Investigating immobilized enzymes.
Hydrogen peroxide (H2O2) decomposes to form water and oxygen (see equation below). It is very slow under normal conditions; however, the presence of a suitable catalyst or enzyme causes the rate to increase dramatically.
2 H2O2 (aq)   -->  2 H2O(l)   +   O2(g)
This reaction could be used to investigate the activity of an immobilized enzyme. We could use the enzyme in its usual state but it’s more fun when it has been trapped inside a bead or pellet – hence ‘immobilized’.
Plan an investigation to find out either:-
(i)
which particular temperature an enzyme will work best at ... or ...
(ii)
whether immobilized enzymes can be re-used many times.

You need to:

· Write a method for your investigation.

· Design a results a table (results may be included in a variable table).
Use the notes on the following page to help you design the experiment.

Hand in both your work and a copy of the page of notes.

Preparing pellets of immobilized catalase (an enzyme from yeast)
You will be supplied with the catalase enzyme in a solution of alginate (a jelly extracted from sea weed). When this is dripped into calcium chloride solution, it will solidify.

1. Fill the syringe with the enzyme/alginate solution. 

2. Get the calcium chloride solution swirling by stirring with the glass rod and drip the alginate gently into the calcium chloride solution, trying to produce even sized drops.
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3. Leave the pellets in the solution, to harden, for about 5 minutes
4. Pour the calcium chloride and pellets through a sieve. Drop the pellets into a beaker of distilled water and rinse them thoroughly. Sieve them out again and rinse them again.

Notes on using the pellets in an investigation
· 5 cm3 of solution is a suitable volume of hydrogen peroxide
· 10 vol is a suitable concentration of hydrogen peroxide
· Catalase (an enzyme found in yeast) is a catalyst for the decomposition of hydrogen peroxide.

· The rate at which hydrogen peroxide decomposes can be measured by how fast oxygen gas is produced.
Equipment and chemicals:-

	15 cm3 2% alginate soln. with 2% yeast suspension and food colour added
	
	150 cm3 1% CaCl2 in 400 cm3 beaker

	10 vol hydrogen peroxide solution (‘10 vol’ is its concentration)
	
	Large beaker for washing

	10 cm3 syringe
	
	Distilled water

	5 boiling tubes in a rack
	
	10 cm3 pipette

	Glass rod
	
	3 Pasteur pipettes

	Spotting plate
	
	Marker pen

	Fine sieve to fit 400 cm3 beaker
	
	Plastic forceps (to pick up beads)








