Lab: Investigating Enzyme Reaction Rates

Question: Is the rate of an enzymatic reaction constant in variable time frames?

Hypothesis: We believe the rate of an enzymatic reaction (circle one: will or will not) remain constant in variable time frames.

Experiment: 

1. Have your Material Specialist count out 5 sets of 40 toothpicks.

2. Have Toothpickase close his/her eyes and break toothpicks for 10 seconds. Make sure your Data Specialist is counting how many are being broken and your Gatekeeper is actively watching the time.

3. Once 10 seconds is up record how many were broken into the data table.

4. Repeat steps 2 and 3 for the other time intervals (30, 60, 120, 180 seconds).

Data and Analysis:

Record your data in the table below and then make a line graph of the number of toothpicks metabolized over time in seconds. 

	Time (seconds)
	Toothpicks metabolized

	0
	

	10
	

	30
	

	60
	

	120
	

	180
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For each interval of time, calculate the rate of reaction of the toothpickase enzyme using the following formula.

M2-M1

M= number of toothpicks metabolized

 T2-T1


T= time

	Time interval (in seconds)
	Rate of Reaction of Toothpickase (in toothpicks metabolized / second)

	0 to 10
	

	10 to 30
	

	30 to 60
	

	60 to 120
	

	120 to 180
	


Conclusion:

1. Did the rate of enzymatic reaction remain constant in variable time frames? YES OR NO
2. After finishing the experiment, do you accept or reject your hypothesis? ACCEPT OR REJECT
             Why? _______________________________________________________________
      3.  What does the toothpick represent? Substrate or Enzyme
           Why? ____________________________________________________
      4.  What do “toothpickase’s” fingers represent? Substrate or Enzyme
           Why? _______________________________________________________________

      5.   What did the breaking of the toothpicks represent? Catabolism or Anabolism
            Why? _______________________________________________________________
Extension

Obtain an experiment card from your teacher. You will repeat the experiment again but with the changes found on the card. 

Question: What effect will your change have on the speed of your enzymatic reaction rate?

Hypothesis: We believe that the change will (circle one: speed up or slow down) our enzymatic reaction rate.

Experiment: Same as before but with change indicated on experiment card.

Data and Analysis:

Record your data in the table below and then make a line graph of the number of toothpicks metabolized over time in seconds. 

	Time (seconds)
	Toothpicks metabolized

	0
	

	10
	

	30
	

	60
	

	120
	

	180
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For each interval of time, calculate the rate of reaction of the toothpickase enzyme using the following formula.

M2-M1

M= number of toothpicks metabolized

 T2-T1


T= time

	Time interval (in seconds)
	Rate of Reaction of Toothpickase (in toothpicks metabolized / second)

	0 to 10
	

	10 to 30
	

	30 to 60
	

	60 to 120
	

	120 to 180
	


Conclusion:

1. Did your Rate of Reaction speed up or slow down? SPEED UP OR SLOW DOWN
2. After finishing the experiment, do you accept or reject your hypothesis? ACCEPT OR REJECT
Why? __________________________________________________________________________

      3. List 3 environmental factors that can affect the action of enzymes: 
          ___________________________, _______________________________, _____________________

Assessment - answer the following:

____1.  Enzymes speed up a reaction by--
A. lowering activation energy

B. increasing temperature

C. creating more reactants

D.  increasing activation energy

____2. Cells must produce many different enzymes because--
A.   enzymes are quickly used up

B.   most cellular reactions require a specific, unique enzyme

C.  they have to have some way to use up the protein that they consume

D. enzymes are not very effective at speeding up reactions
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