[image: image1.png]Percentage changeinmass = Change in mass x 100
Original mass





Osmosis in bell pepper pericarp tissue
Student Sheet
Introduction
In this practical, you will determine the water potential of cells in the pericarp of a bell pepper (Capsicum annuum) by investigating the change in mass that is produced when water moves into or out of the cells by osmosis, down a water potential gradient.
You will prepare a dilution series of a 1 Molar sucrose solution and use this to produce a calibration curve with which to identify the water potential of cells in the pepper pericarp tissue.


Learning outcomes

You will:
· Use laboratory glassware to prepare a dilution series of a 1Molar sucrose solution

· Use a two decimal place balance to measure changes in mass in plant tissue samples that have been immersed in the solutions
· Calculate percentage change in mass of the plant tissue samples

· Use a calibration curve to find the water potential of the cells in the pepper tissues used in this investigation


Safety

· Avoid contact with the pepper tissue if you are aware that you are allergic to it. 

· Take care when using sharp instruments such as scalpels, scissors and mounted needles and follow the instructions for their safe use that have been given to you by your teacher.
· Be careful when you attach or remove the pipette filler from the graduated pipette. The neck of the pipette is fragile and could easily snap.


Apparatus

Per student (or practical group)
· ¼ of a bell pepper
· 50cm3 1M sucrose solution 
· 75cm3 Distilled water
· Test tubes x 11
· 10 cm3 Graduated pipettes x 2
· Pipette filler
· Cutting tile
· Kitchen knife or scalpel 
· Petri dish with lid
· Paper towels
· Laminated graph paper

· Blunt forceps
Per class

· 2 decimal place balance x2 or 3


Method

Preparing the dilution series
1. Complete the table below to show how you will use the 1M sucrose solution and distilled water to prepare a range of sucrose solutions with the following molarities. The total volume of solution required in each test tube is 5cm3.
	Molarity of sucrose solution/M
	Volume of distilled water/cm3
	Volume of 1M sucrose solution/cm3

	0
	
	

	0.1
	
	

	0.2
	
	

	0.3
	
	

	0.4
	
	

	0.5
	
	

	0.6
	
	

	0.7
	
	

	0.8
	
	

	0.9
	
	

	1.0
	
	


2. Use a permanent marker to label 11 test tubes with each molarity in the dilution series.

3. Using one of your graduated pipettes for the sucrose solution and one for your distilled water, carefully prepare your dilution series.
Preparing the pepper pericarp tissue
4. Place a piece of laminated graph paper onto the cutting tile to provide a cutting grid.
5. Orientate the pepper so that the giant cells are running from the top of the paper towards the bottom.
6. Avoiding sections of pericarp with white pith (the septum and placenta as labelled on the Student Preparation Sheet), use the kitchen knife to cut a strip of pepper into pieces 1cm long and 0.5cm wide.
7. Place the pieces into a petri dish and cover with a lid until ready to record their masses.
8. Quickly rinse the pieces in distilled water and gently-yet-thoroughly pat dry with a paper towel, just before weighing.
Setting up the investigation
9. Once a piece of pepper has been weighed and its mass recorded in a results table, place it onto a paper grid where its mass and the molarity of the sucrose solution that it is going to be placed into can be recorded.

10. When all the masses have been recorded, place each piece of pepper into the correct test tube of sucrose solution and leave for 30 minutes.
Recording changes in mass
11. Remove pepper pieces from sucrose solution, pat dry and reweigh.

12. Record data 

Calculating percentage change in mass
13. For each tube, calculate percentage change in the mass of the Capsicum pericarp tissue. Remember to note whether the percentage change in mass is positive (an increase in mass) or negative (a decrease in mass).
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Calculating the molarity of sucrose solution that has the same water potential as the pericarp tissue cells
14. Plot a graph to show the effect of concentration of sucrose solution on the percentage change in mass of pepper tissue. Remember to give your graph a title and to plot your independent variable on the ‘x’ axis and your dependent variable on the ‘y’ axis of your graph. Use this graph to calculate the molarity of sucrose solution that has the same water potential as the cells in the pericarp tissue.
Calculating the water potential of the pepper pericarp tissue cells.
15. Use the table below to plot a calibration curve that will allow you to find the water potential (given as osmotic potential in MPa) of the sucrose solution that has the same water potential as the pepper pericarp tissue in MPa. Osmotic potential is directly related to water potential but you will not calculate water potential in this practical. (Data taken from: http://www.saps.org.uk/secondary/teaching-resources/286-measuring-the-water-potential-of-a-potato-cell )

	Molarity of sucrose solution/M
	Osmotic potential/MPa

	0.1
	-0.27

	0.2
	-0.55

	0.3
	-0.83

	0.4
	-1.13

	0.5
	-1.46

	0.6
	-1.82

	0.7
	-2.2

	0.8
	-2.61

	0.9
	-3.05

	1
	-3.56


Questions

1. Why are the pepper pieces stored in a covered dish until they are needed?

2. Why are the discs washed in distilled water? 

3. Why are they dried very carefully?

4. Explain why the pieces of pepper are left in the solution for 30 minutes. After 30 minutes what happens to the net diffusion of water molecules?  

5. Why are the pieces of pepper tissue dried before they are re-weighed?

6. Why was change in mass data converted into percentage change in mass in this investigation?

7. Use your graph to find which molarity of sucrose solution has the same water potential as the pepper. Explain how you got your answer.

8. Explain fully the shape of the graph in terms of water potential (i.e. why some pieces of pepper gain mass, why some lose mass and why some may stay the same.)  In your answer, use the following terms: Osmosis, water potential, water potential gradient, net movement of water molecules.

9. What is your estimate of the water potential of the pepper pericarp tissue cells?

10. Explain how you obtained a value for the water potential of the cells in the pepper pericarp tissue. 

11. How could you increase the reliability of this investigation?

12. Compare the value for water potential of pericarp cells that you obtained with that obtained by other students in your class, using different pieces of capsicum pericarp tissue. 

Discuss the possible causes of similarities and differences within the class.
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