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On the Oxidation of Soybean Oil Packed in Plstic Films -II

Etsuzo Matsui, and Yoshihiro Shimizu,

Soybean oils, packed in seven kinds of plastic films, as shown in Table 1. were preserved
at room temperature in the dark and also in the light for three months. And the same oil
samples in three kind of films were preserved in an incubator (37°C, dark) and in an electric
refrigerator (5°C, dark) for the same period.

On packaging oil with fiilms, care was taken not to enclose any air bubbles in the
pouches.

As the results:

{1} when the pouches were preserved in the dark at room temperature, or in an electric
refrigerator (5°C), the peroxide values (POV) and carbonyl values of the oils packed in any
kinds of films and the oil in a glass vacuum sealed tube showed no significant increase,

(2, when the oil preserved in the light at room temperature or in an incubator (37°C),
the POV and carbonyl values of oils packed in PE and P. carbo. (which are highly permeable
to gases) rapidly increased during preservation, while POV and carbonyl value of the oils
packed in PVdC film (of low permeabities to gases) were very low,

(3) and it is concluded the molecules of oil are activated strongly by light or temperature
and absorbe oxygene from outer air through films.
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Table 1 Permeabilitites of plastic films

. Permiability (1) Permeability (2)
Kind of {ilms Thickness to gas (air) to water vapor
mm ce/em. sec. cm. Hg g/m?/day
Polyethylene, low density . _

4 (PE. 1d.) 0.042 1.82 107" 10.6
Polyvinyl chloride (PVC 0.055 0.03 ~» 28.9
Polyvinyliden chloride (PVdC) 0.041 0.004 ~ 7.3
Polycarbonate (P. carbo.) 0.050 ' 0.65 7 78.9
Polyvinylidene fluoride (PVdF) 0.025 0.09 ~ 40.0

(1) Method of General Foods. (2) JIS Z 0208
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Table 2 Peroxide values of soybean oil packed in plastic films

POV (m eq/Kg)

Conditi { After | After After After After

onditions ol Kinds of films
preservation 1 week 2 weeks 1 month | 2 months | 3 months

" PE. 1d. 0.9 | 1.4 2.1 3.7 5.3

PVC 0.8 | 1.3 2.0 3.4 4.8

in the dark, PVdC 08 12 1.9 3.2 4.6

at room temp. P. carbo. : 0.9 ! 1.4 2.1 3.7 5.2

PVdF Sl o8 1.3 2.0 3.5 4.8

glass tube ‘ 0.6 0.7 0.9 1.2 1.4

PE ld. 17.7 50.5 204.5 562.0 960.3

PVC 3.5 6.4 16.4 34.2 53.9

in the light, PVdC 3.0 3.6 5.3 9.8 12.8

at room temp. P. carbo. ,  16.5 36.0 103.9 260.3 483.6

. PVdF {31 5.1 11.9 26.0 41.3

| glass tube \ 0.9 | 1.2 1.8 3.0 3.3

in incubator, PE. 1d. 2.0 2.8 12.0 ! 52.9 104.6

PVC 1.5 | 1.7 6.1 20.3 44.4

(37°C, dark) PVdC 0.9 ' 14 | 27 3.9 10.4

in elec. refrigerator | PE- Id 0.8 0.9 1.0 1.2 1.3

PVC 0.7 0.8 0.9 1.1 1.2

(6°C, dark) PVdC 0.5 0.7 ‘ 0.8 0.9 1.0

control 0.4 0.4 0.4 l 0.4 0.4
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Table 3 Carbonyl values of soybean oil packed in plastic films
Carbonyl value (m eq/Kg)

Conditi § | After ‘ After After After After
onditions ot | Kinds of films !

preservation | ‘ 1 week ‘ 2 weeks 1 month | 2 months | 3 months

PE. 1d. | 7.4 7.8 = 8.2 8.6 9.7

PVC | 64 7.4 7.7 8.1 9.2

in the dark, PvdC 3 4.9 7.1 7.5 8.0 8.9

at room tempe. P. carbo. ‘ 7.4 7.8 7.9 8.3 9.6

PVdF 71 7.6 7.8 8.2 9.6

glass tube ‘ 4.4 4.6 5.0 6.2 7.7

PE. 1d. 116 14.4 33.1 69.0 121.7

PVC 9.1 9.4 11.3 14.6 19.6

in the light, PVdC 9.2 9.4 10.1 11.2 12.4

at room temp. P. carbo. ‘ 9.9 12.9 27.4 57.1 97.0

PVdF 8.8 9.3 10.7 13.9 18.1

glass tube 4.6 6.8 7.1 7.4 8.1

a incubator PE. 1d. 7.6 8.8 12.9 21.5 37.2

PVC . 8.1 9.4 12.2 20.3

(87°C, dark) PVdC 1 7.0 7.9 8.2 8.7 10.6

in elec. refrigerator | PE- 1d 5.5 6.4 6.8 7.7 9.1

I PVC 4.9 6.0 6.6 7.5 8.3

(0°C. dark) | pyqc 4.5 5.4 5.8 6.7 7.9

control a1 4.1 4.1 4.1 4.1
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Fig. 2 Peroxide values (POV) of soy-bean (preserved in an incubator at 37°C.
oil packed in plastic films .and in an elec. refrigerator at 5°C)

(preserved in the light at room
temperature)
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Fig. 5 Carbonyl values of soy-bean oil
packed in plastic films
(preserved in the light at room

temperature)
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Fig. 6 Carbonyl values of soy-bean oil
packed in plastic films
(preserved in an incubator at
37°C. and in an elec. refrigerator

at 5°C)
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