
Colorimeter
Analysis of Enzymes using Peroxidase

Analysis of Enzymes using Peroxidase

Preliminary activity for

Analysis of Enzymes using Peroxidase
Open Inquiry Version

Enzymes are molecules that regulate the chemical reactions that occur in all living organisms. Almost all enzymes are globular proteins that act as catalysts, substances that speed up chemical reactions. Enzymes catalyze reactions by reducing the activation energy for a specific reaction to occur and yet are neither destroyed nor altered during this process. At the molecular level, enzymes catalyze these reactions by briefly binding to the substrate or reactants to form an enzyme-substrate complex. The reaction takes place while the substrate is bound to the enzyme, converting the substrate to the new product. The new product is then released from the enzyme substrate complex and the enzyme is then free to bind with more substrate.
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H2O2 is toxic to most living organisms. Many organisms are capable of enzymatically destroying the H2O2 before it can do much damage. H2O2 can be converted to oxygen and water, as follows:

2 H2O2(aq) 
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2 H2O + O2(g)
Although this reaction occurs spontaneously, enzymes increase the rate considerably. At least two different enzymes are known to catalyze this reaction: catalase, found in animals and protists, and peroxidase, found in plants. A great deal can be learned about enzymes by studying the rates of enzyme-catalyzed reactions. 
In this Preliminary Activity, you will use a colorimetric assay to determine the rate of reaction of the enzyme peroxidase. 
After completing the Preliminary Activity, you will first use reference sources to find out more about enzymes, turnips, and peroxidase before you choose and investigate a researchable question. Some topics to consider in your reference search are:
· catalyst
· enzyme
· substrate
· peroxidase
· proteins
· denature
· Michaelis-Menten constant
· Lineweaver-Burk plot
Procedure

1.
Obtain and wear goggles.

2.
Obtain three test tubes. Label one test tube with the letter B, another with the letter E and the last with the letter S.
3.
Prepare a blank solution by filling the test tube labeled B with 1 mL of pH 5 reaction buffer, 0.5 mL of 0.02% hydrogen peroxide, 0.25 mL of 0.2% guaiacol, and 0.5 mL of extraction buffer.  
4.
Transfer the blank solution to a cuvette using a pipette. Place the cuvette in the cuvette slot in the colorimeter. To correctly use cuvettes, remember:

· Wipe the outside of each cuvette with a lint-free tissue.

· Handle cuvettes only by the top edge of the ribbed sides.

· Dislodge any bubbles by gently tapping the cuvette on a hard surface.

· Always position the cuvette so the light passes through the clear sides.

5.
Connect the Colorimeter to your LabQuest or Vernier interface. Start the data-collection program. Then choose New from the File menu.
6.
Calibrate the Colorimeter.

a. Place the blank in the cuvette slot of the Colorimeter and close the lid. 

b. Press the < or > buttons on the Colorimeter to set the wavelength to 470 nm (Blue). Then calibrate by pressing the CAL button on the Colorimeter. When the LED stops flashing, the calibration is complete. Remove the cuvette from the Colorimeter.
7.
Set up the data-collection mode.

Logger Pro 

a. Choose Data Collection from the Experiment menu.
b. Change the data-collection duration to 200 seconds.
c. Change the sampling rate to 1 sample/second.
d. Click [image: image2.png]Done




 and proceed to Step 8.
LabQuest App
a. On the Meter screen, tap Rate. Change the data-collection rate to 1 sample/second.

b. Change the data-collection duration to 200 seconds. Tap OK.

c. Proceed to Step 8.
8.
Prepare an enzyme solution by filling the test tube labeled E with 1 mL of pH 5 reaction buffer, 0.5 mL of enzyme extract, and 0.5 mL of extraction buffer. 
9.
Prepare a substrate solution by filling the test tube labeled S with 0.5 mL of pH 5 reaction buffer, 1 mL of 0.02% H2O2, and 0.5 mL of 0.2% guaiacol. 


10.
Collect data. Do the following as quickly as possible.
a. Add the substrate solution to the enzyme solution. 

b. Transfer 3 mL of the combined solution to a cuvette using a pipette. 

c. Cap the cuvette and place it in the Colorimeter.
a. Start data collection. Absorbance data will be collected for 200 s.

11.
When data collection is complete, select the initial linear region of your data on the graph. This should correspond to the first 100 seconds of data.

12.
Perform a linear fit on the selected portion of the graph. Record the slope of the line, m, as the rate of reaction, in abs/s.

13.
(Optional) Print or save your data.


14.
Discard the cuvette contents and other solutions as directed.

Questions

1.
What was the rate of reaction?

2.
List three factors that could possibly affect the rate of peroxidase catalyzed reactions.

3.
List at least one researchable question concerning the peroxidase catalyzed reactions.
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