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PROCEDURE

1.
Obtain and wear goggles.

2.
Connect the plastic tubing to the valve on the Gas Pressure Sensor. 
3.
Connect the Gas Pressure Sensor to the data collection device. and choose 
4.
On the Meter screen, tap Rate. Change the data-collection rate to 0.5 samples/second and the data-collection length to 180 seconds.
Part I  Testing the Effect of Enzyme Concentration

5.
Place four test tubes in a rack and label them 1, 2, 3, and 4. 

6.
Add 3 mL of 3.0% H2O2 and 3 mL of water to each test tube. 

7.
Use a clean dropper pipette to add 1 drop of enzyme suspension to test tube 1. Note: Be sure not to let the enzyme fall against the side of the test tube.
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Figure 2

8.
Stopper the test tube and gently swirl to thoroughly mix the contents. The reaction should begin. The next step should be completed as rapidly as possible.


9.
Connect the free-end of the plastic tubing to the connector in the rubber stopper as shown in Figure 2. Start data collection. Data collection will end after 3 minutes.


10.
Monitor the pressure readings displayed on the handheld screen. If the pressure exceeds 130 kPa, the pressure inside the tube will be too great and the rubber stopper is likely to pop off. Disconnect the plastic tubing from the Gas Pressure Sensor if the pressure exceeds 130 kPa.


11.
When data collection has finished, an auto-scaled graph of pressure vs. time will be displayed. Remove the rubber stopper from the test tube and discard the contents in a waste beaker.


12.
To examine the data pairs on the displayed graph, select any data point. As you tap on each data point, the pressure and time values are displayed to the right of the graph.

 13.  Tap Table. Choose Clear All Data from the Table menu


14.
Find the rate of enzyme activity for test tubes 2, 3 and 4:

a. Add 2 drops of the enzyme solution to test tube 2. Repeat Steps 8–12.

b. Add 3 drops of the enzyme solution to test tube 3. Repeat Steps 8–12.

c. Add 4 drops of the enzyme solution to test tube 4. Repeat Steps 8–12.
15. Draw each graph displayed on the data collection device




Part II Testing the Effect of pH


15.
Place three clean test tubes in a rack and label them HCl, NaOH, and dH2O or Lemon, Bleach and dH2O.


16.
Add 3 mL of 3% H2O2 and 3 mL of your stations substance to each test tube.
	Table 1

	Substance
	Volume of 3% H2O2 (mL)
	Volume of substance (mL)

	HCl or Lemon
	3
	3

	dH2O
	3
	3

	NaOH or Bleach
	3
	3


 17.
   Tap Table. Choose Clear All Data from the Table menu.


28.
Tap Graph to display the graph.


29.
In the tube labeled HCl or Lemon, add 2 drops of the enzyme solution. Repeat Steps 8–12 & 17.


30.
In the tube labeled dH2O, add 2 drops of the enzyme solution. Repeat Steps 8–12 &17.


31.
In the tube labeled NaOH or Bleach, add 2 drops of the enzyme solution. Repeat Steps 8–12 & 17.


32.
Draw a picture of the graph of all five final displays and calculate each rate and record in Tables 2 and 3.





	Table 2

	Label
	Rate
(kPa/s)

	1 Drop
	

	2 Drops
	

	3 Drops
	

	4 Drops
	

	HCl
	

	NaOH
	

	Bleach
	

	Lemon
	

	dH2O
	

	
	

	
	


	Table 3

	Test tube label
	Rate (kPa/min) 

	1 Drop
	

	2 Drops
	

	3 Drops
	

	4 Drops
	

	HCl
	

	NaOH
	

	Bleach
	

	Lemon Juice
	

	Distilled Water dH2O
	

	
	

	
	



QUESTIONS

Part I Effect of Enzyme Concentration

1.
How does changing the concentration of enzyme affect the rate of decomposition of H2O2?

2.
What do you think will happen to the rate of reaction if the concentration of enzyme is increased to five drops? Predict what the rate would be for 5 drops.


INDEPENDENT VARIABLE (X axis): _____________________________________


DEPENDENT VARIABLE (Y axis): _______________________________________

Part II Effect of pH

3.
At what pH is the rate of enzyme activity the highest? Lowest?

4.
How does changing the pH affect the rate of enzyme activity? Does this follow a pattern you anticipated?



INDEPENDENT VARIABLE (X axis): _____________________________________


DEPENDENT VARIABLE (Y axis): _______________________________________
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