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13.11: Application- Oxidation of Unsaturated Lipids
Fats and oils that are in contact with moist air at room temperature eventually undergo oxidation and hydrolysis reactions that cause
them to turn rancid, acquiring a characteristic disagreeable odor. One cause of the odor is the release of volatile fatty acids by
hydrolysis of the ester bonds. Butter, for example, releases foul-smelling butyric, caprylic, and capric acids. Microorganisms
present in the air furnish lipases that catalyze this process. Hydrolytic rancidity can easily be prevented by covering the fat or oil
and keeping it in a refrigerator.

Another cause of volatile, odorous compounds is the oxidation of the unsaturated fatty acid components, particularly the readily
oxidized structural unit

in polyunsaturated fatty acids, such as linoleic and linolenic acids. One particularly offensive product, formed by the oxidative
cleavage of both double bonds in this unit, is a compound called malonaldehyde.

Rancidity is a major concern of the food industry, which is why food chemists are always seeking new and better antioxidants,
substances added in very small amounts (0.001%–0.01%) to prevent oxidation and thus suppress rancidity. Antioxidants are
compounds whose affinity for oxygen is greater than that of the lipids in the food; thus they function by preferentially depleting the
supply of oxygen absorbed into the product. Because vitamin E has antioxidant properties, it helps reduce damage to lipids in the
body, particularly to unsaturated fatty acids found in cell membrane lipids.
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