Potato Cytoplasm Lab
Overview
By placing pieces of a potato into solutions with different concentrations of solute, water may flow into or out of the potato. Knowing whether or not water flowed into or out of the potato will give you an idea of approximately what the concentration of solute is inside potato cells.
Objective
To determine the changes that occur to potato cores over a period of time in different solutions and to relate these changes to the phenomenon of osmosis.  The solute concentration of potato cytoplasm will be estimated. 
Materials

· twelve test tubes

· twelve potato cores

· distilled water

· 1.0 mol/L sucrose solution

· a pipette

· a scalpel

· a dissecting needle

· a graduated cylinder

· a balance

Procedure

Part I:  Preparation of the sucrose solutions

Label the test tubes from 1 to 12.  Prepare 10mL of each concentration of sucrose solution shown in column A in the table below.  Use the information in table 1 to mix the solutions as follows:  add the amount of 1.0mol/L sucrose solution (mL) indicated in column B to the amount of distilled water (mL) in column C to make a solution of the concentration shown in column D.  Place each solution as it is prepared into the numbered test tubes as indicated in column A.

Table 1:  Solution Preparation Guide

	A
	B
	C
	D

	Pour into test tube number shown below
	Amount of 1.0 mol/L sucrose solution required (mL)
	Amount of distilled water required (mL)
	Resulting Concentration of sucrose solution (mol/L)

	1
	10
	0
	1.0

	2
	9
	1
	0.9

	3
	8
	2
	0.8

	4
	7
	3
	0.7

	5
	6
	4
	0.6

	6
	5
	5
	0.5

	7
	4
	6
	0.4

	8
	3
	7
	0.3

	9
	2
	8
	0.2

	10
	1
	9
	0.1

	11
	0
	10
	0.0

	12
	0
	10 mL (tap water)
	?


Part II:  Preparation of the potato sections

1. Using a cork borer, remove several long sections of potato.  Using the razor, carefully cut each potato core into a cylinder of  three centimetres in length. Make sure that all of the potato cores are the same length, and without skin.

2. Rinse the sections in distilled water.  Blot the sections on a dry paper towel.

3. Using the balance, measure the initial mass of each potato core to the nearest 0.1g.  Record this mass in a table similar to table 2 below.

4. Fill a graduated cylinder with tap water two-thirds of the way up. Measure and record the volume of water in the graduated cylinder. Attach each potato core, one at a time, to the end of the dissecting needle and hold it so that the potato core is completely submerged in the water. Measure and record the water level in the cylinder. The difference in your two measurements is the initial volume of the potato core.  Record the initial volume to the nearest 0.1mL for each of the twelve potato sections in a table similar to table 2 below.

Table 2:  Sample data table.

	Test tube 
#
	Concentration of sucrose solution (mol/L)
	Initial mass (g)
	Final mass (g)
	Change in mass (g)
	Percentage change in mass (%)
	Initial volume (mL)
	Final Volume (mL)
	Change in volume (mL)
	Percentage change in volume (mL)

	1
	
	
	
	
	
	
	
	
	

	2
	
	
	
	
	
	
	
	
	

	3
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	12
	
	
	
	
	
	
	
	
	


5.  After 24 hours, remove each potato section, blot dry and weigh to the nearest 0.1g as before.  Record each final mass in the table.

6. Measure the volume as before using the graduated cylinder to the nearest mL and record each final volume to the nearest 0.1 mL in the table.

7. Calculate if a gain or loss of potato mass occurred for each potato section by subtracting the “initial mass” from the “final mass”.  A positive (+) value will indicate a gain in mass, a negative (-) value will indicate a loss.  Record the final result by using a + or – sign before the numerical value to indicate a loss or gain in the mass of each section of potato

8. Calculate the percentage change in mass for each potato section by dividing the change in mass by the initial mass and then multiplying by 100.  Keep the negative sign if there was one on the change in mass.

9. Carry out the calculations as described in step 7 and 8 again for volume instead of mass.

10. Graph the class average percentage changes in mass and volume of the potato sections versus the concentration of the sugar solutions on the same graph.  Draw the curve of best fit with a smooth curve (your curve likely won't go through each point).  Label the graph appropriately with a meaningful title, axes labels, units, scale and x-intercepts.  The graph should 'stand alone' if removed from your report.
Definitions of the terms of tonicity

In answering the questions and writing your conclusions, you may wish to use the following terms to make your answer complete. 
· diffusion - the movement of molecules from an area of high concentration to an area of low concentration 
· osmosis - the diffusion of water 
· plasmolysis - a type of osmosis in which water moves out of the material 
· deplasmolysis - a type of osmosis in which water moves into the material 
· isotonic solution - a solution with equal concentration of solute inside and outside of the material
· crenation – the formation of abnormal notching in the edge of an erythrocyte caused by its shrinkage after suspension in a hypertonic solution
· lysis - The breaking open of a cell by the destruction of its wall or membrane
· hypertonic solution - a solution with more solute in the surrounding environment than in the material 
· hypotonic solution - a solution with less solute in the surrounding environment than in the material 
Questions 

1. In this experiment, why was it important that the potato cores were the same length? What precisely does this hold constant?[1]

2. Using the terms of tonicity (see above), explain why some potato sections increased in mass, why some decreased in mass, and why some changed very little in mass. [3]

3. Which solutions (if any) were hypertonic, isotonic, or hypotonic to the potato? Explain how you know. [3]

4. If potato cells were suspended in a 2.0 mol/L sucrose solution, what would you expect to happen to the mass of the potato cells?  Extrapolate!  Explain. [2]

5. From this exercise, what can you conclude about the permeability of potato cell membrane with respect to sucrose and water molecules? [2]

6. Explain why salt can be used as a weed killer. [1]

7. In order to keep vegetables “crisp”, grocery stores use cool water or ice.  Which would keep vegetables crisper, tap water or distilled water?  Explain.[2]

8. When chemicals are added into the human body intravenously (directly into the bloodstream), they are added in solution.  Why is it important that this solution be of the same concentration as that of blood plasma (liquid portion of the blood)? [1]

9. What was the purpose of using distilled water as a solution in this exercise? [1]

10. Name the dependent and independent variables in this investigation. [2]
Evaluation Criteria
A:  Technique Evaluation:
After you have set it up on day 1 , your apparatus will be graded on a 5 point scale
	5
	apparatus is properly labelled, volumes of solutions are consistent, and size of potato sections are consistent.  Conduct in lab was professional



	4
	imperfections in labelling, volumes of solutions are somewhat inconsistent, and size of potato sections are slightly inconsistent.  Conduct in lab was professional.



	3
	apparatus is not clearly labelled, volumes of solutions are erratic, size of potato sections are inconsistent.  Conduct in lab was professional.



	2
	apparatus is not labelled, little attention to solution volumes, potato sections are broken and/or significantly inconsistent. Conduct in lab was professional.



	1
	apparatus is incomplete, no attention to solution volumes, potato sections are broken and/or significantly inconsistent.  Conduct in lab was professional.



	0
	Conduct in lab was not safe or professional.




B:  Report Evaluation:

Title page:  Of your design, but must include your name, the date, & the title of the experiment. [1]
Flow Chart:  A series of  simple diagrams that show the apparatus in it’s stages of development as outlined in the procedure.  Each diagram has a brief explanation of what is occurring at that step.  Include significant volumes in your flow chart. [3]

Observations:  Provide a data table that includes all data with a title and reference number that you can refer to in the text of your report.  Also include your labelled graph in this section as well. [14]

Questions:  Detailed answers the questions that follow the procedure in this handout.  Full sentences must be used. [18]

Discussion:  Prepare a concise piece of scientific writing to complete the lab report.  It should include the following components. [9]

· Summarize the results of this experiment including the general trend and key values that are in your data table.  Make reference to your table in this portion of the discussion.

· Draw any conclusions and support them with data, particularly provide the estimation of potato cytoplasm concentration using values interpolated from your graph.  Make reference to your graph in this portion of the discussion.

· Discuss any possible sources of error.  Only discuss factors other than the independent variable that could possibly be affecting the dependent variable.  Assess the seriousness of these factors and decide if they make your results invalid and decide how these factors would skew your overall result.  Do not discuss any human errors such as "the potato cores were left on the counter too long" or,  "the cores were of different lengths."
