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	Practical 4.3


Finding the mean water potential of potato tuber cells

Safety
Take care when using sharps. 

Wash hands after handling biological material.
Apparatus and materials

	•
six boiling tubes
	•
paper towels

	•
labels or marker pen
	•
two 20 cm3 syringes

	•
test-tube rack
	•
balance weighing to 0.01 g

	•
sharp knife
	•
100 cm3 of 1 mol dm–3 sucrose solution

	•
chopping board
	•
100 cm3 of distilled water

	•
potato tuber tissue (Solanum tuberosum)
	


Introduction

In this practical, you will:

·  establish the mean water potential of potato tuber cells.
If pieces of potato tuber tissue are placed in different concentrations of sucrose solution, the tissue gains or loses mass depending on the water potential of the solution. If there is no change in the mass of the tissue, then the sucrose solution has a water potential which is the same as that of the tissue itself. 

Procedure

1
Label six boiling tubes 1 to 6. Using distilled water and 1 mol dm–3 sucrose solution, make up six different dilutions of sucrose solution as shown in the table below. Shake each mixture thoroughly.
      Dilutions of sucrose in tubes 1–6
	Tube
	Volume of distilled water / cm3
	Volume of 1 mol dm–3 sucrose solution / cm3
	Molarity / mol dm–3

	1
	20
	0
	0.0

	2
	16
	4
	0.2

	3
	12
	8
	0.4

	4
	8
	12
	0.6

	5
	4
	16
	0.8

	6
	0
	20
	1.0


2
Using a sharp knife, cut six potato tuber sections at least 10 mm in width and 50 mm long.

3
Blot each section gently to remove any surface moisture. Weigh the first section and place it in tube 1, making a note of the mass. Repeat for tubes 2 to 6.

4
Leave the potato tuber sections in the sucrose solutions for at least 30 minutes.

5
Remove the tuber sections one at a time; gently blot the surface of the potato and re-weigh. Make sure that you don’t mix up the sections.
6
Calculate the percentage change in mass of each section, using the formula:


percentage change in mass = 
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7
Plot a graph of the percentage change in mass against the molarity of the sucrose solution. 
(The x-axis should intercept with the y-axis at 0% change in mass.) 

8
Find the point where the line of your graph crosses the x-axis (i.e. where there is no change in mass). This is the molarity of a solution that has a water potential equal to the water potential of the potato tuber cells.

9
Use the table below to work out the water potential of a solution having this molarity. To do this, it is best to plot a second graph, of water potential against molarity.
      Water potential for a range of sucrose solutions
	Molarity of sucrose solution / mol dm–3
	Water potential / kPa

	0.0
	0

	0.2
	–540

	0.4
	–1120

	0.6
	–1800

	0.8
	–2580

	1.0
	–3500


10
Explain your results using the term water potential.

11
Describe the limitations of using a change in mass as a measure of osmosis.
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