Name                                                                       Class Period 


McMush Lab

Testing for the Presence of Biomolecules

I.  Introduction
a. background information

	Component
	Carbohydrate
	Sugar
	Fat
	protein

	Happy Meal 
	
	
	
	



The organic tests performed are for the presence of starch, simple sugars, proteins and fat.  The tests will tell if the macromolecule is present, but not in what amount.
There are 4 tests that will be run during this lab:

	Biomolecule
	Testing Solution
	Positive result
	Negative result

	Sugar (mono- and disaccharides
	Benedict’s solution
	Orange after heating
	Blue after heating

	Lipid 
	Sudan III
	Diffuse to orange pink
	Sit on top of solution; remain original color

	Starches
	Lugol’s solution
	purple
	Amber

	Proteins
	Biurets
	Light purple
	Light blue


Positive and Negative Controls

Positive controls are substances that will always test positive for the biomolecule.  Like testing sugar to see if there is sugar present.  Of course there is!  This lets the scientist know what a positive result will look like when they test something that they are not sure of.

Negative controls are substances that will always test negative for the biomolecules.  Water is used as a negative control, because there isn’t anything except H2O in there – no carbohydrates, lipids, or proteins.  The negative control lets the scientist know what a negative result will look like when they test something that they are not sure of.

b.  purpose:  to chemically test for the presence of biomolecules found in food samples

II. Materials:


Happy MealTM McMush Slurry

Benedict’s solution in dropper bottle



Lugol’s iodine in dropper bottle

Biuret Reagent in dropper bottle



Sudan III in dropper bottle

1 test tube


Sharpie
 



disposable pipette


Clock or stopwatch


water in a small beaker
Safety Alert

1. Goggles and aprons should be worn at all times during this lab investigation.

2. Point test tubes away from all people when heating samples.

3. Handle hot test tubes with test tube clamps.
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PROCEDURE

1. Label your test tube with your initials

PART 1: TESTING FOR SUGAR (Monosaccharides and Disaccharides)

1.  Place approx. 2 mL of McMush into the test tube

2.  Place a dropperful of Benedict’s solution in the test tube.  

3. Place the tube in a beaker of boiling water and boil for 5 minutes.
4. Use test tube clamps to remove the hot test tube. Do not leave the test tube clamp on the tube while it is heating
5. Use negative and positive controls to determine if there is sugar present.  Note any color change and record your results for the glucose test in the data table.

6. Wash contents of test tube down the drain and rinse out the test tube.
PART 2: TESTING FOR LIPIDS


1.   Add approx. 2 mL of McMush into the test tube.
2.  Place approx. 2 mL of water into the test tube. 
3.  Add a small dropperful of Sudan III to the test tube and shake gently to mix.  Allow it to sit undisturbed for a five minutes.  
4.  Compare the results of the McMush to the negative and positive controls to determine if there is lipid present. Note if the orange color is present throughout the liquid or whether it forms a layer on top, and record your results for the lipid test in the Data Table.
5.  Wash contents of test tube down the drain and rinse out the test tube.
PART 3: TESTING FOR STARCHES (Polysaccharides)

1.  Place approx. 2 mL of McMush slurry into a test tube.

2. Add 3 drops of Lugol’s solution. 
3. Compare the results of the McMush to the negative and positive controls to determine whether or not the McMush slurry contains starch.  Record your findings in the Data Table.
4. Wash contents of test tube down the drain and rinse out the test tube

PART 4: TESTING FOR PROTEINS

1. Place approx. 1 mL of your McMush slurry into a test tube.  

2. Add 3 drops the Biuret’s reagent.  Observe the results against a white background

3. Compare the results of the McMush to the negative and positive controls to determine if there is protein present. Note any change in color, and record your results for the protein test in the Data Table.
4. Wash contents of test tube down the drain and rinse out the test tube.
Pre Lab Questions:
Copy the following questions into your notebook and answer them:

1. In your own words explain why we have a positive and negative control in this experiment.

2. What are the safety concerns with this lab?
3. How will you know if your solution has glucose in it?

4. What is the last step of each of the 4 procedures?
5. Draw the data table.  Look of the nutrition information for a McDonald’s Happy Meal to complete the data table.
	Component
	Carbohydrate
	Sugar
	Fat
	protein

	Happy Meal 
	
	
	
	


6. What is the purpose of this experiment?

7. What is your hypothesis?  Your hypothesis must be in the “If….then” format.

III. Data and Observations
	Data Table:  Results of Macromolecule tests on Knowns and McMush
	

	Test Performed
	Biomolecule Tested
	Positive Control
	Result +/-
	Negative Control
	Result +/-
	McMush
	Result +/-

	Benedict’s
	
	Glucose
	
	H2O
	
	
	

	Lugol’s
	
	Cornstarch
	
	H2O
	
	
	

	Biuret
	
	Egg white
	
	H2O
	
	
	

	Brown Paper Bag
	
	Veg. Oil
	
	H2O
	
	
	


IV. Conclusion 

Analysis Questions

Use your notes about biomolecules to help you answer these questions

1. How are monomers and polymers different?
2. What are the monomers for each of these macromolecules?

	Biomolecule
	Monomer

	Carbohydrate
	

	Lipid
	

	Protein
	


3. Circle all of the following compounds that would be classified as carbohydrates. You may choose more than one:

Amino acids
Fructose
Triglycerides
Cellulose
Glucose

Starch
Polypeptides

4.  If you were given an unknown food sample and asked to identify its contents, which test would you use to determine the presence of the following biomolecules?
5. Which macromolecules did you prove were in the McMush slurry?
	Biomolecule
	Possible food sources

	Lipid
	

	Protein
	

	Sugar
	

	Starch
	


6. What part of the McMeal might have provided each of these biomolecules?  Remember the Happy Meal consisted of a cheeseburger, bun, fries, and coke.
	Predicted Biomolecule
	Test to be used

	Lipid
	

	Protein
	

	Sugar
	

	Starch
	


7. Predict which biomolecules should be present in the following food substances and indicate which test you would use in order to find out.  You may need to consult additional resources.
	Food Substance
	Predicted Macromolecule
	Test to be used

	Potatoes 
	
	

	Saltine crackers
	
	

	Chicken tenders
	
	

	Honey
	
	

	Margarine
	
	


