Effect of the pH on the migration of ethyl-4-(dimethylamino)

UNNERSIDADE benzoate (EDB) into food simulants from LDPE
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INTRODUCTION

After more than 150 food safety alerts and notifications published in the last decade by the Rapid Alert System for Food and Feed (RASFF) related to photoinitiators
and amine synergists, their migration into food continues to be a common food safety problem concerning Food Contact Materials (FCM). The process of migration
of these compounds have been scarcely studied in the last years; to the best of our knowledge, there are only migration kinetics data available for six
photoinitiators (Benzophenone, Chimassorb 81®, ITX and Irgacures 184®, 651® and 907°®) and one amine synergist (2-ethylhexyl-4-(dimethylamino) benzoate (EHA).
For this reason, the aim of this study was to extend the knowledge about the migration kinetics of one of the most common amine synergist used as coinitiator in
type |l photoinitiating systems.

METHODOLOGY

EDB was included in a LDPE matrix by extrusion. The film was cut and immersed in the food simulant, in tubes protected from the light, at 4 different temperatures:
-18, 4, 20 and 40 °C by duplicate. An aliquot of the food simulant was removed from each sample at preset times and they were injected in an HPLC-DAD system, in
order to quantify the migrant released at 308 nm. The chromatographic method was the same used by Lago et al. (1). The experimental data obtained in the
migration experiments into the food simulants, were fitted with a proposed mathematical model based on the Crank solutions for this system.All this process is
explained in the following scheme:

RESULTS

Diffusion and partition coefficients (D, and K ;) were estimated with this model
based on Fick’s 2" |aw. The experimental data present a good fit between the
obtained data and the mathematical model used (RMSE < 6.3 %).

The D, values were highly dependent on the storage conditions and the K.
values showed more affinity for the lipophilic food simulants than for the
hydrophilic ones. However, the K, values in 3 % acetic acid (w/v) suggested
more affinity for this acidic simulant than for water. Probably, this is due to the
fact that at the 3 % acetic acid (w/v) pH value (2.53), 83 % of the amine is in the
protonated form and this specie could migrate faster than the non-protonated
coinitiator.
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