
SUGAR CHEMISTRY
Crystallization, Syrups and Browning reactions

Magic of Sugar



Magic of Sugar

Working with sugar demands an understanding of:

– solubility

– phase change (especially crystallization) 

– elasticity

Solubility

Solubility is the ability of 
one substance, called a 
solute, to dissolve 
homogeneously in 
another substance, called 
the solvent. 



Solubility Limit
In the majority of cases in cooking, there is a solubility 
limit: 

– a maximum amount of solute that can be dissolved 
in a given amount of solvent. 

• saturated solution
– the solubility limit increases with temperature. 
– different limits for different solute and solvent 

combinations

At room temperature:

• salt’s solubility limit is !" g per gram of water

• sugar’s solubility limit is 2 g per gram of water

What happens when you 
dissolve sugar?

Before begin dissolved, 
sugar is crystalline and 
ordered.

When dissolving, a sea of molecules 
are released from the crystals.

This is energetically favorable.



Solubility as a function of 
temperature.

Note:  you can dissolve more 
than 4 g of sucrose in 1 gram of 
near boiling water. 

What happens when you cool 
a heated sugar solution?

Cooled solution is more concentrated (has more sugar) 
than it should at that temperature.

Super-saturated:  more sugar in 
solution than equilibrium can 

support



Temperature is SOOOOO 
important.

Boiling point of sugar/water depends on how 
much sugar is in solution.

100

110

120

130

140

150

160

0 60 80 90 100

% of sugar

°C

Temperature is SOOOOO 
important.



Chapter 13: Sweets –
Chocolate & Candies


