FOOD QUALITY ASSESMENT BY USING THE EPR SPIN TRAPPING TECHNIQUE
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The staling of food is a major problem in several food related industries. The loss of food full flavor is caused by a free radical process that is both oxygen and temperature dependent. The result is the degradation of large biomolecules to the smaller aldehydes, ketones and alcohols, that give rancid foods their characteristic foul odor and flavor.

The free radicals responsible for these processes are short-lived and spin traps are used to increase the ability to detect them. The spin trap reacts with free radicals to form spin adducts which are also free radicals, but they are more stable than the original radical, a characteristic which allows their measurement by using EPR.

In this paper we present results obtained in characterizing free radical formation in vegetable oils and beer using a common spin trap N-tert--butylphenyl nitrone (PBN).

PBN was added to either beer or vegetable oils and samples were heated for several hours at 500C or exposed to UV radiation, in order to accelerate the free radical oxidation process. EPR spectra were recorded at different time intervals in order to follow the dynamics of the spin adducts formation. 

Typical spin adduct EPR spectra, similar to those reported in the literature, were obtained. 

In the case of beer, spin adduct formation occurs after a lag time during which the free radical formation is quenched by endogenous antioxidants, thus the value of this lag time is used to asses the beer shelf life, as it strongly correlates with the time required for a sensory panel  to detect the characteristic cardboard off-flavor[1]. The quantitative analysis revealed also the role of exogenous antioxidants in the kinetics of spin adduct formation for both beer and vegetable oils.
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