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ABSTRACT

Background & objectives: Polyethylene terephthalate (PET) containers have many
applications in the food industry. Although there are numerous advantages for PET it also has
some disadvantages, one of which is the migration of materials from the container into the
material inside. In this study, the effect of two factors of storage time and temperature on the
migration rate was evaluated and modeled.

Methods: To design the experiments, the surface-response method (RSM) was used. First, the
type of migratory material and the effective conditions on the migration of materials from
polyethylene terephthalate containers to soft drinks were identified and investigated. The
primary results showed that the two factors of time of contact of the beverage with the
container and the temperature of the storage environment have a significant effect on the
migration of polyethylene terephthalate into the beverage. After the initial studies, the amount
of compounds transferred into the beverage was measured by the spectrophotometric method
and these results were modeled using the level -response method.

Results: The results showed that the association between material transfer rate, temperature,
and time can be modeled as a two-dimensional power model. It can also be stated by the
model that temperature and shelf life directly affect the transfer rate with ratios of 0.003 and
1.17, respectively. The rate of migration is directly related to the square of the storage time
and the temperature of the storage environment. The shelf life of the beverage has a very high
impact on the migration rate, and mathematically the migration rate can be considered as a
function of the shelf life of the soft drink. In addition to the shelf life of the beverage storage
temperature is aso a very important factor in the migration rate and the combination of the
two can increase the rate of migration exponentially.

Conclusion: Polyethylene terephthalate containers are not suitable for storing non-alcoholic
carbonated beverages and have the potential to cause harm to consumer health.

Keywords. Polyethylene Terephthalate; Dimethyl Terephthalate; Spectrophotometry,
Response Surface Method; Carbonated Drink
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