
Flour
The flour provides both structure and bulk for the cake. Flour 
contains starch (a polymer of sugar molecules) and protein. In 
preparing the ingredients, the aim is to trap air bubbles, giving 
the mixture a light texture. As it cooks, the starch within the flour 
becomes a gel, whereby interactions between starch molecules are 
broken and water becomes bound to the starch by hydrogen bonding 
as the starch granules swell.

Baking powder
This can be added as a separate ingredient or as a 
component of self-raising flour. Baking powder is a mixture 
of sodium hydrogen carbonate (bicarbonate of soda, 
NaHCO3) and a weak solid acid (such as a phosphate, e.g. 
Ca(H2PO4)2) that can release H+ on dissolving. When the 
baking powder is in the moist conditions of the cake mixture 
it releases carbon dioxide gas. These bubbles of CO2 trapped 
in the mixture expand as the cake is heated during baking, 
creating a light and airy texture to the cake.

NaHCO3 + H+ → Na+ + H2O + CO2

Butter
Butter is an emulsion of water in butterfat. The addition of butter 
gives rise to a softer mixture. It also helps to trap carbon dioxide 
bubbles and enhances the flavour of the cake.

Sugar
Typically, caster sugar is used in cake baking, as it has small 
crystals of sucrose that trap air between them and then easily 
dissolve. The sugar sweetens the cake, but also has a role in 
creating the appealing golden colour of the baked product. At 
160°C sucrose caramelises. This is a complex process with many 
products that leads to the brown colour and characteristic caramel 
flavour. Between 140 and 165°C the carbonyl group on any 
reducing sugars in the mixture can react with amino groups (on 
amino acids) to undergo the Maillard reaction (see Chemistry review, 
Vol. 11, No. 2, pp. 30–33) to produce another mixture of molecules 
that give flavour and brown colour.

Egg
The moisture in the cake comes from the eggs. Egg white (albumen) 
is 90% water and about 10% protein, including albumins (globular 
proteins). Egg yolk contains water (~52%), vitamins, minerals, 
carbohydrates (~3.5%), proteins (~16%), cholesterol (~1%) and fats 
(~26.5%) including lecithin. Lecithin is a fatty substance that has 
hydrophilic (water-loving) and lipophilic (fat-loving) regions of the 
molecule. This means that the egg can act as an emulsifier, allowing 
the moist and fatty ingredients to remain mixed. Once an egg is 
beaten, it is able to hold onto bubbles of carbon dioxide within the 
mixture. The egg adheres to and binds the ingredients together.

Baking and chemistry go hand in hand. 
A recipe draws parallels with an experimental 
procedure in that each has to be designed 
so that the ingredients come together in the 
right order, resulting in a final product. Each 
ingredient undergoes a chemical change and 
performs a specific function as they react with 
one another in the process of baking of a cake

 in pictures

This poster is relevant to following A-level topics:
• reactions of carbonates
• hydrogen bonding 
• sugars, proteins and fats

Exam links 

Download this poster and get a recipe for element cupcakes at 
www.hoddereducation.co.uk/chemistryreviewextras
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