st
International
1&]1131'355 on
Food
Technology

Study on effect of PET pieces and storage
conditions on fatty acids profile and some guality
factors of common oils in fran




Packaging of oils

e Qils have a crucial role 1n humans’ diet. Different kinds
of o1l have various uses 1n food industry, among them
canola and sunflower are used extensively for cooking.
The mixed o1l is considered as one of the current oils 1n
Iran’s market.

 The materials which are used for packaging have a
large variety. Glassy, metals and different kinds of
plastics are used 1n o1l packaging. Such as polyethylene
terephthalate (PET) and High Density Polyethylene
(HDPE)

e Significant characteristics such as barrier properties of
packaging materials against moisture, oxygen and the
interaction between foodstuff and packaging materials
have an important effect on the quality and shelf life of
oils.



=

e . B e F N
=3 | . — b =& e
| B N |} K | | R\ A A Y
N ) Jy @ LA QLA \“f" 4 W
o o J

DOUTL.

The effects of PET plastic pieces and various storage
conditions on and some of the

such as:
s Peroxide value
¢ Free fatty acids
¢ lodine value
“s*induction period
before and after 20 and 60 days of storage at 25 and

45°C with present or absence of these pieces in three
type of common oils in Iran’s market.




Oils:

#Sunflower
#+Canola
#Mixed o1l (contains different percent of Sunflower, soy bean
and cotton seed o1l depend on factory formulation)




u PET Bottles

H

After measuring a specific surface on the bottles, they were cut }
to14 pieces with the same size (1*6cm).

u

The pieces were placed 1n glass vessels, the glass vessels were }
poured with oil

The glass vessels that contain tests
pieces were stored at 25 °C

M

The glass vessels that contain tests
pieces were stored at 45°C

I
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u For 20 days

u For 60 days ’
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1c Gas Chromatograph System,
oilent Technologies 6890N

*Equipped with flame ionisation (FID)
¥ The detector temperature was 250 °C
“The carrier gas Helium 0.7ml/min
+*HP88 column

¥ Temperature of the column has ramped from 170 °C to 190 °C in
5> minutes and 0.5 °C per minute and remains in this temperature
for 20 minutes

*“The pressure was 10 PSI




Quality factor Test methods

Induction period (h) By Rancimat instrument
AOCS with standard
number
Cd 12b-92

Iodine value (IV) AOCS with standard
number
Cd 1¢-85

Peroxide value (meq/kg)  AOCS with standard

number
Cd §8-53

Free Fatty acids (%) AOCS with standard



At composition of fatty acids some small
changes 1n the amount of saturated and
unsaturated fatty acids in mentioned oils
were observed.

*Changes 1n quality factors during
different conditions of storage.



[ =1
e \ W :f‘ L= ¥ ~ ¢ ,'l " ) ] I 0 ) ) ‘ |
@ ‘ b o ‘-I“ 1 e | v | \ ‘\ ') [ - |
- =] A y o =Y B B B S F

he effect of Time and Temperature;

Amount of poly unsaturated fatty acids like linoleic acid has
decreased and the amount of mono unsaturated and
saturated fatty acids like oleic acid, and palmetic acid has
increased.

On cleaving 2 cis double bonds and convert them to single
double bond and no double bonds caused mentioned
alteration.

presence or absent of plastic pieces has no significant effect on
fatty acids profile.

Since all of the samples were stored in a dark place and in sealed
container the effects of light and oxygen parameters in all specimens



le of fatty acid in sunflower oil in different
condition of storage
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file of fatty acid in mixed oil in different
condition of storage
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Profile of fatty acid in canola oil in dift
condition of storage

C14:0 0.07 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06
C16:0 5.07 5.02 4.95 5.10 5.09 4.92 4.85 5.06 5.00
Clé6:1 0.19 0.19 0.18 0.18 0.18 0.17 0.17 0.18 0.17
C17:0 0.04 049 0.049 0.04 0.04 0.03 0.03 0.04 0

C18:0 C2.03 O 206 205 204 203 1.86 1.74  2.04

T-C18:1 0.3 0126 012 011 012 010 009 012  0.12
C18:1 5585 5591 5561 5559 5559 5607 56.08
Iso-

CI18:1 347 345 327 354 354 410 421 350  3.39

T-C182 010 010 010 010 011 007 007 010  0.10

C18:2 2085 20.84 21.06 21.10 2122 2133  20.83
€200 055 057 0 057 057 045 043 057 058

T-CI83 056 06 060 060 058 052 051 057 059
C183 915 916 917 917 923 905 906 907 9.6
Iso-

C183 005 004 005 006 005 004 003 005 005
Ga-

C183 109 118 120 117  L16 099 097 109 120
€220 029 029 030 030 031 017 0I5 030 030

......... { "r‘::...] -




-Significant  decrease  (P<0.05) were
observed at induction period (IP) in the

mentioned oils at
presence or absence of

PET pieces .

- Among the oils, has maximum
induction period that may be the reason
that exist of (mono
unsaturated) and the has

minimum 1nduction period because the oil
contains different types of fatty acids such
nolv unsaturated fatty acids.
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At 25°C and 45°C and presence or absence of PET
pieces, sunflower and mixed oils had increased
significantly (P<0.05) in peroxide value (PV) after 20
and 60 days, but in canola o1l only time and
temperature has affected significantly (P<0.05) 1in
peroxide value.

Relatively, the PVs were altered at

, and were 1ncreased as result of realizing pro
oxidant compounds such as aldehydes from plastic
pieces

The effect of PET packaging on...



xed o1l that contains several types of fatty acids;
oxide value was formed quickly for the reason that
sts of poly unsaturated fatty acids

oxide value 1n and oil 1s formed
than oil due to the presence of high amount
natural antioxidants 1n oil and mono
irated fatty acids like oleic acid 1n oil but,
1ng storage and after decreasing efficiency of natural
loxidants, the amount of peroxide index increased in
and oil in comparison with the 1nitial
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lIodine Value
The amount of unsaturated fatty acids
has direct effect on ['Vs.

The IVs 1n and
significantly declined (P<0.05) after
60 days at 45°C and presence or
absence of PET pieces as the result of
changes 1n amounts of poly
unsaturated fatty acids in the mixed
and sunflower oil.

The slight changes in decreasing of
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artial hydrolysis of oils take place, thus free fatty acid
ontent were increased.

here was a increased significantly (P<0.05) in the
FA% among the storage at

in mentioned oils which showed the effect of
>mperature and time on forming free fatty acids.

\t presence or absence of the plastic pieces in the oils
FA% had increased significantly (P<0.05), as result of
calizing free radicals from plastic pieces moreover, it
as stimulated by increasing temperature.
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From our Examination
quality factors such as free fatty

acids, peroxide value, induction period and 1odine
value, some result clearly emerged.

Increasing storage time, temperature and presence of
PET pieces had eftect on FFA%. PV, induction period
Iodine value

The difference of this effect on the mentioned o1l can
be explained by the nature and imitial physical and
chemical properties of them.

The storage time and temperature have significant
effect on oil’s stability, thus according to result the
quality of o1l have been decreased after the storage at
hiech temperature (45°C) for long time.



S0 For Protection From

Deterioration . . .

v'The oils which packed in PET bottles must
be storage at a temperature lower than 25°C.

v'Glass containers can be applied to the oil
packaging due to better protection effect
against o1l deterioration than PET packaging
containers.

v'More studies must be done on packaging
and <helf lLife of oille <0 the be<t <torgoe
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