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Abstract

The effect of different food types, polymer qualities and microwaves on the
overall and specific migration during microwave heating of plastic packaging
was investigated to better understand the packaging-food interactions
and the effect of microwaves on food packaging. This work focuses on the
migration of chemical compounds to food simulants from commercially
available polypropylene packages. Packages used were made of polypropylene
homopolymer (PP), co-polymer (PP-C) and random co-polymer (PP-R).
Polymers matrix changes were monitored by following possible changes in
crystallinity after microwave heating. Antioxidants Irgafos 168 and Irganox
1010 were present in all the three PP packages. Other volatiles, primarily
degradation products of antioxidants, were also detected and identified
in the unaged packages. Significant antioxidant degradation took place
during microwave heating of the packages in the fatty food simulants 90/10
isooctane/ethanol and ethanol resulting in the formation and migration of
degradation products while no degradation of antioxidants was detected during
conventional heating of the packages in the fatty food simulants. Antioxidant
Irgafos 168 and Irganox 1010 migration rates were otherwise similar during
microwave heating as during conventional heating to the fatty food simulants
and antioxidant diffusion coefficients were similar to earlier established values
obtained during conventional heating. Antioxidant migration rates from the
three polymers to fatty food simulants differed largely with respect to PP type
and increased with decreasing degree of crystallinity in the materials, PP-R
showing the highest migration rate. Swelling in isooctane food simulant caused
the antioxidant diffusion coefficients to increase by factors of 100-1000 at 80
ºC and decreased the temperature dependence of antioxidant migration. It also
increased the overall migration to above established overall migration limits
during both microwave and conventional heating. Electrospray ionization
mass spectrometry (ESI-MS) was shown to be a valuable new tool for additive
migration analysis of compounds not detectable by HPLC or GC-MS.
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