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Aim:

To identify the presence and activity of peroxidase and to determine the ratio of enzyme to substrate that yields the maximum level of enzyme activity at ph 4.

Materials:
Spectrometer, cuvette, droppers, turnip extract (enzyme), hydrogen peroxide H202 (substrate), guaiacol (indicator), distilled water, ph 4, ph 7, ph 11, and parafilm.

Method:
First we calibrated the spectrometer by putting in our control, setting the transmittance to 100%, absorbance to 0%, and the wavelengths to 500 nanometers. Our control consisted of 2 mL of subtrate, 10 drops of guaiacol, and distilled water was added to bring it up to the necessary level to be functional in the spectrometer.

Then we put 3 mL enzyme, 3 mL substrate, and 1 mL guaiacol in a cuvette to use in the spectrometer. We took absorbance readings every 30 seconds until the changes between readings leveled off. We recorded each reading in our table along with the time in seconds.

Calculations:


There were no calculations for this lab.

Results:


Questions (page 2):

A) The cuvette we used to collect data for this lab with consisted of 1 mL guaicol, 3 mL substrate, and 3 mL enzyme.

B) The point at 570 seconds demonstrates maximum enzyme activity right before the graph levels off.

D) You could increase enzyme activity by adding additional amounts of enzyme or taking away substrate or both. You would decrease enzyme activity by taking away enzyme or adding substrate or both. This is because more enzyme is able to act on the same amount of substrate in less time than if we had used a smaller amount. Similarly adding more substrate increases the amount of time it takes for the same amount of enzyme to convert all the substrate.

E) The last points on the graph indicate where the reaction stops. The limiting reagent, substrate, has been used up. Therefore the enzyme has nothing to react with, so the graph levels off.


Questions (page 3):

C) We were only able to test one range of substrate concentrations, 3 mL substrate. Therefore we found that the peroxidase extract reacts maximally when you place 3mL of the extract with 3mL of the enzyme. Graphically if we tested more than one substrate concentration range we could compare the level of absorption at which the graph leveled off between the different trials. Enzyme activity is not always constant because there is no way to keep it constant, it is from a living organism which has different levels of concentration. So even by using the same amount of extract, the concentration could change.
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Conclusion:

We concluded from this experiment that the enzyme, peroxidase, taken from turnip extract is most reactive at ph 4. This is because it is the natural environment in which peroxidase is found within turnips. We are only able to conclude about ph level 4 because we were unable to attempt different levels of ph. We also only able to conclude about one concentration ratio because we only experimented with 3 mL of enzyme vs 3 mL of substrate. Much of our difficulties within the lab we attribute to human error, cross contamination of unclean equipment, and sample levels within the cuvette that were not high enough originally to register with the spectrometer. In addition we were severely pressed for time and were unable to produce multiple trials for each experiment. This is because of our severe difficulties in formulating a workable experiment and in implementing it.
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