
Title: Biological Macromolecules Lab
Purpose: Cells, the fundamental units of life, are composed of various combinations of organic macromolecules: carbohydrates, lipids,
proteins, and nucleic acids. This lab exercise is designed to show you tests commonly used to detect macromolecules. Students will
 Test for the presence of sugars, which are monosaccharides, by using the Benedict’s test.
 Test for the presence of starch, a polysaccharide, by using the Lugol’s iodine test.
 Test for the presence of lipids by using the Sudan/Grease Mark test.
 Test for the presence of proteins by using the Biuret test.
Students will then use these tests to determine the identity of an unknown substance by detecting the presence of macromolecules.
Hypothesis: ________________________________________________________________________________________________

___________________________________________________________________________________________________________

Independent Variable: _____________________________ Dependent Variable: ________________________________________
Pre-Lab Questions: Answer the following questions prior to starting the lab.
1. What is the purpose of using distilled water as one of your test substances? _____________________________________________
2. What is the purpose of washing the test tubes thoroughly between uses? _______________________________________________
___________________________________________________________________________________________________________
3. What macromolecule will you NOT be testing in today’s lab? _________________________________________________________
Procedure:
Test #1: Testing for Sugars [Monosaccharides & Disaccharides]
To test for the presence of monosaccharides and disaccharides, we will use the Benedict’s test for reducing sugars. Benedict’s reagent
is clear blue, but when combined and heated to boiling with a substance containing sugar, it changes color (from clear blue to a
green/yellow/orange/brown). If the reagent changes color, the solution contains sugar. If the reagent stays clear blue, the solution does
not contain sugar.
Materials: - hot water bath -3 test tubes - test tube rack - Benedict’s Reagent

- sucrose solution - potato juice - distilled water

Steps:
1. Prepare a water bath.
2. Number 3 test tubes.
3. Place 10 drops of Benedict’s reagent in each tube.
4. In the tube labeled 1, place 10 drops of distilled water
5. In the tube labeled 2, place 10 drops of sucrose solution.
6. In the tube labeled 3, place 10 drops of potato juice.
7. Record the color of each tube before heating in the space provided in Table 1.
8. Place the 3 test tubes into the boiling water, being careful not to burn yourself.
9. Allow the test tubes to stay in the boiling water for five minutes. Carefully use the test tube holder to remove each tube and place it in the test tube

rack. Record the color of each test tube in Table 1.
10. In the last column of the data table, indicate presence of sugar with a +, or absence with a -.

Table 1: Results of the Benedict’s Test
Tube # Substrate Color at Beginning Color at End (+) or (-)

+ if color changes
- if color remains clear/blue

1 Distilled water

2 Sucrose solution

3 Potato solution

Test #2: Testing for Starches [Polysaccharides]
Lugol’s iodine solution reacts with starch to produce a color change. The iodine will change from brown to purple or black when placed
in a solution containing starch. The iodine will remain brown (no change) when placed in a solution not containing starch.
Materials: -Lugol’s iodine - 3 test tubes -sucrose solution - potato juice

- test tube rack - distilled water



Steps:
1. Place 15 drops of distilled water in another test tube and label it W.
2. Place 15 drops of sucrose solution in another test tube and label it S.
3. Place 15 drops of potato juice in another test tube and label it with the letter P.
4. In each of the test tubes, place 2 drops of Lugol’s iodine. Record the results in Table 2.
5. In the last column of the table, indicate the presence or absence of starch in each tube, using a (+) symbol to indicate presence, and a (-) symbol to

indicate absence.

Table 2. Results of the Iodine Test for Starch
Material Tested Color at Beginning Color at End (+) or (-)

+ if color changes from brown to purple or black
- if color remains brown

1 Distilled water (W)

2 Sucrose solution (S)

3 Potato Juice (P)

Test #3: Testing for Lipids
Lipids may be detected in a number of ways. The application of a fat-soluble dye known as Sudan III will allow lipids to be detected.
Another way to detect lipids is to perform a grease test.

Materials: Sudan III dye, Distilled water, Pencil, Canola oil, filter paper, peppermint extract

Steps:
1. Mark a small dry piece of brown paper bag with a pencil as shown below

2. Place one or two drops of apple juice in the circle next to the letter A.
3. Place one or two drops of peppermint extract in the circle next to the letter P.
4. Place one or two drops of Canola oil in the circle next to the letter C.
5. Place one or two drops of distilled water in the circle next to W.
6. Dry using a hair dryer.
7. Substances containing lipids will leave behind a grease spot after they dry.
8. In the last column of the data table, indicate the presence of lipids with a (+) or absence with a (-).

Table 3. Results of the Lipid Test
Material Tested (+) or (-)
Apple juice (A)

Peppermint extract (P)
Canola oil (C)

Distilled water (W)

Test #4: Testing for Proteins
Biuret is a reagent that will change color from blue to violet when it detects peptide bonds between amino acids of a protein. Violet is a
positive test, while blue is a negative test.

Materials: - Biuret reagent (in a dropper bottle) - sucrose solution - test tubes
- Test tube rack - chicken broth solution - distilled water

Steps:
1. Label 3 clean small test tubes 1- 3, as indicated in Table 4.
2. Place 5 drops of the indicated material in each test tube.
3. Place 5 drops of Biuret Reagent into each of the labeled test tubes.

A

P

C

W



4. Record the color and other observations in Table 5.
5. In the last column of the data table, indicate the presence of proteins (purple) with a (+) or the absence of proteins (color remains blue) with a (-).

Table 4. Results of the Biuret Test
Material Tested Color at Beginning Color at End (+) or (-)

1 Distilled water

2 Sucrose solution

3 Chicken broth

Test #5: Testing an Unknown Substance
There are 3 unknown food items labeled A, B, and C. Your challenge is to select one unknown and perform the various tests you’ve
just used to identify the unknown. Indicate the presence of a type of macromolecule with a (+) and the absence of that type of
macromolecule with a (-) in Table 5. Use Table 6 to help you identify your unknown substance.
Which unknown did you select (A, B, or C)? ________________________________________________________________________
If you haven’t already written a hypothesis and identified the variables for this portion of the lab, please do so now.
Table 5. Results of Unknown Food Item

Benedict’s Test
[Sugar + or -]

Lugol’s Iodine Test
[Starch + or -]

Sudan III/Grease Test
[Lipid + or -]

Biuret Test
[Protein + or -]

Table 6: Amount of Macromolecules in Various Foods
Food Protein Lipids Starch Sugars

Egg white 720 (0) (0) (trace)
1% gelatin (in Jello) 860 (0) (0) (0)

1% glucose (0) (0) (0) 910
1% nonfat milk 3580 (trace) (0) 515

Oats 12500 7500 10000 (0)
1% vegetable starch (0) 7500 850 0

White flour 210* 0 1522 100*
Note: Values in parentheses () will not be detected with our tests. Value with an asterisk (*) are at the lower end of our detection

capacity and therefore may or may not test positive. Information provided is measured in mgs per 100g of edible portion.
Analysis:
1. What purpose did the tubes containing only distilled water serve? _____________________________________________________
2. Which macromolecules were present in your unknown? _____________________________________________________________
3. What do you believe your unknown substance is? Why do you think this? _______________________________________________
___________________________________________________________________________________________________________
___________________________________________________________________________________________________________

4. 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 food should be served to a person with diabetes? ______________________________
______________________________________________________________________________________________________

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

Conclusion: Write a one paragraph summary of the lab. Be sure to include the purpose, hypothesis, your results, and state
whether your data support or do not support your hypothesis. Also include at least 2 errors that may have occurred during the
experiment. Lastly, write 3 questions you have related to macromolecules or this laboratory assignment.


