Identification of Biological Molecules
In this lab you will perform tests to detect the presence of several classes of molecules and macromolecules (large molecules).  When performing chemical tests, first a set of standards or controls, is done against which you may compare your results.  A negative control uses a substance that will not react with the chemicals.  This will show you what a negative result looks like.  A positive control is a substance that will react with the chemicals.  It will show you a positive result.

Reducing Sugar Test
     Simple sugars can be detected using Benedict’s test.  Benedict’s reagent changes color (after heating) in the presence of these molecules.  However, some other sugars and starches are structurally different enough that they do not give a positive test (a color change).  
1. Number the  test tubes 1 - 7.  
2. Add 5 mL of Benedict’s reagent to 5 mL of the proper sample (see Table 1). Caution:  Benedict’s reagent is caustic.  Do not get it on your skin or clothes.  Wash off with water immediately.
3. Heat in the boiling water bath for 5 to 10 minutes.  Remove the hot tubes with test tube holders and place them in your test tube rack.

4. Record your results and interpretations in Table 1.  The color you get also indicates how much simple sugar is present.  For instance, blue-green = small amount, yellow = medium, and red-orange = a large amount.
	Table 1.  Results of Benedict’s test for Reducing Sugars

	Tube #
	Sample Material
	Final Color
	Interpretation of Results

	1
	Water
	
	

	2
	Glucose solution
	
	

	3
	Fructose solution
	
	

	4
	Sucrose solution
	
	

	5
	Starch solution
	
	

	6
	Mashed green banana*
	
	

	7
	Mashed ripe banana*
	
	


*To make a sample of these items, cut a small cube of the material, add a small amount of water and mash it with a mortar and pestle.
Starch Test

Starch turns bluish-black in the presence of iodine.

1. Number the  test tubes 1 - 7.  

2. Add 5 drops of iodine-potassium iodide (IKI) to 5 mL of the proper sample (see Table 2).

3. Record your results and interpretations in Table 2.  
	Table 2.  Results of IKI test for Starch

	Tube #
	Sample Material
	Final Color
	Interpretation of Results

	1
	Water
	
	

	2
	Glucose solution
	
	

	3
	Fructose solution
	
	

	4
	Sucrose solution
	
	

	5
	Starch solution
	
	

	6
	Mashed green banana*
	
	

	7
	Mashed ripe banana*
	
	


*To make a sample of these items, cut a small cube of the material, add a small amount of water and mash it with a mortar and pestle.

Lipids Test:
     Lipids are a diverse group of molecules that share one characteristic property:  they do not dissolve in water.  Lipids are an efficient form of energy storage.  One gram of lipid contains twice as much energy as one gram of either carbohydrates or proteins.  This form of condensed energy storage is especially useful to small active animals, such as birds.  Lipids also play a significant role in the structure of biological membranes.  Cells, as we know them, would not exist without lipids.  Despite popular belief, lipids (fats), are an important part of a balanced diet and can be found in oils, fried foods and nuts.  

1. Add 10 mL of water to a test tube.

2. Add 10 drops of vegetable oil.  Shake.  Observe the dispersal of oil in the water followed by a rapid separation into two distinct layers.

Which substance floats to the top? __________________________________________________

3.  Add to this tube a few drops of an emulsifier.  An emulsifier breaks oil into small droplets and prevents them from separating into layers again.  (This is how creamy salad dressings are made.)  Shake the tube again.  This mixture of oil and water is an emulsion.

Describe the distribution of oil in the emulsion now compared to the previous test. ______________________________________________________________________________

4. Put a drop of the emulsion (not the emulsifier) on a slide.  Add a small drop of Sudan IV stain, mix, and add a coverslip.  Examine microscopically.

Which substance (water or oil) is stained by the Sudan IV? ______________________________

Proteins Test:

     Biuret reagent changes color from blue to pink or lavender in the presence of proteins, but not amino acids.
1. Label four test tubes from 1-4.

2. With a graduated cylinder, add 10 mL Biuret reagent to each test tube.  Caution:  Biuret reagent is caustic.  Do not get it on your skin or clothes.  Wash off with water immediately.
3. Add 10 mL of the proper sample listed in Table 3 to the appropriate test tube.
4. Record your results in Table 3.

	Table 3.  Results of Biuret test for proteins



	Tube #
	Sample
	Final Color
	Interpretation



	1
	Water


	
	

	2
	Egg white solution


	
	

	3
	Egg yolk solution


	
	

	4
	Phenylalanine
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