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Lab - Osmosis in Potatoes                                                                      Biology A
Introduction
A cell’s environment can affect its mass.   Hypotonic solutions cause cells to gain water, so the cell mass increases.  A hypertonic solution will cause water to leave cells, so the cells mass decreases.   The diffusion of water through semi-permeable membrane is known as osmosis.  This investigation involves placing pieces of potato into different concentrations of table sugar (sucrose dissolved in water) and measuring the resulting changes in mass to determine if a solution was hypertonic, isotonic or hypotonic compared to the potato cells.
Purpose
• 
To observe the effects of sucrose solutions on the mass of potatoes. 
• 
To relate the results of the lab to the concept of osmosis.

Materials
potato pieces
Erlenmeyer flask

sugar (sucrose)
water 
balance
graduated cylinder

Procedure
1. Obtain an Erlenmeyer flask, and a sample of sugar, according to your teacher's instructions. You will have one of the following samples: 0%, 0.2%, 0.4%, 0.6%, 0.8% sugar.

2. 
Pour 100 ml of water into the flask, and add the sugar.   Stir gently until the sugar is dissolved.

3. 
Obtain segments of a potato. Measure the mass of the segments on the balance.

4. 
Place the segments of potato in the flask with the sugar solution.

5. 
After 24 hours, remove the potato segments and pat them dry on a paper towel.

7. 
Measure the mass of the potato segments on the balance.

8. 
Record the results of your group on the board.

9. 
Average the totals from the board for each "Initial mass" and each "Final mass" for the potatoes, and put those figures in the Class Data table on page 2.


   initial mass = mi  = mass before “treatment;”    final mass = mf = mass after “treatment”

10. 
Use subtraction to calculate change of mass, and put those figures in the Class Data table.

change in mass = final mass – initial mass = mf - mi 
Class Data Table

	% sucrose solution
	mi : Initial mass of potato (g)
	mf : Final mass of potato (g)
	Change of mass
mfinal - minitial
	% Change in mass

100(mfinal - minitial)/minitial

	0.0
	10
	18
	
	

	0.2
	10
	15
	
	

	0.4
	10
	12
	
	

	0.6
	10
	9
	
	

	0.8
	10
	7
	
	


Analysis
1. What are the independent and dependent variables in this experiment? (2points)
Independent variable: 



Dependent variable: 


2. Calculate the change in mass, and the percent change in mass.  Record these data in the Class Data Table. (5 points)
3. Graph the data and draw a line of best fit through the data points. (6 points)

Title:  % Change in mass versus % sucrose solution; 
x-axis label; 
y-axis label; 
use a straight edge to draw the line of best fit 
intervals for each; 
graph the points; 

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


4. Use the graph to determine at what concentration there is no net movement of water into or out of the potato cells. Explain how you determined this.(2 points)
5. 
For each concentration of sucrose solution, describe whether the net movement of water was into or out of the potato cells. Explain your answers in terms of water concentration and sucrose concentration and use the proper vocabulary. (5 points)
	Solution
	Net movement (example: in/out)
	Type of solution

(hypertonic, isotonic, hypotonic)

	0.0%
	
	

	0.2%
	
	

	0.4%
	
	

	0.6%
	
	

	0.8%
	
	


The Rime of the Ancient Mariner

Water, water everywhere

And all the boards did shrink;

Water, water everywhere,

Nor any drop to drink.

· Samuel Taylor Coleridge 1789
Experiment of the Week Osmosis #231 

Well, tomorrow morning I head out for a glorious week of digging dinosaur bones. I will be digging at Como Bluffs in Wyoming. It is outside of Laramie and is an incredible site. I am very excited about this trip and am really looking forward to seeing if I can find even better specimens than last year.

For this week's experiment, I am going to combine one aspect of the dino dig with the work that I have been doing on interactive exhibits on the science of water. To combine the two, we are going to look into the science of osmosis. Besides being a fun word to say, (and even more fun to say backwards), osmosis is a very interesting process. To find out how it works, you will need:

3 small bowls or cups
water
salt
sugar
a potato
a knife
paper
pencil or pen

Fill each of the bowls about half full of water and place them on a table or flat surface where they can sit for several hours without being in the way. Use the paper and pen to make a label for each bowl. One label should say "Plain Water", one should say "Salt" and one should say "Sugar." Next you want to add salt to the water in the bowl labeled "Salt." Keep adding salt and stirring until no more will dissolve. Do the same with sugar in the other bowl. 

CAREFULLY use the knife to cut three slices from the middle of the potato. Each slice should be about 1/4 to 1/2 of an inch thick. The thinner you make the slices, the faster you will see results. Place one slice in each bowl. Now come the hard part. Go do something else for 30 minutes. Fix yourself a snack, read a little and soon it will be time to check the experiment.

After 30 minutes, take the potato out of the bowl labeled "Salt" and examine it. What do you see? It seems to have wilted, getting very soft and flexible. Put it back and look at the slice in the sugar water. It is also flexible, but probably not as much so. Rinse your fingers to get rid of any salt or sugar and pick up the slice in the plain water. What do you notice about it? It is not wilted at all. In fact, it is even more rigid than it was when you put it in!

Why did that happen? It has to do with a process called osmosis. The potato is made up of tiny, living units called cells. Each cell is surrounded by a cell membrane which acts much as your skin does. It keeps the cells parts inside and keeps other things outside, protecting the cell. While this membrane stops most things, water can pass through it. The water tends to move towards higher concentrations of dissolved chemicals. That means that if the water outside the cell is saltier than the water inside, water will move from the inside of the cell to the outside. That is what happened to the slice of potato in the salt water. As the water left the cell it was much like letting the air out of a balloon. As more and more of the cells lost water, the slice of potato became soft and flexible. The same thing happened for the sugar, but since the cells in the potato contain more sugar than they do salt, the cells did not get as soft.

When you put the potato into the plain water, the reverse happened. Water moved from the outside, where there was no salt or sugar, into the cell where there was some. This caused the cells to swell up, becoming very stiff. 

If the slices have not done enough, you can let them sit longer. I even tried rinsing the slices and switching them, so that the soft, salty slice went into the plain water and the stiff, plain water slice went into the salt water. What do you think happened? Try it and see.

OK, now we know about osmosis, and we did talk a lot about water, but what does that have to do with digging dinosaurs? One of the important things to keep in mind when you are working outside in the hot sun all day is to drink plenty of water. Osmosis works the same way for your cells as it does in the potato. If you sweat a lot, you are losing water. This can raise the concentrations of salts in your blood. Osmosis takes over and starts to pull water out of your cells, which is not a good thing. It is very important to drink LOTS of water if you are sweating a lot, and I know that we will be sweating a LOT while we are digging. 

It is also important to eat salty things if you are sweating a lot. Sweating removes salt from your body as well, which can also mess up the balance of osmosis. When you eat the salt, your body will absorb enough to keep that balance and keep you going.  I found this WONDERFUL, salty beef jerky that I think will keep me well balanced (physically at least) and it sure tastes good. Well, I still have some packing to do, so I will wind this up and get packing.  

http://www.theteacherscorner.net/lesson-plans/science/experiments/osmosis.htm

