boiling water bath
· Protein mixture
· Glucose solution
· Starch mixture
· Oil 
· Water
· Disposable pipette 
· McMush Mixture
· Benedicts solution

· Biuret solution

· Lugol’s Iodine solution
· Sudan III stain
Caution: Biuret solution and Benedict’s solution are caustic and Lugol’s Iodine solution will stain. Wear apron and goggles during this lab. Use safe laboratory practices when placing a test tube in or removing test tubes from a water bath. 
Procedure Part I: Testing for known substances
To test for protein:

1. Place 1 ml of the protein mixture into its test tube and 1 ml of water to a test tube.

2. Add 5 drops of Biuret solution to each test tube. Record your results in the data table.
To test for glucose (carbohydrate): 
1. Place 1 ml of the glucose solution into its test tube 1 ml of water to another test tube. 
2. Add 5 drops of Benedict’s solution to each test tube. 
3. Place the tube in a beaker of boiling water and boil for five minutes. Use test tube clamps to hold hot test tubes. Record your results in the data table.

To test for starch (carbohydrate): 
1. Place 1 mL of the starch mixture into the test tube and 1 mL of water to another test tube. 
2. Add 5 drops of Lugol’s iodine solution to each test tube. Record your results in the data table.

To test for fat (lipid):
1. Place 1 mL of oil and 1 mL of water into the test tube. In the other test tube, add 2 mL of water. 
2. Add 2 drops of Sudan III stain in each test tube and shake gently. Record your results in the data table. 
Part 2: Testing for Unknown Substances
Repeat the reagent tests with 1 mL of the McMush Mixture. Record your results.
Data and Observations

	Molecule
	Reagent Test
	Positive

Results
	Negative

Results
	McMush

(pos. or neg.)

	Protein
	Biuret Solution
	
	
	

	Glucose
	Benedict’s Solution
	
	
	

	Simple sugar
	Lugol’s Iodine Soln.
	
	
	

	Lipid
	Sudan III
	
	
	


Analysis Questions

1. What macromolecules are found in the McMush?​​​​​​
















2. What macromolecule was not tested for in the lab? 





3. What food items in the kid’s meal might contain:


Protein 










Simple Sugar









Starch 










Fat









4. Predict which macromolecules are present in the following foods and briefly explain why you think the molecules might be present. Decide on the reagent(s) you would use to test your prediction.
	Food Item
	Macromolecule Prediction
	Explanation
	Reagent Test

	Cheese puff
	
	
	

	Yogurt
	
	
	

	Egg
	
	
	

	Honey
	
	
	


Conclusions
Describe two other applications for using these reagents, other than creating a “cosmic milkshake” with the nutrients that astronauts need.
Answer KEY
McMush Lab

Background

 You are what you eat. Literally. Carbohydrates, proteins, lipids, vitamins and minerals, the nutrients found in food, break down during digestion into smaller, simpler molecules. Within the cells, the molecules reassemble into complex products needed for growth energy and repair. Poor or deficient diets can cause diseases such as scurvy, rickets, and heart disease while nutritious, balanced diets promote good health.

Purpose

Today’s lab will test food for specific molecules necessary for good nutrition. 

Pre-Lab Questions

What macromolecules supply organisms with the raw materials for energy?

Lipids and carbohydrates








Water does not contain nutrient molecules. What is the purpose of testing water?


Water is the control. It will show negative results for each test.












Materials

· 9 test tubes and a test tube rack
· Labels
· Hot plate 
· Beaker with boiling water bath
· Protein mixture
· Glucose solution
· Starch mixture
· Oil 
· Water
· Disposable pipette 
· McMush Mixture
· Benedict’s solution

· Biuret solution

· Lugol’s Iodine solution
· Sudan III stain

Caution: Biuret solution and Benedict’s solution are caustic and Lugol’s Iodine solution will stain. Wear apron and goggles during this lab. Use safe laboratory practices when placing a test tube in or removing test tubes from a water bath. 
Procedure Part I: Testing for known substances
To test for protein:

3. Place 1 ml of the protein mixture into its test tube and 1 ml of water to a test tube.

4. Add 5 drops of Biuret solution to each test tube. Record your results in the data table.

To test for glucose (carbohydrate): 
4. Place 1 ml of the glucose solution into its test tube 1 ml of water to another test tube. 
5. Add 5 drops of Benedict’s solution to each test tube. 
6. Place the tube in a beaker of boiling water and boil for five minutes. Use test tube clamps to hold hot test tubes. Record your results in the data table.

To test for starch (carbohydrate): 
3. Place 1 mL of the starch mixture into the test tube and 1 mL of water to another test tube. 
4. Add 5 drops of Lugol’s iodine solution to each test tube. Record your results in the data table.

To test for fat (lipid): 
1. Place 1 mL of oil and 1 mL of water into the test tube. In the other test tube, add 2 mL of water. 
2. Add 2 drops of Sudan III stain in each test tube and shake gently. Record your results in the data table. 
Part 2: Testing for Unknown Substances
Repeat the reagent tests with 1 mL of the McMush Mixture. Record your results.
Data and Observations

	Molecule
	Reagent Test
	Positive

Results
	Negative

Results
	McMush

(pos. or neg.)

	Protein
	Biuret Solution
	Pink or purple
	Blue
	+

	Simple sugar
	Benedict’s Solution
	Green, yellow or brick red
	Blue
	+

	Starch
	Lugol’s Iodine Soln.
	Blue-Black
	Yellow-brown
	+

	Lipid
	Sudan III
	Red Layer
	No change
	+


Analysis Questions

1. What macromolecules are found in the McMush?​​​​​​ Proteins, carbohydrates, and lipids (
glucose is a monomer)




2. What macromolecule was not tested for in the lab? 
Nucleic acids
3. What food items in the kid’s meal might contain: Answers will vary.
Protein meat patty
Simple Sugars soda or milk, ketchup, pickles
Starch 
bread, pickles, fries
Fat
meat patty, fries
4. Predict which macromolecules are present in the following food and briefly explain why you think the molecules might be present. Decide on the reagent(s) you would use to test your prediction. Answers will vary.
	Food Item
	Macromolecule Prediction
	Explanation
	Reagent Test

	Cheese puff
	Carbohydrates Lipids
	Considered junk food, greasy 
	Lugol’s Iodine, Sudan III

	Yogurt
	Carbohydrates, Protein, Lipids
	It comes from milk, babies can only drink milk so it must contain all of them
	Biuret solution, Benedict’s solution, Sudan III, Lugol’s iodine

	Honey
	Simple sugars
	It’s very sweet
	Benedict’s solution


Conclusions

Describe two other applications for using these reagents, other than creating a “cosmic milkshake” with the nutrients that astronauts need.
Answers will vary; students should describe other applications such as preparing nutritious blended meals for elderly or sick patients, or testing the nutrients present in new food products.
