General Procedures for Enzyme Catalysis

Extracting catalase

1) Cut a slice of your catalase source that has an approximate mass of 10grams.

2) Add this slice to 3-5ml of distilled water and macerate thoroughly.

3) Squeeze your macerated material through two layers of cheesecloth into a test tube.

4) Add distilled water until you get about 10ml of solution.

5) Cover with a piece of paraffin and shake to insure uniformity.

Hint – catalase extractions work best when they are fresh and kept chilled.  Your lab design should reflect this.

Hint – you may want to experiment with different concentrations of your catalase extract to find a concentration that works best for your experiment.

Measuring reaction rates

To measure the reaction rate, we are measuring the disappearance of the substrate (hydrogen peroxide).

Procedure for establishing a baseline – How much H2O2 do we start with?

1) Pour exactly 10 ml of H2O2 into a clean 50 ml. beaker.

2) Add 1 ml. of distilled H2O (instead of catalase)

3) Add 10 ml. of 1.0 M H2SO4 (sulfuric acid).  

4) To measure the amount of H2O2 in the beaker, perform an assay with KMnO4. 

a. Remove a 5 ml. sample of the solution and place into a beaker.

b. Add KMnO4 to the beaker DROP BY DROP from a syringe, being careful to note the amount that you started with in the syringe.

c. Continue adding to the solution until it remains a persistent pink or brown color.  (This is a titration.)

d. The amount of KMnO4 added should equal the amount of H2O2 in the beaker.  

Procedure for a Time-course determination. – What rate does H2O2 decompose in the presence of catalase?

1) Pour exactly 10 ml of H2O2 into a clean 50 ml. beaker.

2) Add 1 ml of catalase and swirl gently for 10 seconds.  The catalase reaction is taking place.

3) Add 10 ml. of 1.0 M H2SO4 (sulfuric acid).  This will denature the enzyme and stop the reaction.

4) To measure the amount of H2O2 remaining in beaker, perform an assay with KMnO4. 

a. Remove a 5 ml. sample of your catalase/Peroxide solution and place into a beaker.

b. Add KMnO4 to the beaker DROP BY DROP from a syringe, being careful to note the amount that you started with in the syringe.

c. Continue adding to the solution until it remains a persistent pink or brown color.  (This is a titration.)

d. The amount of KMnO4 added should equal the amount of H2O2 remaining in the beaker.  This amount can be compared to the baseline to quantify the amount of H2O2 broken down in the presence of catalase (Subtract this amount from the baseline amount that was obtained in the above procedure).

5) To establish a reaction rate, the above steps should be repeated at 30, 60, 90, 120, 180, and 360 seconds.

Classroom Enzyme Catalysis Data Sheet






NAME:












PERIOD:

Base line data









DATE:

	Base line calculation

Initial reading of syringe     
_______mL

Final reading of syringe       
_______mL

Base line (Final – Initial)
   
_______mL KMnO4




Time-Course Data

	KMnO4 (mL)


	Time (Seconds)

	
	10
	30
	60
	90
	120
	180
	360

	a) Base Line (From Above)
	
	
	
	
	
	
	

	b) Final Reading
	
	
	
	
	
	
	

	c) Initial Reading
	
	
	
	
	
	
	

	d) KMnO4 Consumed (b-c)
	
	
	
	
	
	
	

	e) Amount of H2O2 Decomposed (a-d)
	
	
	
	
	
	
	


Graph the data for the enzyme catalyzed H2O2 decomposition. 

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Analysis










NAME:

1) Determine the initial rate of reaction and the rates between each of the time points:

	
	Time Intervals (Seconds)

	
	Initial to 10
	10 to 30
	30 – 60
	60 to 90
	90 – 120
	120-180
	180-360

	Rates

(mL H202/s)
	
	
	
	
	
	
	


2) When is the rate the highest?  Explain.

3) When is the rate the lowest?  Explain.

4) Explain the inhibiting effect of sulfuric acid on the function of catalase.  Relate this to enzyme structure and chemistry.

5) Predict the effect that lowering the temperature would have on the rate of enzyme activity.  Explain.

6) Your group’s experiment can test the effect of varying pH, temperature, enzyme concentration, or enzyme source.  Describe your hypothesis and basic experimental design.

