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Microscale investigations with catalase
Student Sheet
This is a Science & Plants for Schools practical, from www.saps.org.uk 

Introduction

Catalase (EC 1.11.1.6) is a widespread enzyme, found in nearly all aerobic cells (animals, plants and microbes). It serves to protect the cell from toxic effects of hydrogen peroxide, generated as a by-product of cell metabolism. It does this by catalysing the decomposition of hydrogen peroxide into molecular oxygen and water.
2 H202 -> 2 H20 + O2 (g)

This protocol uses a deceptively simple, yet very accurate method to measure the rate of reaction by collecting the oxygen evolved as a product of the reaction. The whole reaction can be carried out on a very small scale, in a centrifuge tube. An enzyme extract is adsorbed to filter paper discs. These discs initially sink in a hydrogen peroxide solution, but then float to the surface as the oxygen produced gets trapped in the paper fibres. The time taken for the discs to rise is measured.
Instructions

1. Grind the plant material in a mortar with a small amount of pH7 buffer and silver sand.

2. Scrape the paste into a centrifuge tube, and spin at high speed until a pellet is formed.
3. Transfer the supernatant to a clean labelled centrifuge tube.

4. Dip a dry disc of filter paper in the extract and blot briefly on a sheet of filter paper.
5. Drop the disc into a solution of 1% H202 at least 1 cm deep, so that it settles on the bottom, and start timing. 

It is important to have a clear view of what is happening, so this is best done on the laboratory bench, looking sideways. Occasionally the disc settles at the side or gets caught on the wall of the vessel – you should remove these discs and repeat the process. 

6. Note the time taken for the disc to rise back to the surface of the H202 solution, and then remove the disc. 
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