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The use of an immobilised enzyme

(urease)
Urease is an enzyme which catalyses the breakdown of urea into carbon dioxide and ammonia:  

NH2CONH2 + H2O ( CO2 + 2NH3

Since ammonia is alkaline, the pH of the solution will rise as the (neutral) urea is broken down and this can be used as a measure of the progress of the reaction.  By timing the reaction to completion, a RATE OF REACTION can be determined.

The urease for this experiment is extracted by soaking jack-bean meal in water for 24 hours and then filtering the resultant liquid.

· Mix 20cm3 urease solution with 0.8g sodium alginate powder.     N.B. Add the powder slowly to the liquid (not the other way round), whilst stirring rapidly.  This reduces the number of lumps!
· Suck up the resulting ‘gloop’ into a 20cm3 syringe and slowly drop it into a 3% solution of calcium chloride.  

This produces beads of the urease.  

· Leave to harden in the solution for a few minutes.

· Label 5 test-tubes, 10, 20, 30, 40 and 50

· Into each tube place:

5 cm3 of 1% urea solution (= substrate)

2 cm3 dilute ethanoic acid (to make the solution acidic)

10 drops of universal indicator solution

· Mix (by inverting the tubes)

· Place the appropriate number of beads into each test-tube (10, 20, 30 etc.) and note the time on a stop-watch for each tube.

· Shake all the tubes every few minutes.

· Note what happens and record the time when the solution is uniformly green/blue

· Plot a simple graph of your results.

· Why do your results not show a simple straight-line relationship?

(hint: think of diffusion, as well as enzyme kinetics)
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