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Testing Fats and Oils for Unsaturation

Fats and oils (lipids) are naturally occurring esters of the alcohol glycerol, which has three –OH groups, and three carboxylic acids (known as fatty acids).  Oils are fats that are liquids at room temperature.
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+  3 H2O

lipid (fats and oils)


In saturated fats, the fatty acid part of the molecule contains C-C single bonds only.  In monounsaturated fats, each fatty acid part of the molecule contains one C=C double bonds.  In polyunsaturated fats, the fatty acid part of the molecule contains several C=C double bonds.
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Fats are an essential part of our diet, but fats are also thought to contribute to heart disease.  Although all fats do this, it is thought that the more unsaturated the molecule, the less harmful it is.  The aim of this experiment is to compare a range of fats and oils to place them in order of unsaturation.
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The ethanol and fats and oils are flammable.  There should be no flames in the lab. 
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Bromine water is toxic and corrosive.

Instructions


1)
Set up a burette containing bromine water (take great care with bromine water).

For each fat / oil:

2)
Place 1 cm3 of ethanol in a boiling tube using a teat pipette.

3)
Add five drops of the fat / oil from a teat pipette to the tube.

4)
Add bromine water from a burette 5 cm3 at a time.  Stopper the tube and shake it.  

5)
If the bromine water is decolourised, add another 5 cm3 of bromine water.  Keep doing this until the bromine water is no longer decolourised, and record the volume that was added in a suitable table.



Questions


1)
Why does the bromine water lose its colour when it reacts with fats and oils in the boiling tube?

2)
Why does the bromine eventually not lose its colour when it is added to the boiling tube?

3)
Draw a table to show how much bromine water reacted with each fat or oil.  You may use class averages for this.

4)
Rank the fats and oils in order of unsaturation, with the most unsaturated last.

