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Background 

A cell membrane is a selectively permeable barrier. The membrane allows some particles to pass through it. It 

stops the passage of other particles.  
 

Solutes are substances that are dissolved thoroughly, such as sugar in water. Solutes are dissolved by solvents, 

which is usually water, to make solutions. Solutes generally move across the membrane by diffusion. During 

diffusion, a solute moves from an area of high concentration to an area of lower concentration. The odor of 

baking bread or other foods spreading through a kitchen is an example of diffusion. 
 

Some substances diffuse through protein channels in the cell membrane. These channels act as tunnels. The 

channels allow only certain substances to pass through. This type of movement is called facilitated diffusion. 
 

In this lab, you will use dialysis tubing to act as a model of the cell membrane. Dialysis tubing is a synthetic 

membrane. It is used to filter wastes from the blood, and is useful for treating kidney disease. The tubing has 

small openings, or pores, that allow small molecules to pass through. You will investigate whether glucose and 

starch pass through the tubing. You will use an iodine solution as an indicator to test for the presence of starch. 

An iodine solution normally has an amber (light orange) color, but changes to dark blue-black in the presence of 

starch.  
 

The diagram shows the chemical structure of glucose. Cells break apart glucose to release its energy. The 

diagram also shows how glucose molecules link together to form starch. Starch is a large polymer of hundreds 

of glucose monomers. 

 
 

Objective(s) 

 to model the diffusion of solutes across a cell membrane 

 to observe the effects of the movement of water across a membrane 
 

Science Practice(s) 

 Predict, Use Models, Evaluate Models, Construct an Explanation 
 

Materials

 dialysis tubing 

 scissors 

 water 

 starch solution 

 glucose solution 

 400 mL beaker 

 50 mL beaker 

 10 mL graduated 

cylinder 

 funnel 

 glucose test strips 

 forceps 

 electronic balance 

 weigh boat

Detecting Diffusion 
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Pre-Lab Questions 
Answer the following questions below in your science notebook.  For actual questions, you must either write out the 

questions, or include the questions in your responses.  Be sure to use complete sentences. 
 

1. Define each of these terms: permeable, selective, solute, solvent, solution, indicator. 

2. What is dialysis tubing? How does it work? What cell part is it modeling? 

3. How does iodine work to act as an indicator of starch? 
 

Safety 

 

  

 

 

 

Iodine solution can irritate the eyes and skin, and can stain clothing. Wear goggles and rinse off any solution 

that spills on your skin or clothing. If you have a shellfish allergy, avoid contact with the iodine solution. 

 
 

Procedure 

1. Add 200 mL of water to a 400 mL beaker. 

 

2. To the water, add 15 drops of iodine solution. Give the beaker a gentle swirl to completely mix the 

iodine solution. The water should now be an amber (light orange) color. 

 

3. Obtain a piece of pre-soaked dialysis tubing from the water. Carefully tie a knot in one end of the tubing 

to create a bag. 

 

4. Insert the funnel into the open end of the bag. Use the graduated cylinder to measure 7-8 mL of starch 

solution, then pour it into the bag using the funnel. NOTE: Be sure to shake the starch solution first to 

ensure it is mixed well. 

 

5. Rinse the graduated cylinder, measure 7-8 mL of glucose solution, then add it to the bag as well using 

the funnel. 

 

6. Carefully tie a knot in the open end of the bag to seal it. Be sure to get out as much air out of the bag as 

possible and leave plenty of space in the bag. 

 

7. Use a weigh boat and electronic balance to determine the initial (starting) mass of the dialysis bag and 

its contents. 

 

8. Place the dialysis bag in the 400 mL beaker. Most or all of the bag should be submerged. Allow the bag 

to sit in the beaker for 10-15 minutes. 

 

In your notebook, do the following: 

 Create a data table that includes the initial mass of the dialysis bag and its contents and the initial 

locations of the water, iodine solution, starch solution, and glucose solution.  

 Review the chemical structure of glucose and starch. Do you predict that starch will diffuse through the 

tubing? Why or why not? What about the glucose? Why or why not? 
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9. After 10-15 minutes have elapsed, use the forceps to remove the dialysis bag from the beaker. Carefully 

rinse it off with tap water. 

 

10. Use the weigh boat and electronic balance again to determine the final mass of the dialysis bag and its 

contents. 

 

11. Very carefully, use the scissors to open the dialysis bag and empty its contents into the 50 mL beaker. 

 

12. Use a glucose test strip to test for the presence of glucose in the small 50 mL beaker and another glucose 

test strip to test for the presence of glucose in the 400 mL beaker. 

 

In your notebook, do the following: 

 Add observations to your data table that includes the final mass of the dialysis bag and its contents, and 

the final locations of the water, iodine solution, starch solution, and glucose solution.  
 

Clean Up 

 all solutions: chemical waste container 

 rinse (no need to dry): beakers, graduated cylinder 

 wipe off: scissors (carefully) 

 trash: dialysis tubing, weigh boat 

 everything else returned to its original location 
 

Results & Analysis 
Answer the following questions in your science notebook.  For actual questions, you must either write out the 

questions, or include the questions in your responses.  Be sure to use complete sentences and show your work for 

math problems. 
 

1. Construct an Explanation  Review the predictions you made after step 7 about the diffusion of starch 

and glucose. Did your observations support your predictions? Explain why or why not. 

 

2. Construct an Explanation  Did the mass of the dialysis bag change during the experiment? If so, how? 

What might have accounted for any change in mass that you observed. 

 

3. Apply Scientific Reasoning  How do the molecular structures of starch and glucose molecules help 

explain your observations? 

 

4. Apply Scientific Reasoning  Review the data table you created. Which of the molecules listed moved 

across the membrane? Explain the evidence you used to make those claims. 

 

5. Evaluate Models  In this investigation, the dialysis tubing acts as a model of the cell membrane. 

Evaluate the usefulness and limitations of the model. 

 

6. Use Models  Active cells are constantly using energy. So they require a steady input of energy to 

maintain homeostasis. How does evidence from the model you used help explain the homeostasis of 

energy in cells? 

 

7. Perform Error Analysis  When a student performed this experiment, he observed the solution outside 

the tubing turn black. What might have happened? 


