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Yeast and leavening agents are indispensable to the making of bread. Without these ingredients, 
bread would look more like a huge wafer than a light and spongy loaf. The exercises below will help 
students understand the importance of these ingredients, and the role they play, in making bread.

Suggested Activities
• Make bread dough with baker’s yeast, as well as dough without baker’s yeast. Observe what 

happens to the yeast dough throughout the day, and compare the results obtained from the two 
different leavening agents. See the two attached recipes to make Baba Luba’s Brown Bread and 
Irish Soda Bread.   

• Explain how yeast works. You can put half the yeast-based dough in a cool place, and the 
other half in a warm place then, with the students, measure at precise intervals how much each 
portion of dough has risen. 

• Bake the two types of bread. Have your students taste each type, and ask their impressions: 
What does each sample taste like? Are their textures different? Is there a difference in the size 
of the air pockets where carbonic gas has accumulated in each type of dough? 

• Bake bread with rye flour, or any flour other than wheat. As a group, observe what happens.  

Baker’s yeast is a living organism belonging to the fungi family. This leavening agent makes dough 
rise, as a result of fermentation (an irreversible chemical change). Yeast transforms the sugar in 
the dough into carbonic gas (carbon dioxide) and alcohol (ethanol). The trapped carbon dioxide makes 
the dough rise, and the alcohol produced by fermentation evaporates during the baking process. 
Since yeast is a living organism, its activity is affected by temperature. Breads made with baker’s 
yeast rise slowly over a long period.  

Sodium bicarbonate (baking soda) is inorganic. It is an alkaline (or basic pH) chemical compound. 
When it comes into contact with an acidic compound (contained in buttermilk, for example), 
a chemical reaction releases carbonic gas (carbon dioxide), which makes the dough rise (an irreversible 
chemical change). This type of bread is commonly called “quick bread.” Since the chemical reaction 
lasts only a short time, the bread rises rapidly and must be baked immediately.  

Breads made with wheat flour rise the highest. Wheat flour contains more glycoproteins 
(gliadin and glutenin) than any other flour. When mixed with water, these proteins form gluten 
chains (an irreversible chemical change). The gluten chains act like springs and allow the dough 
to stretch like a balloon.

YEAST AND LEAVENING AGENTS
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LEAVENING AGENTS EXPERIMENT
Team members: Date:

Process  
Using a pen, write “yeast” on one balloon, and on the other balloon write “sodium bicarbonate.”

Measure each balloon’s length.

Pull the balloon labelled “yeast” carefully onto the end of the funnel. Pour 15 ml of yeast into 
the funnel and shake it gently until all the yeast falls into the balloon. Set balloon aside.

Pull the balloon labelled “sodium bicarbonate” carefully onto the end of the funnel. Pour 15 ml of sodium 
bicarbonate into the funnel and shake it gently until all the soda falls into the balloon. Set balloon aside.

Using a funnel, carefully pour 60 ml of warm (not hot! not cold!) water into one of the bottles. 
Add 15 ml white sugar to the bottle and swirl until the sugar dissolves.

Using a funnel, carefully pour 60 ml of vinegar into the other bottle.

Take the balloon labelled “yeast” and carefully (take care not to tip the contents of the balloon 
into the bottle yet!) affix it onto the bottle with the sugar and water mixture.
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• 2 clear plastic   
  narrow-necked bottles
• 2 balloons 
• sugar
• yeast
• vinegar

• sodium bicarbonate
• warm water
• funnel
• measuring spoons
• measuring cup
• pen, paper, and ruler

• timer (clock or watch 
   with second hand)

Task
As a team, conduct an experiment on leavening agents by observing the difference between the leavening 
reaction that occurs with sodium bicarbonate and the reaction that occurs with baker’s yeast.  

Objectives
 Learn why quick bread dough must be baked right away, while yeast bread dough cannot be baked 
 until a few hours have passed. 
 
 Study two chemical changes that produce carbonic gas.  

Materials (per team)

1
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continued...
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Yeast Sodium Bicarbonate

Time
Length of Balloons

Yeast Sodium Bicarbonate
Before inflation

1 minute

2 minutes

3 minutes

4 minutes

5 minutes

6 minutes

7 minutes

8 minutes

9 minutes

10 minutes

11 minutes

12 minutes

13 minutes

14 minutes

15 minutes
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Process (continued)  
Take the balloon labelled “sodium bicarbonate” and carefully (take care not to tip the contents of the 
balloon into the bottle yet!) affix it onto the bottle containing vinegar.

Prepare the timer.

Gently tip up the balloons, pouring their contents into the liquids in the bottles.

Time how long it takes for the balloon to inflate.

Observations   

  Record the time it takes for the balloons to inflate.  

  Record the size of the balloon before inflation, and then measure it after inflation, at one-minute 
intervals, for 15 minutes.
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Questions
        Why does the quick bread dough have to be baked soon after the ingredients are  
        mixed together?  

        Why do we need to wait before baking the bread dough made with baker’s yeast? 

        Do some research on the two different types of leavening agents.  

        a) How do the sodium bicarbonate and vinegar act to produce carbonic gas? 
             Is this a physical or chemical change? Explain your answer.
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continued...



8

Questions (continued)
        b) How do baker’s yeast and sugar work together to produce carbonic gas? 
   Is this a physical or chemical change? Explain your answer.  
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Questions
        Why does the quick bread dough have to be baked soon after the ingredients are  
        mixed together?  

        Why do we need to wait before baking the bread dough made with baker’s yeast? 

        Do some research on the two different types of leavening agents.  

        a) How do the sodium bicarbonate and vinegar act to produce carbonic gas? 
             Is this a physical or chemical change? Explain your answer.
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continued...

The chemical reaction that causes quick bread dough to rise lasts only a short time. 

The dough rises rapidly and if it is not baked immediately it will collapse once the chemical 

reaction is over. Quick bread dough needs to be baked while the gas production takes place.

It takes time for the yeast to produce enough gas (carbonic gas) for the dough to rise.

When mixed, the vinegar (acetic acid) and the sodium bicarbonate react together to form two 

new substances: salt (sodium acetate) and carbonic acid. The carbonic acid immediately breaks 

down into carbonic gas and water. 

 This is an irreversible chemical change because new substances—salt, water, and 

carbonic gas—were created and the reaction cannot be reversed.

(Answers)
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Questions (continued)
        b) How do baker’s yeast and sugar work together to produce carbonic gas? 
   Is this a physical or chemical change? Explain your answer.  

Yeast and sugar produce carbonic gas through fermentation. As the yeast consumes the sugar, 

it produces alcohol (ethanol) and carbonic gas (carbon dioxide) as waste products. The trapped 

carbon dioxide makes the dough rise, and the alcohol evaporates during the baking process.

 This is an irreversible chemical change, because by consuming the sugar, the yeast has 

created new substances—carbon dioxide and ethanol—and the reaction cannot be reversed.

(Answers)
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