Ms.Sastry/AP Biology
Unit 2/Osmosis lab
1

Part 3- Potato/veggie core study to determine osmolarity /Water Potential of veggies

Paste in lab book: Procedure for Potato Cores:

1) Pl. do not write directly on beakers.  Label 6 beakers using tape and marker as – 1 M sucrose, 0.8 M sucrose, 0.6 M sucrose, 0.4 M sucrose, 0.2 M sucrose, and 0 M sucrose.  Also label on tape – your group name.

2) Peel a potato.

3) Place it in the tray.

4) Using the cork borers/knives, cut 4 cylinders (about 2 inches long) of potato for each cup – you will need to have 24 pieces of potato.  The pieces don’t have be all the same.  Save the pieces.

5) Place one empty, labeled beaker (start from 1M), on the weighing scale (turn it on, if it is not on)

6) Press the ‘TARE’ button to zero the beaker weight (this will cancel out the weight of the beaker)

7) BLOT dry any 4 potato cylinders on a paper towel by dabbing them gently 

8) Place the 4 potato cylinders/pieces in the beaker you have ‘TARED’

9) Record the weight of the potato cylinders/pieces (4 together) in the correct place (use data table 1.4 – INITIAL MASS)

10)  Add 100 mL of the correct sucrose solution (check beaker labels with the sucrose bottle labels) in each of the beakers.  Use the beaker volume mark to add your solution.

11) Cover each beaker with plastic wrap.  Secure the plastic wrap with rubber band.

12) Place the beakers on the AP lab benches – check if your group name is on the labels.

13)  Write observations for what your potato looks like in each of the beakers (should be the same on Day 1!)

14)  Tomorrow, you need to first make observations – record how the potatoes appear

15)  Then tomorrow, for the 1M beaker, remove the 4 potato cylinders.

16) Blot them dry on paper towel.

17) Weigh the 4 cylinders using an empty weighing boat (remember to ‘TARE’ the boat!).  Record weight for FINAL MASS in data table.

18) Repeat for all other beakers

19) Clean up – remove all labels, dump solid wastes in garbage only, clean beakers with soap solution.

Complete your data table and answer the questions that follow on next two pages:
	TABLE 1.4
	Individual data for veggie cores

	 Veggie used
	
	
	
	 

	Contents in
	Initial
	Final 
	Mass 
	% change 

	Dialysis Bag
	Mass
	Mass
	Difference
	Mass

	Distilled Water
	 
	 
	
	

	0.2 M
	 
	 
	
	

	0.4 M
	 
	 
	
	

	0.6 M
	 
	 
	
	

	0.8 M
	 
	 
	
	

	1.0 M
	 
	 
	
	


1. Graph the percentage change in mass for your veggie as well as one more veggie from google sites on graph paper – hand drawn! – make sure one of them shows the osmolar point so you can calculate the solute potenial in step 2.  Determine the molar concentration of the potato core (the sucrose molarity in which the mass of the potato cores does not change).  This value will be the point at which a best fit line crosses the x-axis.  (See example below.)  This point where Y=0% represents the molar concentration of sucrose with a water potential that is equal to the potato/veggie tissue water potential.  At this point there is no net gain or loss of water from the tissue.
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Sucrose Molarity within Beaker

2. The solute potential of this sucrose solution can be calculated using the formula ΨS = -iCRT.

i = Ionization constant (1 for sucrose because sucrose doesn’t ionize in water)

C = Molar concentration (moles/liter) – determined from graph

R = Pressure constant (0.0832 liter bars/mole oK)

T = Temperature oK (273 + oC of solution)

If you know the solute potential of the solution and the pressure potential is zero, then you can calculate the water potential of the solution.  The water potential will be equal to the solute potential of the solution.


Ψ = O + ΨS   or    Ψ = ΨS
Calculate the water potential of the potato/veggie cell. Assume temp in the room = 288K

3) If a potato is allowed to dehydrate by sitting in the open air, would the water potential of the potato cells decrease or increase? Why?

4) Beef jerky, pickles, raisins – all of these show increase/decrease in their cell water potential when they are made because : 

5) Bacteria that fall in a jar of sugary jam die because (relate to water potential):

6) If a plant cell has a lower water potential than its surrounding environment, and if pressure potential is equal to zero, is the cell hypertonic or hypotonic to its environment? Will the cell gain water or lose water? Explain your response

7)  In the figure 1.4  below, the beaker is open to the atmosphere and the dialysis bag has di water. What is the pressure potential of the beaker?


8)  In figure 1.4, where is the greatest water potential?


9) What will happen to the mass of the bag? Why?

10) Carrot cores placed in sucrose solutions at 27° C resulted in the following percent changes after 23 hours:

	                % Change in Mass 



Sucrose Molarity

	                        20% 




Distilled Water

	                        10% 





0.2 M

	                        -3%





 0.4 M

	                        -17% 





0.6 M

	                        -25% 





0.8 M

	                        -30% 





1.0 M


 
What is the molar/osmolar concentration of solutes with in the carrot cells?

11) Calculate solute potential (ψs) of the sucrose solution in which the mass of the carrot cores doesn’t change. Show work.  Use a graph paper (printed from a google search).
          Use   ψs =-iCRT

 12) Calculate the water potential (ψ) of the solutes within the carrot cores. Show work here.

            ψ = ψs + ψp

13) What effect does adding more solute have on the solute potential of that solution? Why?

14) Consider what would happen to a red blood cell placed in distilled water:

    a) Which would have the higher concentration of water molecules (beaker/cell)?

    b) Which would have the higher water potential (beaker/cell)?

    c) What would happen to the red blood cell? Why?
1.0 M sucrose solution





Di water








