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Investigating photosynthesis using immobilised algae
This procedure gives you a chance to:

· learn how to trap algae in alginate beads

· use algae in beads to investigate how light intensity affects photosynthesis

· evaluate this method for investigating photosynthesis and plan your own investigations.

Procedure 

SAFETY: Take care with the very bright lights needed for this investigation. Do not look directly into them. Be aware they may be hot, so handle with care and keep them away from anything flammable.

Investigation

Making your algal beads

a Concentrate your active algal culture, by leaving 50 cm3 to settle for 30 minutes in a measuring cylinder until you have a darker green sediment. Carefully pour off the pale green suspension to leave just 5 cm3 of concentrated culture. This may have been done for you.

b Mix 5 cm3 of algal culture with 5 cm3 of 3% sodium alginate solution in a very small beaker with a cocktail stick.

c Clamp a syringe barrel above a beaker of calcium chloride solution – making sure the tip of the syringe is well above the solution in the beaker. See diagram.
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d Pour the alga/ alginate mixture through the syringe so it drips through and forms beads in the beaker. Swirl the beaker gently as the drops fall.

If your solution is too thick (viscous) to drip through, dilute it with a little more algal suspension or pure water and try again. If it is running through too quickly, mix in some more alginate.

e Allow the beads to harden for a few minutes before straining them out of the beaker through a tea strainer.

f Rinse the beads in distilled water. The algae in the beads will stay alive for several weeks if they are kept in a stoppered bottle of distilled water in a refrigerator.

Investigating photosynthesis

g Rinse 6 translucent bottles with hydrogencarbonate indicator solution.

h Add equal numbers of algal balls to each container – around 20.

i Add a standard volume of indicator to each container (7-10 cm3).

j Replace the lid.

k Note the colour of the solution against a standard set of bottles of indicator, and/or measure the absorbance at 550 nm using a colorimeter.

l Put one container in the dark. Set up the other containers at different light intensities. 

m Place a heat filter between the light and the containers to absorb heat from the lamp.

n After 30 minutes, note the colours of the solution at each distance. 

o Once the bottles cover a range of colours, which will take more than 60 minutes, take samples from each bottle and measure the absorbance at 550 nm using a colorimeter. Start with the bottle that has changed most – the one nearest the light.

If you don’t have a colorimeter, estimate the final pH from the standard set of indicator bottles.

p Plot absorbance (or final pH) against distance from the light. 

q You could measure light intensity at each distance if a light meter is available, or calculate light intensity (1÷ distance2). Plot absorbance (or pH) against light intensity.

QUESTIONS
1 What tips would you have for someone making algal beads like this?
2 What does your graph tell you about photosynthesis and light intensity?
3 How could you improve this investigation? Do you think the results are valid? Could you make them more reliable?
4 What do you think about using algal beads in this way?
5 What else would you like to investigate about photosynthesis? How would you do it?

ANSWERS
1 Students may have noticed several things important to them. You might have told them about different concentrations of alginate, or different bores of dripping tube.
2 The rate of photosynthesis depends on light intensity. At low light intensities, the rate of photosynthesis is proportional to light intensity. At higher light intensities, other limiting factors are important.
3 Students may have a range of ideas how to improve this investigation. The procedure is reliable if there is a good connection between pH change, indicator change and carbon dioxide uptake. The procedure is seen to be reliable if all groups get similar results, if the results are similar when repeated, or if you get the same result in two (or more) containers treated in the same way.
4 Allow student personal response. Sources say many students think it is a lot of fun!
5 Open for students to devise and design their own procedures for coursework, or interest.
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