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The Effects of Exercise on Respiration 

 

BACKGROUND INFORMATION 

Bromothymol blue is a chemical indicator that changes color as the pH of a solution 

changes. It is yellow in acidic solutions and blue in basic and neutral solutions. 

When carbon dioxide is dissolved in water, it creates carbonic acid, pH~5.7. This 

reaction occurs as rainwater absorbs carbon dioxide. When else might you see 

examples of this occurrence? 

One of the products of respiration is carbon dioxide, CO2. As humans produce CO2 

in respiration, it is carried by our blood cells to our lungs where it is exhaled. You 

can measure the rate your cells carry out respiration by measuring how quickly you 

produce carbon dioxide. You will first determine your resting rate of respiration, 

and then you will determine your rate after exercise. 

 

PreLab Questions: 

1. How is breathing related to respiration?  

 

 

 

2. Hypothesize: How will exercise affect the rate of respiration? 

 

 

 

3. How can Bromothymol blue help you measure your rate of respiration? 

 

 

 

 

MATERIALS 

• stopwatch 

• drinking straw 

• bromothymol blue solution 

• Clear plastic cup 

• graduated cylinder 

• SAFETY GOGGLES (Put on immediately – especially student who is exhaling 

into cup) 

• Dropper 



• Bottled water if needed 

 

PROCEDURE 

1. Fill the cup with 50 mL water and add 15 drops of bromothymol blue 

solution. Stir gently using the straw.  

2. Assign one person to be the timer, and one person to perform the 

experiment. 

3. When the timer says “START”, the experimenter will exhale (blow gently) 

through the straw into the bromothymol blue solution until the color 

changes from blue/green to yellow/green. Blow evenly into the straw. 

Do NOT inhale the solution! 

Exhale from your lungs! 

4. Your partner will stop the time as soon as the color changes. 

5. Record the time it took for the color change in the observation table 

below. This is the control group. 

6. Rinse out the cup, and refill with 50 mL water and 15 drops of 

bromothymol blue solution. 

7. Now have the experimenter do jumping jacks or a similar exercise for 1 

minute. You should feel a little winded when you are finished! 

8. Using the same straw, exhale into the solution the same way as in the 

control group and record how long it takes for the solution to change 

color. 

9. Write down the time it took for the color change in the observation table 

below. 

 

Data TABLE 

The effect of exercise on the rate of respiration 

Time-length of activity Time for color change (sec) 

 

0 min  of exercise 

 

 

1 min of exercise 

 

 

 

Did the experiment support your hypothesis? 

 

 

 

 



ANALYZE AND APPLY 

1. Obtain graph paper from your teacher. Make a graph of your results. 

Determine if the graph should be a line graph or a bar graph. Carefully 

decide which variables belong on the X axis and Y axis. Remember to 

provide a title and to label the X and Y axis. 

 

 

2. Compare the time it took the bromothymol blue solution to change color 

before exercise and after exercise. Explain why there was a difference. 

   

 

 

 

3. Using your graph, predict the time of color change if the experimenter did 

exercise for 2 minutes. 

 

 

 

 

4. In this investigation, we measured the amount of carbon dioxide produced to 

find the rate of respiration. What else could we measure to find out the rate 

of cellular respiration? 

 

 

 

 

 

5. Explain why it is so important to exhale completely when doing exercise. 


