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polyolefins is a common practice during film’s manufacture because they protect the polymers from degradation. For this reas
as a free-radical scavenger. One of the most common synthetic antioxidants is BHT, however, nowadays there is an increased
teresting is a-tocopherol, which can also be used to protect packaged foods from oxidation during storage. In this work, active
a two-step process (mixing and extrusion) with the aim of determining the amount of a-tocopherol in the film after processing, i
the stabilization of food packaged products.

Film Preparation

MIXER

Pellets preparation Speed of rotation: 20 rpm

Mixing time: 6 min
Melting temperature: 140 °C.

The mixed matter was afterwards
pressed and then pellettized. The obtail
were fed into the extruder.

EXTRUSION

is the |Film preparation Extrusion screw speed: 20 rpm

She Feeder Rotation rate: 7 rpm
Temperature Profile: from 135 °C to 150 °C.

The extruded film was press
calender into a thin film (150

Determination of a-tocopherol in the active films

N Table 1: Concentration of active films in what regards to TOC and BHT
hniques can be used to extract the Our results show that a highe

) . ) TOC/BHT TOC/BHT _ )
atrix. In-this work, the foIIowmg Samples Initial amount Extracted from the film in the pellets (just one-step
of film was extracted with 20 mL of (ppm) (ppm) step process). Moreover, it
cts were filtered and injected into an LDPEATOC (pellet) 10000/0 415/0 volatility, films LDPE/XTOC
atograph (UPLC) with diode array LDPE/0.1TOC 1000/0 73/0 tocopherol during processi
raction was carried out under the LDPE/0.5TOC 5000/0 88810 prepared with both a-tocoph
ilm. A UPLC BEH (5 x 2.1 mm, 1.7 LDPE/TOC 10000/0 2535/0 AO was significantly lower. |
°C. A gradient elution method was LDPE/0.ABHT 0/1000 01225 tocopherol after processing
1.5 min from 10:90 water/ACN to L DPE/0.5BHT 0/5000 0/1960 amount in the case of the ple

elution of 100% ACN. The total run LDPEABHT G 0/4083 0.5% TOC+BHT, respectivel
B Was 0.5 mi/min and LDPE/0.05TOC/0.05BHT 500/500 408/64 a-tocopherol from degradai
Ij::j::i:l::;zdiit_f_:ﬁ: 1at S LDPE/0.25TOC/0.25BHT 2500/2500 1855/624 ;zz:g fi:r It_:fp:z'z?g/é Z/:L';I
LDPE/0.5TOC/0.5BHT 5000/5000 3666/1137
Induction Time (OIT) Barrier and mechanica
etry (DSC) was used to measure the OIT of the investigated films 1o
3 flow rate of 80 mL/min at 180 °C. OIT is the time interval to onset i 27508
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Im (Fig.1) and represents the efficiency of the phenolic antioxidant
position of the polymer. The OIT values are determined as the
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2 LDPE/1TOC 34 using a dynalmometer SANS. ol :)meh
E]
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act as plasticizers for the polymeric matrix. Howevel
LDPE/0.5BHT 14 . R N 4
- v amount of antioxidant loaded into the film increases. As
3267min 79.23min LDPE/ABHT 31 . N
are concerned, no significant differences are observed
. ) A . LDPE/0.05TOC/0.05BHT 22 . ) o
a0 60 so 100 120 active films. This can be related to the similar degree ¢
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films. These data provide a positive result since, an inc
peed LDPE/0.5TOC/0.5BHT 79

an acceleration in the oxidation of the packaged pro
positive SL extention effect due to the presence of the ai
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pellets are higher than the value of the corresponding film. This is .
ographic analysis which shows that the amount of natural AO in the CO n CI usions
nt in the film after extrusion process. It is worth noting that a- - Anew UPLC method has been tested and used to de
han that of BHT. In fact, despite the lower a-tocopherol residual (BHT) and of a natural (a--tocopherol) AO into different
residual BHT content, OIT values of LDPE/XTOC films are similar - The influence of the processing steps and conditions
most likely due to the formation of a-tocopherol oxidation products the films has been determined.
roperties. Moreover, the combined effect of TOC and BHT shows a | | - @-tocopherol stabilizes the polymer better than BHT,
vilization. As confirmed by the chromatographic results, the use of oxidation products having antioxidant activity

of a-tocopherol, thus increasing its residual amount in the film after - a-tocopherol residual content into the film after proces
BHT are loaded into the polymer. Thus, BHT protects o-f
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