ENZYME LAB
[bookmark: _GoBack]2H2O2          > 2H2O + O2
Many organisms can decompose hydrogen peroxide (H2O2) enzymatically. Enzymes are globular proteins, responsible for most of the chemical activities of living organisms. They act as catalysts, substances that speed up chemical reactions without being destroyed or altered during the process. Enzymes are extremely efficient and may be used over and over again. One enzyme may catalyze thousands of reactions every second. Factors such as temperature, pH, and salinity at which enzymes function are extremely important. Most organisms have a preferred temperature range in which they survive, and their enzymes most likely function best within that temperature range. If the environment of the enzyme is too acidic or too basic, the enzyme may irreversibly denature, or unravel, until it no longer has the shape necessary for proper functioning.
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 → 2 H2O + O2 
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.
Problem:  How does the reaction rate of peroxidase enzyme from turnips change when enzyme is exposed to 37 degrees Celsius (body temperature)?
Hypothesis:_____________________________________________________________________________________________________________________________________________________________________________________________________________________________
Materials:
Pan of room temp water
125mL flask
100mL graduated cylinder
500mL beaker
Rubber tubing connected to stopper
2 culture tubes (for collecting enzyme and substrate samples)
Turnip extract
Water bath
Hydrogen peroxide solution
Magnetic stirrer (optional)
Computer

Procedure:
Part I – Control at Room Temp   	Record Temperature Here: _____________
1. Collect 5mL of the enzyme extract and the substrate solution (H2O2) in your culture tubes.
2. Submerge a 100mL graduated cylinder in the water making sure all air is removed.
3. Have the group member responsible for holding and reading the cylinder to place the rubber tubing into the submerged graduated cylinder.  BE SURE to keep the mouth of the graduated cylinder under the water at all times.  Invert the cylinder (make sure the cylinder is full of water – no air pockets at the top).
4. Pour the substrate solution into the flask.
5. DON’T PROCEED UNTIL EVERYONE IS READY
6. Pour the enzyme solution into the flask, stopper tightly, and swirl the flask AT A STEADY SPEED.  You might have access to a magnetic stirrer.  If so, use it at the lowest possible speed.
7. Begin timing when the first bubble or gas appears in the cylinder.
8. Collect the mL of oxygen produced every 30 seconds for five minutes.
9. Calculate the rate of reaction for each time interval.  This can be used to more easily see how the reaction rate changes as the trial progressed.
Rate of Reaction = Change in Y / Change in X
Use this format for each experiment, and be sure to give each table a descriptive title.
Title: ____________________________________________________________________________________
	
Time Interval
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mL O2 Produced
	
Rate of Reaction

	0.5
	
	

	1.0
	
	

	1.5
	
	

	2.0
	
	

	2.5
	
	

	3.0
	
	

	3.5
	
	

	4.0
	
	

	4.5
	
	

	5.0
	
	



Continue to Part 2 of the control experiment.


Part II – Control at Human Body Temperature (37° Celsius)
1. Collect 5mL of the enzyme extract and the substrate solution (H2O2) in your culture tubes.
2. Submerge a 100mL graduated cylinder in the water making sure all air is removed.
3. Have the group member responsible for holding and reading the cylinder to place the rubber tubing into the submerged graduated cylinder.  BE SURE to keep the mouth of the graduated cylinder under the water at all times.  Invert the cylinder (make sure the cylinder is full of water – no air pockets at the top).
4. Rinse the flask from the first experiment, and pour the new substrate solution into the flask.
5. Using the 500mL beaker, scoop approximately 200mL of water out of the bath.
6. Place the flask containing the substrate down into the beaker of warm water, and let it sit for five minutes allowing the substrate to warm to that temperature.
7. DON’T PROCEED UNTIL EVERYONE IS READY
8. Pour the enzyme solution into the flask, stopper tightly, and swirl the flask AT A STEADY SPEED.  You might have access to a magnetic stirrer.  If so, use it at the lowest possible speed.
9. Begin timing when the first bubble or gas appears in the cylinder.
10. Collect the mL of oxygen produced every 30 seconds for five minutes.
11. Calculate the rate of reaction for each time interval.  This can be used to more easily see how the reaction rate changes as the trial progressed.
Rate of Reaction = Change in Y / Change in X
Title: ____________________________________________________________________________________
	
Time Interval
(min)
	
mL O2 Produced
	
Rate of Reaction
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Graph your collected data from both trials.
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This page contains questions for analysis of your results.

1. Why did the reaction slow during the latter part of the five minute trial?


2. At what temperature is the rate of enzyme activity the highest?  Explain.




3. What was the gas that was formed during the reaction?  How might you test to verify?


4. Predict the effect that lowering the temperature would have on the rate of enzyme activity.  Explain your prediction.
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