
Results

As shown in Figure 2 and 3, for small migrants as styrene equilibrium is reached
after few hours also at lower temperatures. In contrast, to reach equilibrium for
bigger molecules e.g. as ATBC, needs up to several days at lower temperatures.
However from the obtained results no significant temperature dependency of
KP/F was observed.
Only in cases where the physical food characteristics changes e.g. oiling-off, for
instance dough, or when melting as in the case of chocolate a clear temperature
dependency can be observed (Figure 4 and 5).
In case of chocolate, the temperature dependency is based on the different
diffusion properties of the chocolate at 20 °C where chocolate is solid and at
40 °C and 60 °C where chocolate is viscose. We assume that in all cases the
partition comes down to the same level but at 20 °C equilibrium will be reached
after several years. Therefore, the higher values were used to reach the
equilibrium at appropriate times.
In conclusion, the large temperature independency of KP/F facilitates further
correlations such as described in the poster "Seiler et al. Correlation of the
solubility behavior for migrants of foods with ethanol-water mixtures and via log
KP/F versus log PO/W relationships" where through a correlation of log PO/W with
log KP/F solubility based assignments of foods to ethanol-in-water concentrations
are made. In this way migration modeling can be simplified.
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Introduction

Migration of a substance from a polymer reaches at equilibrium a
thermodynamic controlled upper limit that is quantifiable by the partition
coefficient KP/F between polymer (P) and food (F). This ratio depends on the
migrants solubility in both phases (food and polymer) and is largely influenced by
the food properties (Figure 1)[1],[2]. Since migration modeling must enable
prediction of migrant concentrations for any time-temperature condition of a
packed food knowledge of the temperature influence on KP/F as a key parameter
of the migration model is essential.

Method

Within the FACET project a convenient method for the determination of
partition coefficients KP/F for migrants between polymer was developed. This
method was used within FACET to perform a systematic study to investigate the
temperature effect on KP/F between LDPE and various model foods for 17
selected model migrants. In this study contact temperatures in the range from
5°C up to 60°C were applied being aware that in a number of cases the higher
temperature would not be applicable to the packed foods in the real market
situation.
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Figure  1: Influence of food properties on the partition coefficient

Diffusion 
controlled
migration

Partition 
controlled
migration

time 

C
o

n
ce

n
tr

at
io

n
 in

 t
h

e 
p

o
ly

m
er

 

KP/F = < 20

500 > KP/F > 20

KP/F = >> 500 cP0

0

200

400

600

800

1000

1200

0 200 400 600 800 1000 1200 1400 1600 1800

10°
20°
40°

0

50

100

150

200

250

300

350

400

0 200 400 600 800 1000 1200 1400 1600 1800

10°

20°

40°

C
o

n
ce

n
tr

at
io

n
 in

 t
h

e 
p

o
ly

m
er

[m
g

 k
g

-1
] 

Figure 2: Migration of styrene from LDPE into soft cheese at different 
temperatures
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Figure 4: Migration of Irganox 1076 from LDPE into dough at different 
temperatures
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Figure 5: Migration of Chimasorb 81 from LDPE into chocolate at different 
temperatures
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Figure 3: Migration of ATBC from LDPE into soft cheese at different 
temperatures
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Temperature dependency of partition coefficients KP/F
between polymer and food


