Student


Identifying Organic Compounds

(Adapted from Prentice Hall Biology Laboratory Manual A)

NGSSS:

SC.912.L.18.1 Describe the basic molecular structures and primary functions of the four major categories of biological macromolecules. AA

(Also addresses SC.912.L.18.2, SC.912.L.18.3, SC.912.L.18.4, and SC.912.L.18.11)

Background:

All living things contain organic macromolecules: lipids, proteins, carbohydrates and nucleic acids. Characteristic for these organic molecules is that they are made up of only a small number of elements: carbon, hydrogen, oxygen, and to smaller amounts nitrogen, phosphorus and sulfur. They are called "macromolecules" because they are very large, containing long chains of carbon and hydrogen atoms and often consist of repeating smaller molecules bonded together in a repeating pattern (polymers).
	Macromolecule
	Building Block

	Protein
	amino acids

	Carbohydrate
	monosaccharides

	Lipid
	glycerol + fatty acids

	nucleic acid
	nucleotides


In this investigation, you will determine which macromolecules are components of the foods you eat. Substances, called indicators, can be used to test for the presence of organic compounds. An indicator is a substance that changes color in the presence of a particular compound. You will use several indicators to test for the presence of carbohydrates, lipids and proteins in various foods.

Purpose of Lab Activity:

· To predict which types of macromolecules are present in various foods.

· To use several indicators to test for the presence of carbohydrates, proteins, and lipids in some common foods.

· To become familiar with the sources of three of the four macromolecules of life

Safety: Wear safety goggles at all times in the science laboratory. Be careful to avoid breakage when working with glassware. Always use special caution when using any laboratory chemicals, as they may irritate the skin or cause staining of the skin or clothing. Never touch or taste any chemical unless instructed to do so. Use extreme care when working with heated equipment or materials to avoid burns. Wear plastic gloves when handling eggs or egg whites or tools that have been in contact with them. Wash hands thoroughly after carrying out this lab.

Vocabulary: Macromolecule, Carbohydrates, Lipids (fats), Proteins, Sugar, Starch, Amino acid, Glucose, Sucrose, Monosaccharide, Disaccharide, Polysaccharide, Enzyme, Fatty acids, Polar/non-polar molecules, Nucleic acid, Polymer
Materials:

	6 test tubes
	Bunsen burner or hot plate
	20 mL Egg white and water mixture

	Test-tube rack
	Iodine solution
	20 mL Potato and water

	Test-tube holder
	Sudan III stain
	20 mL Corn oil

	Masking tape
	Biuret reagent
	20 mL Apple juice and water mixture 

	Glass-marking pencil
	Brown paper bag
	20 mL Distilled water

	10-mL graduated cylinder
	Benedict’s solution
	20 mL Unknown substance

	Dropper pipettes
	Paper towels
	600-mL Beaker


Pre-Lab Discussion: 

Read the entire investigation, and work with a partner to answer the questions below.  

1. What is an indicator how are indicators used in this experiment?

2. What is the purpose of using distilled water as one of your test substances?

3. What is the controlled variable in Part C?

4. What is the purpose of washing the test tubes thoroughly?

5. You have added Sudan III stain to each of the test tubes. What change indicates the presence of lipids?

Procedures:

Part A. Testing for Lipids

1. Place 9 test tubes in a test-tube rack. Use masking tape to make labels for each test tube. Write the name of a different food sample (listed in Materials) on each masking-tape label. Label the ninth test tube “distilled water.” 

2. Use a graduated cylinder to transfer 5 mL of distilled water into the test tube labeled “distilled water.” Use a glass-marking pencil to mark the test tube at the level of the water. Mark the other test tubes in the test-tube rack at the same level.

3. Use a separate dropper pipette to fill each of the other test tubes with 5 mL of the substance indicated on the masking-tape label. Add 5 drops of Sudan III stain to each test tube. Sudan III stain will dissolve in lipids and stain them red.

4. Gently shake the contents of each test tube. CAUTION: Use extreme care when handling Sudan III to avoid staining hands or clothing. In the Data Table, record any color changes and place a check mark next to those substances testing positively for lipids.

5. Wash the test tubes thoroughly but leave the labels on.

6. For another test for lipids, divide a piece of a brown paper bag into 10 equal sections. In each section, write the name of one test substance, as shown below. (Note:The empty square can be used to test an unknown substance)
	Apple juice
	Egg white
	Corn oil
	Potato
	Distilled water
	Unknown


7. In each section, place a small drop of the identified food onto the brown paper. With a paper towel, wipe off any excess pieces of food that may stick to the paper. Set the paper aside until the spots appear dry—about 10 to 15 minutes.

8. Hold the piece of brown paper up to a bright light or window. You will notice that some foods leave a translucent spot on the brown paper. The translucent spot indicates the presence of lipids.

Part B. Testing for Carbohydrates

1. Sugars and starches are two common types of carbohydrates. To test for starch, use the same dropper pipettes to refill each cleaned test tube with 5 ml of the substance indicated on the masking-tape label. Add 5 drops of iodine solution to each test tube. Iodine will change color from yellow-brown to blue-black in the presence of starch.

2. Gently shake the contents of each test tube. CAUTION: Use extreme caution when using iodine as it is poisonous and can also stain hands and clothing. In the Data Table, record any color changes and place a check mark next to those substances testing positive for starch.
3. Wash the test tubes thoroughly.

4. For a sugar test, set up a hot-water bath as shown in Figure 3. Half fill the beaker with tap water. Heat the water to a gentle boil. CAUTION: Use extreme care when working with hot water. Do not let the water splash onto your hands.

5. While the water bath is heating, fill each cleaned test tube with 5 mL of the substance indicated on the masking-tape label. Add 10 drops of Benedict’s solution to each test tube. When heated, Benedict’s solution will change color from blue to green, yellow, orange, or red in the presence of a simple sugar, or monosaccharide.

6. Gently shake the contents of each test tube. CAUTION: Use extreme caution when using Benedict’s solution to avoid staining hands or clothing.

7. Place the test tubes in the hot-water bath. Heat the test tubes for 3 to 5 minutes. With the test-tube holder, remove the test tubes from the hot-water bath and place them back in the test-tube rack. CAUTION: Never touch hot test tubes with your bare hands. Always use a test-tube holder to handle hot test tubes. In the Data Table, record any color changes and place a check mark next to any substances that test positive for a simple sugar.

8. After they have cooled, wash the test tubes thoroughly.

Part C. Testing for Proteins

1. Put 5 mL of the appropriate substance in each labeled test tube. Add 5 drops of biuret reagent to each test tube. CAUTION: Biuret reagent contains sodium hydroxide, a strong base. If you splash any reagent on yourself, wash it off immediately with water. Call your teacher for assistance.
2. Gently shake the contents of each test tube. Biuret reagent changes color from yellow to blue-violet in the presence of protein. In the Data Table, record any changes in color and place a check mark next to any substances that test positively for protein.

3. Wash test tubes thoroughly.

Part D. Testing an Unknown Substance for Organic Compounds

1. Obtain a sample of an unknown substance from your teacher and pour it into the remaining test tube. Repeat the tests described in Parts A, B, and C of the Procedure to determine the main organic compounds in your sample. Record your results in the Data Table.

2. Wash the test tube thoroughly.

3. Wash your hands with soap and warm water before leaving the lab.
Observations/Data:

	
	Lipid Test
	Carbohydrate Test
	Protein Test

	Substance
	Sudan color
	Lipids Present
(X)
	Iodine color
	Starches present
(X)
	Benedict’s color
	Sugars Present
(X)
	Biuret color
	Proteins Present
(X)

	Corn oil
	
	
	
	
	
	
	
	

	Egg white
	
	
	
	
	
	
	
	

	Potato
	
	
	
	
	
	
	
	

	Apple juice
	
	
	
	
	
	
	
	

	Distilled water
	
	
	
	
	
	
	
	

	Unknown
	
	
	
	
	
	
	
	


Results/Conclusions:

Classifying 
1. Which test substances contain lipids? 

2. Which test substances contain starch? 

3. Which test substances contain simple sugar? 

4. Which test substances contain protein? 

5. Which test substances did not test positive for any of the organic compounds? 

Drawing Conclusions 
6. People with diabetes are instructed to avoid foods that are rich in carbohydrates. Which foods should people with diabetes avoid based on your results?

7. Your brown lunch bag has a large, translucent spot on the bottom. What explanation could you give for this occurrence? 

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

9. A very thin slice is removed from a peanut and treated with Sudan III stain. Then, a drop of Biuret reagent is added to the peanut slice. When you examine the peanut slice under a microscope, patches of red and blue-violet are visible. What conclusions can you draw from your examination?

10. Develop a Venn diagram to show the similarities and differences of the three macromolecules investigated in this activity. 
