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Lab 4: Diffusion & Osmosis
Introduction to Anatomy and Physiology
Purpose: In this laboratory you will investigate the processes of diffusion and osmosis in a model membrane system.

Objectives:  At the conclusion of this experiment the student should be able to:

1.
Define osmosis, diffusion, selectively permeable membrane, 

2.
Describe the methods used to test for glucose and starch.

3.
Describe the effect of molecular weight on diffusion.

4.
Define isotonic, hypertonic, and hypotonic
5.
Demonstrate the ability to use Lugol's (IKI) and Benedict's test to determine whether 

glucose or starch is present in a given solution.
Safety:  
1) Handle hot test tubes with clamps.

2) Do not look into a test tube that has just been boiled. 

3) Wash your hands after completing the lab. 

4) Never pipet by mouth, always use pipetting device
Introduction:
In this experiment, you will measure diffusion of small molecules through a selectively permeable membrane. Small molecules and water can move freely through a semipermeable membrane, but larger molecules will pass through more slowly or perhaps not at all. A starch solution will be placed inside a bag with a semipermeable membrane, and water will be placed outside the bag in a beaker. After allowing the solutions to reach equilibrium, the presence of starch will be tested with iodine.

Remember diffusion and osmosis do not completely explain the movement of ions or molecules into and out of cells. Active transport in its many forms uses energy from ATP to move substances through the cell membrane. In active transport substances are usually moved against a concentration gradient, from regions of low concentration of that substance into regions of higher concentration.

Procedure:
Activity 1 (Diffusion):
1.
With a clean disposable eye dropper place one drop of potassium permanganate and 
methylene blue on an agar plate about 6 cm apart equally spaced from the edges.


2.
Measure the diameter of the spots at 15 minute intervals for 1 hour.

3.
Place your data in the lab report.

Activity 2 (Osmosis):

1.
Label 4 lengths of dialysis tubing, 1 through 4 with the permanent marking pens 
provided.

2.
Attach the clips provided to one end of each piece of dialysis tubing

2.
Soak the 4 lengths of dialysis tubing for a couple of minutes in a beaker of distilled water.

3.
Remove the dialysis tubing and using a 10 ml graduated pipet and pipetting device fill 
the tubing with the following 
solutions:



Tube #1 10 ml of distilled water



Tube #2 10 ml of 20% sucrose solution



Tube #3 10 ml of 40% sucrose solution



Tube #4 10 ml of 60% sucrose solution

4.
Gently squeeze the air out of the tubes and seal the remaining end with the clip 



provided.
5.
Wipe off excess water with absorbent paper.

6.

After you have filled all of the bags, place a plastic weighing boat on the electronic 
balance and tare the balance. Weigh each bag and record its weight on the data table 
for this exercise. 
7.
Place each tube in a 250 ml beaker with approximately 150 ml of deionized water. 

8.
At 15 minute intervals remove the tubes, wipe off excess liquid and weigh.  Try to get the 
original and 3 more measurements before the end of class.
9.
Construct a graph to plot the weight changes. Paste the graph in the space indicated.
Activity 3 (Differential Permeability):

1.
Obtain one length of dialysis tubing, seal one end with the plastic clamp provided and 
soak for 5 minutes.
2.
Using a 10 ml pipette put 10 ml of glucose-starch solution in the tube.

3.
Squeeze the air out of the tube and clamp at the very end of the tube.

4.
Rinse off the tube with distilled water.

5.
Place the dialysis tube in a 250 ml beaker.

6.
Add enough distilled water to just cover the dialysis tube.

7.
After 1 hour test the water surrounding the dialysis tube for glucose and starch as 
follows:


Glucose:



1.
Place 10 drops of the solution surrounding the dialysis tubing 




into a labeled test tube.


2.
Add 2 drops of Benedict's solution to each tube.



3.
Place the tubes in boiling water for 5 minutes. Use a test tube holder to 



place the tubes in the boiling water and to remove them.


4.
If glucose is present, a yellow, orange or red color will appear.  If the blue 



is the only color observed, glucose is not present.


5.
The colors may range from green to orange.  In the picture below label 



the positive and negative tests.
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Starch:


Use a white spot plate for this test. Do not write on the spot plate itself to label the 
contents of the wells on the spot plate.



1.
Place a drop of the starch solution into a well of the spot plate.



2.
Add a drop of Lugol’s iodine to the liquid in the well (depression) of the 



spot plate.


3.
If a purple or black color appears, starch is present.  If the color remains 



amber, starch is not present. .  In the picture below label the positive and 



negative tests.
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Lab 4 Lab Report

Your lab manual should have:


1.
Completed data tables below.


2.
All questions should be answered

Activity 1
	Time

(min)
	Diffusion of

Methylene Blue
	
	Diffusion of

Potassium Permanganate

	
	radius of dye (mm)
	
	radius of dye (mm)

	0
	
	
	

	15
	
	
	

	30
	
	
	

	45
	
	
	

	60
	
	
	

	75
	
	
	


1.
Which substance diffused the greatest distance?  Explain your answer using concepts 
learned in lecture.
2.
Which substance demonstrated the fastest diffusion rate?  What law explains what 
happened in this lab?
3.
Make a graph with the y axis the radius of each substance and the x axis time in minutes. 
Label all components of the graph. Paste the graph below.
	


Activity 2 
1.
Fill in your data in the chart below:

	
	Initial 

Weight
	15 min
	30 min
	45 min
	60 min
	75 min

	Tube 1 (H20)
	
	
	
	
	
	

	Tube 2 (20% sucrose)
	
	
	
	
	
	

	Tube 3 (40% sucrose)
	
	
	
	
	
	

	Tube 4 (60% sucrose)
	
	
	
	
	
	


2.
Why is tube #1 included in this experiment?

3.
Which tube gained the most weight?  Explain your answer.
4.
Make a graph with the y axis the weight of the tubes and x axis the time in minutes.  
Paste the graph below.
	


Activity 3
Fill in your data in the chart below:
	
	Starch Present
	Glucose

	Beaker (initial)
	no
	no

	Dialysis Tube (initial)
	yes
	yes

	Beaker (end)
	
	


1.
Which substances moved?  Explain.
2.
What can be said about the permeability of the dialysis tubing to each of the substances 
initially placed in the dialysis tube?
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