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Preface

Even though the involvement of peroxides in lipid oxidation has been known for
over 100 years and the free radical mechanism of autooxidation was proposed
over 60 years ago, many challenges still exist in controlling oxidative rancidity
in foods. These challenges exist because the lipid oxidation process is influenced
by a huge number of factors, many of which are specific for different food items.
As was identified in the earliest studies on oxidative rancidity, these chemical
pathways are dependent on temperature, oxygen concentrations and lipid type.
In addition, the reactions often do not simply undergo autooxidation pathways,
as they are also accelerated by various prooxidants which include enzymes,
transition metals and reactive oxygen generators. Once the reaction starts, its
rate is influenced by antioxidants that are endogenous to the food. These
antioxidant systems can include free radical scavengers, metal chelators, singlet
oxygen quenchers and antioxidant enzymes. Some of these antioxidant systems
have been specifically designed by biological systems to inhibit lipid oxidation
such as tocopherols, iron binding proteins (e.g. transferrin) and antioxidant
enzymes. However, there are also numerous compounds in foods that were not
specifically designed to inhibit oxidation but contain functional groups that can
interact with free radicals and prooxidants. For example, proteins contain amino
acids that can both scavenge free radicals and chelate transition metals. In
addition, anthocyanidins and carotenoids, which are important in food color, can
also scavenge free radicals, bind metals and inactivate singlet oxygen. These
endogenous antioxidants are critical in the natural ‘oxidative resistance’ of
foods.

The susceptibility of foods to lipid oxidation is increasing as food product
developers attempt to make foods healthier by adding more polyunsaturated
fatty acids, and by removing synthetic antioxidants that are causing consumer
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