
Name: _____________________________________________ Date: _____________________________ Period:_______ 

Identifying Organic Compounds 
Food Lab 

Introduction: The most common organic compounds found in living organisms are lipids, carbohydrates, proteins, 
and nucleic acids. Common foods, which often consist of plant materials or substances derived from animals, are also 
combinations of these organic compounds. 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 particular compounds. In this 
investigation, you will use several indicators to test for the presence of sugars, lipids, carbohydrates, and proteins in 
various foods. 

Objective Cell Biology 1h:  Students know most macromolecules (polysaccharides, nucleic acids, proteins, 
lipids) in cells and organisms are synthesized from a small collection of simple precursors. 

Tools: 
Food Samples (Water, Egg White, Corn Oil, Lettuce, Gelatin, Butter, Potato, Juice, Honey, Mayonnaise 
Paper Towel     Iodine Indicator   Toothpicks 
White Test Tray    Benedict’s Indicator   Biuret Indicator 

What problem or question are you trying to answer today?   

__________________________________________________________________________________________________ 

Hypotheses: For each of the following tests, predict which food sample or samples will test positive: 

 

Sugar:____________________________________________________________________________________ 

Starch:____________________________________________________________________________________ 

Lipid:_____________________________________________________________________________________ 

Protein:___________________________________________________________________________________ 

 
Sugar Test – Teacher Demo 

1. Fill each test tube with 5 ml of the food indicated on labeled test tubes. 
2. Add 10 drops of Benedict’s solution to each test tube. 
3. Heat the test tubes in a hot water bath for 3-5 minutes. 
4. Refer to the Benedict’s Key of Colors and record your results in your data table. 

 
 
 

Lipid Test 
1. Obtain a piece of paper towel. Using a pen or pencil draw a labeled grid on the paper towel as shown below. 

Water 
 
 

Egg White Corn Oil Lettuce Gelatin 
 
 
 

Butter 
 
 

Potato 
 
 

Juice Honey Mayonnaise 
 
 
 

2. Add one drop or spread a small amount of each food to the paper towel in the appropriate box.  Allow the 
paper to dry (Let it sit until the end of the lab). 

3. Hold the paper up to the light. If the paper is translucent, the food is positive for lipids.   
4. Record results 
Starch Test 

1. Obtain a white tray. Add a small sample (not more than half full) of each food into the given 
wells. Follow the diagram below so that you will remember which foods are in which wells. 
 

 

 

 

 

 

 

 

2. Add two drops of iodine to each food. Stir with a toothpick if necessary. 
3. Refer to the Iodine’s Key of Colors and record your results in your data table. 
4. Clean out the tray for the next activity.  You will need to use soap. 

Protein Test 

1. Add a small sample (not more than half full) of each food into the given wells. 
2. Add two drops of biuret reagent to each food. Stir with a toothpick if necessary. 
3. Refer to the Biuret’s Key of Colors and record your results in your data table. 
4. Clean out the tray.  This is your final test so it is very important to clean thoroughly with soap. 

 
 
 

water 

honey 



Benedict’s Key of Colors – Sugar Test (Teacher Demo) 

Quantity of 
Macromolecule 

in food 

 
- 

 
+ 

 
++ 

 
+++ ++++ 

Color of 
solution 

Blue Blue- 
green 

Green Yellow Brick Red 

Hold a solid white sheet of paper behind the test tube to get a more accurate color perception. Once 
you have results record the observation as previously indicated on the handout that has all the food 
types on it. Record your observations for each food type on that sheet. 

Iodine’s Key of Colors – Starch Test 

Presence of 
Macromolecule in 

food 

 
- 

 
+ 

 
 

Color of solution 

Opaque  (same 
color) or only 
change due to 
color of food 

Black, purple or 
dark blue 

Biuret’s Key of Colors – Protein Test 

 Quantity of 
Macromolecule 

in food 

 
- 

 
+ 

 
++ 

 
+++ ++++ 

Color of 
solution 

Blue Purple Purplish- 
Pink 

Pinkish- 
Purple 

Pink 

Data: 
Indicator Test Benedict Result 

(Sugar) 
Iodine Result 
(Starch) 

Paper Towel Result 
(Lipid) 

Biuret Result 
(Protein) 

1. Water     

2. Egg White     

3. Corn Oil     

4. Lettuce     

5. Gelatin     

6. Butter     

7. Potato     

8. Juice     

9. Honey     

10. Mayo     

 
Analysis and Conclusion: 

1. Complete the Venn diagram for your 10 food samples and answer the questions that follow. 

 
2. Define the control group of an experiment.   

 
a. Which sample is the control?   
b. Why is it the control? 

 
3.  Did any of your food samples contain more than one macromolecule?   

 
a. Which did? How do you know? 
 

Paper Test 

Benedict Test 

Iodine Test 

Biuret Test 



4. Compare your hypothesis to your actual test results. Refer to your hypothesis and data table. 
a. List the foods for starch. 

Predicted Foods (Hypothesis)  

Actual Positive Foods  

Highlight or circle your errors.  Calculate your percentage of error by the following formula: # of 
your mistakes/# of actual positive tests * 100.  
What is your answer? ___________________ 

b. List the foods for protein? 
Predicted Foods (Hypothesis)  

Actual Positive Foods  

Highlight or circle your errors.  Calculate your percentage of error by the following formula: # of 
your mistakes/# of actual positive tests * 100.  
 What is your answer? ___________________ 

c. Were you accurate in your predictions for starch and protein?  Explain why you think you were or 
were not. 
 
 
 

5. Sugar is not one of the major organic compound groups, yet we tested for it in the foods.  Why do 
you think we tested for sugar?  How is it related to organic compounds? 

 
 
 

Discussion: 
1. 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? 

 
 
 
 
 
 

2. Your fast food bag has large, translucent spot on the bottom. What explanation could you give for this 
occurrence? 

 

3. Use the following chart of the 20 amino acids to answer the questions a-b.  Remember amino acids are used to 
build proteins.   

Alanine Arginine Asparagine Aspartic Acid Cysteine 

Glutamic Acid Glutamine Glycine Histidine Isoleucine 

Leucine Lysine Methionine Phenylalanine Proline 

Serine Threonine Tryptophan Tyrosine Valine 

a. Using the chart build a protein that is 5 amino acids long.  All proteins start with the amino acid methionine. 
Protein A 
1. 2. 3. 4. 5. 

 
b. Using the chart build a protein that is 10 amino acids long.  Please use different amino acids than you used in 

question number 1.  All proteins start with the amino acid methionine. 
Protein B 
1. 2. 3. 4. 5. 

6. 7. 8. 9. 10. 

 
c. Complete the table comparing the 2 proteins you built in A and B. 

Protein A versus Protein B 
Similarities 
 
 
 
 
Differences 

 



Refer to the 2 pictures above to complete the chart below comparing the differences between these two 
proteins.  Assume that each protein begins with the amino acid methionine. 

Protein 1 versus Protein 2 
Similarities  
 
 
 
Differences 
 
 
 

4. Carbohydrate Compounds: 
a. Draw a monosaccharide. (Use your book or notes.  Chapter 2 Section 3). 

 

 

b. Draw a polysaccharide. 
 
 
 
 

c. How are monosaccharides related to polysaccharides? 
 
 
 

d. Predict which will enter your blood stream faster.  Explain your reasoning for the one you chose. 
 

Protein 1 

Protein 2 


