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Basic experiment: What causes yeast to rise? 

Yeast dough for pizza or bread - sometimes it succeeds, sometimes it doesn't. But why? 

Taking a scientific approach to cooking and baking can not only lead to better cooking and 

baking results, but you can also have a lot of fun alone, with your class, with family or 

friends! If all materials like these are used and rinsed exclusively with food, the results can 

also be processed into pizza or bread in the kitchen. If containers with chemicals come 

together and are washed in a laboratory machine, this is no longer possible, as chemical 

residues could contaminate the food. 

Task 1: Think about it and exchange ideas, what do you think makes yeast rise? 

Materials needed: 6 glasses, 6 bowls, 6 teaspoons, 1 tablespoon, 6 post-its, 6 packets 

Yeast (from the same manufacturer with the same expiration date), 3 tablespoons of 

sugar, approx. 100 ml each of very cold, warm (approx. 30°() and hot/boiling (>70°C) 

water. 

Experimental setup: 

1. Place a glass in each bowl.

Glass 1: Yeast & Cold Water

Glass 2: Yeast & warm water

Glass 3: Yeast & hot water

3. Put 1 packet of yeast in each jar.

Glass 4: Yeast & Cold Water & Sugar 

Glass 5: Yeast & Warm Water & Sugar 

Glass 6: Yeast & Hot Water & Sugar 

4. In the jars that say "sugar," add a tablespoon of sugar.

5. Fill the glasses and bowls halfway with water at the specified temperature.

6. Stir each glass with its own spoon and then let the glasses stand still.

7. Watch the experiment for 5 minutes. Look closely. What happens in which glass? What

does which glass smell like after 5 minutes? If you have the time, let the experiment sit

longer while you work on the questions on the back.
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2. What does the attempt look like after 5 minutes? (Complete the drawing)

Which glasses smell like what?
(Why is it permissible to smell this experiment? Which experiments should you generally not smell?)

3. Describe in words: What does yeast need to rise? What happens during the process?

4. What happens when the cold water gradually warms up and the hot water cools

down?

5. From the freezer to the baked pizza: Where do the above observations play which

role?

Are you interested in the topic? Take a look at the "Pizza Puzzle Topic" on our hands-on 

website www.kniffelix.de . Or maybe an apprenticeship as a baker, as a biological technical 

assistant or a bioprocess engineering degree (bio and chemical engineering) is something 

for you (see knowledge box)! 
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Basic experiment: What causes yeast to rise? 

SOLUTION 
Yeast dough for pizza or bread - sometimes it succeeds, sometimes it doesn't. But why? 

Taking a scientific approach to cooking and baking can not only lead to better cooking and 

baking results, but you can also have a lot of fun alone, with your class, with family or 

friends! If all materials like these are used and rinsed exclusively with food, the results can 

also be processed into pizza or bread in the kitchen. If containers with chemicals come 

together and are washed in a laboratory machine, this is no longer possible, as chemical 

residues could contaminate the food. 

Task 1: Think about and exchange ideas, what do you think makes yeast rise? For the 

explanation, see the back page & knowledge box. Additional knowledge: Yeast is used to 

make bread, pretzels, cakes or other baked goods "rise". (Baking powder and baking soda 

are also "raising agents", but have a different effect and taste.) Yeast is used in beer 

production and is visible, for example, in cloudy wheat beer. 

Materials needed: 6 glasses, 6 bowls, 6 teaspoons, 1 tablespoon, 6 post-its, 6 packets of 

yeast (from the same manufacturer with the same expiration date), 3 tablespoons of sugar, 

approx. 100 ml each of very cold, warm (approx. 30°() and hot/boiling (>70°() water. 

Experimental setup: 

1. Place a glass in each bowl.

2. Stick a piece of paper with its contents on each glass:

Glass 1: Yeast & cold Water 

Glass 2: Yeast & Warm Water 

Glass 3: Yeast & Hot Water 

3. Put 1 packet of yeast in each jar.

Glass 4: Yeast & cold Water & Sugar 

5 Glass: Yeast & Warm Water & Sugar 

Glass 6: Yeast & Hot Water & Sugar 

4. In the jars that say "sugar," add a tablespoon of sugar.

5. Fill the glasses and bowls halfway with water at the specified temperature.

6. Stir each glass with its own spoon and then let the glasses stand still.

7. Watch the experiment for 5 minutes. Look closely. What happens in which glass?

What does which glass smell like after 5 minutes? If you have the time, let the

experiment sit longer while you work on the questions on the back.
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2. What does the attempt look like after 5 minutes? (Complete the

drawing) Which glasses smell like what?
(Why is it permissible to smell this experiment? Which experiments should you generally not smell?)

It is food. (DO NOT smell chemical experiments directly!)

3. Describe in words: What does yeast need to rise? What happens during the process?

Yeast needs sugar and heat to rise.

The sugar is broken down by the enzymes in the yeast into alcohol and the gas carbon

dioxide (CO2). The gas CO2 formed causes the mixture to foam.

4. What happens when the cold water gradually warms up and the hot water cools down?

When the cold water heats up with the sugar, the enzymes in the yeast begin to

convert the sugar into alcohol and the gas carbon dioxide (CO2) and the mixture begins

to foam and rise.

When the hot water cools down, nothing happens. The yeast is irreversibly killed by

boiling water and is destroyed.

5. From the freezer to the baked pizza: Where do the above observations play which role?

Yeast dough can be frozen or refrigerated. Then the yeast stops working or works very

slowly. When the dough is heated, the yeast begins to work again as the heat increases.

If the yeast is heated further and further, it is completely destroyed. It cannot be

reactivated by anything. Baked pasta therefore does not rise further after baking. They

retain their size and shape. (Heating pasta often makes it taste nice and fresh again,

which has another explanation.)
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Knowledge Box: Yeast and Enzymes 

We eat baked goods almost every day. How are they actually made? And 

how did that come about? Let's take bread, for example: Originally, a 

porridge made of ground grain was baked with water on hot stones. Only 

flat breads were created: flatbreads. Two inventions have changed bread 

baking decisively: 

1. The construction of ovens, in which the dough is heated from all sides

and baked evenly. (A physical-technical invention)

2. The discovery of raising agents such as yeast: If yeast is added to a grain-water porridge, a

significantly looser, more flavorful bread is created than flatbread. (A Biological/Chemical

Discovery)

What makes yeast in the dough "rise"? When a researcher is faced with a certain question, he 

usually tries to solve the problem with the help of an experimental series of experiments. He 

carries out several experiments under the same conditions. It changes only one condition per 

experiment and then observes and records the different results - just like you did in your yeast 

experiments! 

In the series of experiments, you carried out on the subject of yeast, there was always the same 

amount of dry yeast in six jars of the same size. 

Three glasses of water were added to each, which differed only in temperature. There was no 

significant reaction in any of the three glasses. Three other glasses with the same experimental 

setup were now each added a teaspoon of sugar, i.e. only one condition was changed. In the glass 

with yeast, warm water and sugar, you could observe the strongest reaction. Through the direct 

comparison with the first experimental setup, you were now able to come to the conclusion that 

on the one hand the sugar and on the other hand the warm water must be responsible for this 

stronger reaction, because in the glasses with yeast, sugar and cold or hot water there were hardly 

any or no reactions to be observed in the same period. 

What does the yeast actually do in the dough? 

If you've ever made a yeast dough, you've probably 

noticed that the dough becomes very big if you let it 

rest for a while. But you must be careful: As you found 

out in the experiment, yeast only unfolds its "magical" 

powers under very specific conditions. The enzymes in 

the yeast are responsible for this. 
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These enzymes don't like cold, fat or salt at all, but when it's cozy and warm and they are mixed with 

sugar They are "fed", they can work best and the dough puffs up significantly. In baking, it is also said: 

The dough "rises". 

The enzymes in the yeast break down the sugar into alcohol and carbon dioxide. Carbon dioxide is 

the gas we exhale. This fluffs up the dough of cakes, bread and rolls during baking and makes the 

pastries nice and fluffy, as the gas is finely distributed in the dough. The alcohol evaporates during 

baking. 

Yeast 

Enzyme 

Enzyme 
• 

warm

Sugar 

What happens if a different solvent or sugar is used? 

In the basic experiment, water was added to the yeast in all glasses. However, some recipes call 

for milk, cream or the addition of oil or butter. How does the yeast behave then? Repeat the 

experiment with the same amount of yeast, temperature and sugar added in all glasses, but vary 

the liquid in each glass: e.g. whole milk, low-fat milk, cream, oil, butter or water. Fill each glass to 

the same fill level and measure the foam height with a ruler during the experiment. Is it always the 

same? 

Repeat the basic experiment with the same amount of yeast, temperature and water in all jars, 

but vary the type of sugar in each jar: e.g. table sugar, fructose, lactose, honey, sweetener, ... Fill 

each glass to the same fill level and measure the foam height with a ruler during the experiment. Is 

the foam height always the same? 

Likewise, in further series of tests, it can be determined at what temperature the basic test works 

best or what the optimal amount of yeast is in the basic test. 

Ideas, explanations and examples of what other young people have tried out can be found on our 

hands-on experiment website www.kniffelix.de under the "Pizza Puzzle Topic". The more 

"missions" you try, the more challenging the experiments and explanations become. In the 

information "For Educators", exactly these further yeast test series are described and explained. 

Do you enjoy this topic? Perhaps a degree in the 

"Bioprocess Engineering" or Chemical and Biological Engineering something for you? (See the last 

page of this knowledge box and the "career orientation" at www.kniffelix.de.) 

What are enzymes? 

Enzymes are something like special tools that serve to build up and break down substances in the 

cells of all living beings. The little helpers from nature are found in the tiniest bacteria, in plants, in 

animals and in humans. Each enzyme can only change a substance in a certain way, e.g. break it 

down at a certain point. Also, it can usually only change a certain substance. That's why it's 

structured in such a way that the substance fits the enzyme like the key to a lock. Since an enzyme 

is unchanged again at the end of its "work", it is not consumed and can be used for a very long 

time. Such a substance 

is called a catalyst. To give you a better idea of what enzymes do exactly, 

you will find some examples on the next page. 
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