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Effect of pressure associated medium temperature sterilization on
PA/PE packaging materials
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Abstract; To study the effect of pressure associated medium tempera-
ture treatment on PA/PE materials packed with four kinds of food
simulation, the food simulation were distilled water, olive oil, 3%

(volume fraction) acetic acid and 15% (volume fraction) ethanol.
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The treatment pressure were 200 MPa, 400 MPa and 300 MPa, the
initial temperature was 10 °C, 30 °C and 50 “C respectively, and the
holding time was 15min. Changes of material structure were ob-
served by scanning electron microscope, the mechanical and barrier
properties of PA/PE were obtained by tests. reasons of the proper-
ties changes were further verified by DSC analysis. The high pres-
sure treatment can guarantee the structural integrity of PA/PE mate-
rials at 30 ‘C, however the surface of the materials appeared blister
and white stripes seriously at 10 ‘C. The most serious damage oc-
curred at the materials packed with distilled water, and the materials
packed with olive oil were almost no structural damage. The mechan-
ical and barrier properties of the materials were decreased obviously
at 50 ‘C (P<C0.05), but the effect were not obviously at 30 C (P>
0.05), and the barrier properties of PA/PE packed with olive oil
were enhanced, in which the crystallinity was found increasing by
DSC analysis. On the basis of ensuring better sterilization effect, the
PA/PE packaging materials had no structure and performance dam-
age at the sterilization condition of 30 °C /400 MPa/15 min.

Keywords: high pressure processing; sterilization; packaging materi-
als; mechanical properties; barrier properties; differential scanning

calorimetry
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water after 10 °C /400 MPa/15 min processing

Figure 1
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Figure 2 PA/PE scanning electron micrographs of the con-

trol and olive oil pre-packages after HPP process-

ing( X 700)

Hi Pl 3 AP 4 AT [R] — 3 BE A 1R T S Ak B ik X b
B o 5 2 5 D 2R I A B IR S R 4 il 5 R B UL
X AR B4 BB A RE S M L A O 5 LR B T ) B B T
> AR AR L 5 52 155 T 288 o 4 2R g e BB 3 8 i o o



2016 % 4 4

500
D:S
S40 .
= i
= NH
% 230 i K
g i =GR
= 220 i O 3%k A2
= i 8 15%Z 8
£10 d o =4
= \=
\H
RSN
Q

Qb FR 2 A

Treatment conditions
B3 FHEWRKLREE PA/PE A6 MUK R A
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pressure-assisted thermal processing
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Figure 4 Elongation at break of the PA/PE material

after pressure-assisted thermal processing
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