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Enzymes & Optimum Temperature lab 

Lab Question: what is the optimal temperature for catalase in yeast? 

Background Knowledge 
Hydrogen peroxide, a chemical you might use to clean cuts and scrapes, is actually toxic to cells. Surprisingly, 
it is also produced as a waste product by chemical reactions in cells (including yours!). Therefore, your cells 
must have a way to break down hydrogen peroxide into something harmless. The enzyme that does this is 
called catalase and the reaction it catalyzes is: 
 

● 2 H2O2 → 2 H2O + O2 
 
Yeast are organisms from the kingdom fungi. Their cells make the enzyme catalase, so we will use them to 
study how enzymes work. 
 
Enzymes require certain conditions in order to work their best. This is because they need to be a certain shape 
to perform their function. Changes in their environment - such as temperature or pH - can cause them to 
change shape, and they will no longer function.  
 
In this lab we will find out what is the optimal temperature for catalase in yeast. This will be the temperature at 
which the reaction with hydrogen peroxide happens fastest. We will also find out what temperature destroys 
catalase in yeast. 

Variables 
Write the variables in your lab notebook. 

Independent Variable Dependent Variable Controlled Variables 

 
 
 
 

  

Hypothesis 
Write an “If (claim)…. Then (prediction).... because (explanation)….” hypothesis in your lab notebook 

Materials 

Test tube rack 
4 test tubes 
1 vial for H2O2 
Test tube brush 

Yeast solution 
H2O2 

Hot water bath 
Cold water bath 
Warm water bath 
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Procedure 
Lab Prep 

1. Label your test tubes “room temp,” “cold,” “warm,” “boiling” 
2. Fill your vial with H2O2 from the bottle up front. 

 
For the first trial with room temperature water 

1. Put 5 mL of room temperature yeast solution in a test tube labeled “room temp” 
2. Use the 1 mL pipette to add 1mL of H2O2 to the test tube. 
3. Add the H2O2 to the test tube of yeast, start the timer on your phone 
4. After 2 minutes, hold the ruler up to the test tube to measure, in cm, how much oxygen gas was 

produced (measure the bubbles only) 
5. Rinse out your graduated cylinder between trials! 

Repeat the procedure above with COLD yeast, WARM yeast, BOILING yeast 
⇒ CAUTION: for the boiling yeast, use a pipette to take the yeast out of the boiling water bath. HOT GLASS 
CAN BURN. 
 
Clean Up 

1. Clean all test tubes with the test tube brush 
2. Rinse out the H2O2 vial 
3. Put test tubes upside down to dry 
4. Return all materials to your basket 

Data Collection 
In this lab, we will learn the correct way to make a data table! 

Data Analysis 
Create a graph of your data in your notebook. 
Do a rough sketch of your graph on a whiteboard first, then get it approved! The sketch needs to show the type 
of graph, the labels, the scale, and the title. 

Conclusion Questions 

⇒ Answer these questions in complete sentences in your lab notebook. Get your questions signed!! 
 

1. List your temperatures in order from HIGHEST reaction rate to LOWEST. 
2. At which temperature was there NO reaction? Why did this occur? 
3. At which temperature does yeast catalase function best? Why might this be so? 
4. At what temperature do you think the enzymes in YOUR cells function best? Why do you think so? 
5. Why do you think a high fever is dangerous? How does a fever affect enzymes? 
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