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Migration Behavior of Fatty Materials into the Selected Plastic Film During Storage
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Abstract

Increasing use of plastics in food packaging materials has led to the issue of food—plastic packaging
materials’s mutual interactions. Although the plastic packaging materials are generally considered as inert,
migration and sorption of fatty materials are some of the problems associated with their use. So, this
work investigated the compatibility of three structurally different polymers, polypropylene (PP),
polyethyleneterephthalate (PET) and ethylene vinyl alcohol copolymer (EVOH) with some structurally
different food fats. The main goal was to study the sorption of food fats by the plastic films and to see
what extent mechanical properties of the plastic films was affected by plasticization effect due to
sorption of fatty materials.

PP, PET, and EVOH films was immersed in pure triglycerides, and then extracted with hexane and

analyzed for the amounts of fat migrated. The sorbed films were also investigated

mechanical properties.

for change in
Result showed that structural factor of the films and fatty materials plays
important role in th migration process. The fat with the simplest structure are migrated more easily that
the fat with more complex structure. However, structural effect of migration was varied according to
degree of crystallinity and density of plastic films. In addition to that, polarity of plastic film was
affected migration of fatty materials significantly. ~ Additional research is needed to justify the reason

why migration of fatty materials into the films was affected by polarity and structural integrity.
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Table 1. Physical properties of various plastic films

Stress at Tensile

P;C;Z%g Elor(x‘}gsa)non peak strength
(MPa) (PS))

PP 48 154 11016
PP in tripalmitin 46 147 10116
PP in triolein 51 145 11002
PP in trilinolein 53 151 11231
PP in trilinoenin 47 152 10893
PET 38 71 5426
PET in tripalmitin 45 76 5514
PET in triolein 52 82 5789
PET in trilinolein 57 79 5472
PET in trilinolenin 60 80 5537

Table2. Compatibility of Polypropylene
with some typical food fats(ug/4en)

Time(day)| TPA | TStA | TOA | TLinA | TLNA
1 97 64 2 8 3
5 121 115 67 53 8
10 195 171 106 43 12
15 201 186 107 59 1
20 203 183 112 57 14
25 19 187 114 61 16
30 204 178 103 60 12

TPA: tripalmitin, TStA: tristearin, TOA: triolein,
TrinA: trilinolein, TLNA: trilinolenin
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X 3. EH A B4 PET 25029 Aol A&

(ng/4cw)
Time(day)| TPA | TStA | TOA | TLinA | TLNA
1 34 271 4 4 1
5 57 20 3 3 1
10 51 37 6 7 1
15 48 38 11 4 3
20 50 34 9 6 5
25 50 41 10 6 5
30 49 38 12 7 5

TPA & tripalmitin, TStA + tristearin, TOA <
triolein, TrinA = trilinolein, TLNA ¥ trilinolenin

¥ 4. AEA A B EVOH ¥E2 29 Hol AXE

(ng/4cm)
Time(day) | TPA | TStA | TOA | TLinA | TLNA
1 7 3 2 1 0
5 6 2 1 0 0
10 11 4 2 3 2
15 13 4 4 2 3
20 11 3 1 2 1
25 10 4 3 1 1
30 12 4 4 2 2

.

TPA ¥+ tripalmitin, TStA & tristearin, TOA <
triolein, TrinA £ trilinolein, TLNA & trilinolenin



