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Task
Conduct an experiment on the transformation of proteins into gluten chains by rinsing wheat flour.

Objectives
• Understand the role of gluten chains in making bread with baker’s yeast. 
• See how a chemical change affects the properties and characteristics of a substance.  

Materials

Method
Mix two tablespoons of warm water with four tablespoons of all-purpose flour.  

Shape the dough into a ball.

Put the dough into a bowl of cool water and let it rest for 30 minutes. 

Change the water in the bowl. Gently fold and squeeze the dough, under running water if possible.

Knead the rinsed dough. 

GLUTEN BALLS EXPERIMENT
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• all-purpose unbleached white
   or whole wheat flour
• water
• measuring spoons 

• one bowl for each student or a 
   small bucket per team of students  
• other types of flour 

Gluten chains are necessary to the production of bread made with baker’s yeast. Because of these 
chains, dough made with wheat flour is able to trap the carbonic gas produced by the yeast, causing 
the bread to rise.   
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Observations

Ask students to describe the changes that they observe during the experiment. 

• What colour is the rinsed dough?
• What colour is the water in which the dough was rinsed? 

The water becomes white because the starch in the flour (wheat endosperm) is insoluble and is 
in suspension in the water. 

• Compare the consistency and properties of the rinsed dough with those of 
   the flour or with the unrinsed ball. 
• How far can you stretch the rinsed dough? 
• Can it return to is original shape?
• Repeat the experiment with another type of flour and compare the results. 

The only other flour with enough of the necessary proteins to produce gluten is buckwheat 
flour. However, because buckwheat contains far fewer of these proteins than wheat flour, it has 
fewer gluten chains, and the dough will not rise as high.

• Explain to students that what they have in their hands is actually a ball of 
gluten chains. Gluten chains are indispensable in the making of yeast bread. 
They give the dough its elasticity, which allows it to trap the bubbles of carbonic 
gas produced by the yeast, making the dough rise. Without gluten, the dough 
would simply let the gas escape.

• Discuss the transformation of flour 
   into gluten chains. With the students, 

determine if this is a physical or chemical 
change. Discuss the indicators that 
determine which kind of change it is.  
It is a chemical change. The transformation of 
flour into gluten chains creates a new substance 
with different properties, and an altered chemical 
composition. The gluten chains cannot become 
flour again. It is an irreversible change. For more 
information, please see the Additional 
Information below.  
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Additional Information

This type of chemical change is called polymerization. It is a chemical reaction that leads to the 
formation of polymer chains (a three-dimensional network of molecules). The gliadin molecules 
resemble a tangled ball of thread, while the glutenin molecules look more like springs. When they come 
into contact with water and are mixed together, the proteins tangle and absorb two times their weight 
in water by binding with hydrogen (hydrogen bridges occur when molecules become linked by a hydrogen 
atom). A gluten chain is actually a complex network of interlaced proteins with the interstices 
(the spaces between the proteins) filled with water molecules. 

When the dough is kneaded, the long gluten chains, which start out tangled, are unfolded, lengthened, 
and aligned to eventually create layers of interlaced glutens.  

 before kneading     after kneading

The dough thus becomes both plastic and elastic. Under pressure, its form is modified. 
When the pressure is removed, however, the dough resumes its original form. 

no pressure               under pressure           no pressure

Because of these properties, dough made with wheat flour can expand to incorporate the carbon 
dioxide produced by the yeast, while also offering enough resistance that it doesn’t become too thin 
and rupture under the pressure of the gas. Wheat flour is thus unique. It is the only flour that contains 
enough gliadin and glutenin to make gluten chains in sufficient quantity to make bread rise so high.

When wheat flour is mixed with water, two proteins—gliadin and glutenin —transform into a 
viscous and elastic substance called gluten. The gluten chains trap the bubbles of carbonic gas 
(carbon dioxide) that have been created by the yeast. This is what enables wheat bread to rise. 


