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x Introduction 

The food simulants established by the European Regulation No. 10/2011 to verify the compliance with 
legal migration limits are six: vegetable oil, MPPO (poly-(2,6-diphenyl-p-phenylene oxide), particle size 
60-80 mesh, pore size 200 nm), 3% acetic acid (w/v) and 10, 20 and 50% ethanol (v/v) (1). These 
food simulants cover all types of food, from hydrophilic foods to fatty, dry or acidic foods (pH < 4.5).  

The photoinitiators are one of the components of the UV inks, commonly used in percentages under 
15%in their formulations. Nowadays, the UV inks are used in food packaging due to their benefits in 
compared to the classical solvent-inks (2); for this reason, the possible migration of their components 
to foodstuffs is a food safety concern and for this reason,it is necessary to carry out studies to 
evaluate their migration from the packages into foodstuffs.  

With this in mind, the migration kinetics of Irgacure® 907 was studied in three food simulants 20 and 
50% ethanol (v/v) and 3% acetic acid (w/v) and, in water, in order to evaluate the effect of the pH in 
the migration process. 

x Materials and methods 

The photoinitiator selected was: 2-Methyl-4'-(methylthio)-2-morpholinopropiophenone (Irgacure® 907, 
CAS No. 71868-10-5). The food simulants were performed mixing ethanol (absolute for analysis) or 
acetic acid (glacial) 100% with distilled water. As source, LDPE was selected due to be the polymeric 
material more used in food packaging. 

The experiment was as follows: the Irgacure® 907 was included in a LDPE matrix by extrusion. Each 
film was immersed in the food simulant, in tubes protected from the light, at different temperatures: 4, 
20 and 40 oC 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. (3). 

The data obtained were used to construct the migration curves. The experimental data were exported 
to  Solver function of Microsoft® Excel 2010 software, by nonlinear regression, to apply the 
mathematical solutions proposed by Crank, based on the Fick’s Second Law, and determine one of 
the key parameters of the migration: the diffusion coefficients (De) for Irgacure® 907(4-5),  

x Results and Discussion 

The results obtained in this work are exposed in figure 1. It can be seen that De depends on the 
temperature and the pH of the foodstuff. The De values are remarkable higher in 3% acetic acid than 
in water, obtaining similar values to those obtained with 20% ethanol (v/v) (4 and 20 oC) or even 50% 
(v/v) (40 oC). A possible explanation to this fact could be that, at the pH of acetic acid 3% (w/v) (2.53), 
the major specie is the protonated Irgacure® 907 and this specie could migrate faster than the non-
protonated photoinitiator.  



 

Figure 1 – Irgacure® 907 De values at different temperatures in the food simulants. *: the values are 
multiplied by: 1011 at 4 oC, 1010 at 20 oC and 109 at 40oC. 

x Conclusions 

This work provides reliable data of the migration of Irgacure® 907, one of the most used photoinitiators 
in UV inks for food packaging. The results showed that the process of migration is highly dependent 
on the storage conditions, the photoinitiator properties and even the pH of the foodstuff. 
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