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ABSTRACT 
 

The Effects of polyethylene terephthalate (PET)  pieces and different storage conditions on fatty acids 
profile and some quality factors in three types of commercial oils, namely sunflower oil, canola oil, and  blended 
oil containing sunflower oil, soy bean oil, and cottonseed oil were studied. Fatty acid profile and quality factors 
such as peroxide value, free fatty acids, and iodine value and induction period before and after storage of 
samples at 25 and 45°C for 20 and 60 days in the presence or absence of PET pieces were investigated. Results 
showed that the amount of polyunsaturated fatty acids like linoleic acid was decreased slightly and the amount 
of monounsaturated and saturated fatty acids like oleic acid and palmitic acid, respectively, was marginally 
increased. Thus, it was concluded that the stability of vegetable oils is dependent on the type of oil and its initial 
physical and chemical properties, time and temperature of storage and the type of employed packaging material 
(PET and glass). This study showed that storing oils at low temperatures (T<25 °C) may be recommended in 
order to extend the shelf life and maintenance quality of commercial oils which are packaged in PET containers.  
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Introduction   

 
Oils play a crucial role in the human diet. More 

than 90% of the world oil production from vegetable, 
animal and marine sources is used in foods or as part 
of it [32]. Different kinds of oil have various uses in 
the food industry, among them canola and sunflower 
oils are used extensively for cooking. The blended oil 
(which contains sunflower oil, soy bean oil, and 
cottonseed oil) is considered as one of the current 
oils in Iran’s market. The materials which are used 
for packaging have a large variety. Glass, metal and 
different kinds of plastics are used in oil packaging 
[34,32]. The kinds of packaging have significant 
affect on shelf life of the oils as the carefully 
processed oil may be damaged by inelegant selection 
of packaging materials [26]. PET is one of the most 
commonly used plastics in food packaging covering 
a wide range of packaging material. PET satisfies 
many important requirements such as good aesthetic 
aspect (brilliance and transparency); suitability for 
coloring; good mechanical, thermal, and chemical 
resistance; low production cost; suitability for short 
storage, easy recyclability, and low weight with 
respect to glass bottles [34]. The trend toward 
incorporating modifier compounds into PET 

packaging resins has grown in order to produce 
containers with a high degree of clarity, in a wide 
variety of custom shapes, and free from residual 
acetaldehyde. In addition, incorporation of 
antioxidant stabilizers in PET increases its 
application in the food area, particularly for 
vegetable oil storage [27,34]. Important 
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 in foodstuff [29]. Hence, the major 
function of packaging is to minimize the reaction 
which has direct effect on stability of the contained 
product [13,12]. One of the crucial reactions which 
leads to the quality deterioration is rancidity of food 
products. Rancidity is the development of off-flavor 
that is generated by oxidation and hydrolysis which 
make the food unusable [8]. Storage stability and 
shelf life of fats and oils are attracting the attention 
of nutritionist, food processer, government regulator 
and consumers. The studies published about the 
effect of packaging on oil quality have concluded 
that stability can be enhanced by suitable selection of 
packaging material [22,19,21,26,5,34,33]. 
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The maximum limits for migrated substances 
from various plastic containers for food are important 
and this depends on the speeds of migration and the 
amount of migrated compounds affect the quality and 
stability of foods. One of the additives, fat soluble 
phenolic antioxidants, present in the compounded 
polymer may migrate at an appreciable rate into the 
oil during storage which then effect its stability 
[23,6,4]. Numerous studies have shown the release of 
antioxidants from the packaging materials into oil-
containing foodstuff [3,25]. The extension of shelf 
life of some products due to the presence of such 
compounds has been reported [24]. The shelf life and 
oxidative stability of olive oil stored in glass and 
polyethylene (PE) bottles were examined [20]. Due 
to this research, glass bottles which prevent oxygen 
from entering the oil were more protective against 
oxidation in comparison with plastic bottles (PE). 
Sharma et al. [29] studied the effect of thin plastic 
film contact, including PE, polypropylene (PP) and 
butylated hydroxytoluene (BHT) and butylated 
hydroxyanisole (BHA) which incorporated with 
polyethylene on the shelf life refined sunflower oil 
and groundnut oil at 37°C. The results indicated that 
changes in peroxide value and thiobarabituric acid 
(TBA) in the presence of plastic films were 
significantly lower than the blank samples [12]. Kaya 
et al. [19] studied the effect of permeability and 
transparency of the packaging materials (glass and 
PET bottles) on the shelf life and also stability of 
sunflower and olive oils. In this research, oxidative 
stability of the oil was studied by measuring the 
peroxide values. The results demonstrated that 
storage stability of oil increased in the order which 
depended on packaging material, colored glass > 
transparent glass > PET [6]. Oil quality can be 
controlled by measuring peroxide value, acid number 
and thiobarabituric acid value [30]. Satue et al. [28] 
reported that the extent of oil oxidation is often 
specified by measuring the peroxide value (PV). 
Since this index is related to the hydroperoxides, the 
primary oxidation products which cause rancid flavor 
because of their instability and hence conversion to 
secondary oxidation products [19,28]. Kucuk and 
Caner [21] studied the effect of PET packaging 
materials and the various keeping conditions on 
storage stability of sunflower oil. The results showed 
that PET packaging, presence of oxygen, light and 
storage period increased the peroxide value, free 
fatty acids and iodine value in addition to soap 
content compared with glass packing in the above 
mentioned conditions [21], in this case they leave a 
great impression on  decreasing the oil storage 
stability.  

The effect of different type of plastics 
(polyethylene terephthalate (PET), polyvinylchloride 
(PVC), polypropylene (PP) and polystyrene (PS) on 
the stability of olive, sunflower and palm oil were 
studied [32]. The authors have concluded that the 
period and temperature of storage as well as 

packaging materials have significant effects on the 
stability of the above mentioned oils [32]. Tawfik 
[33] studied the oil absorption and the global 
migration of different types of plastic material (PET, 
PVC, PP and PS) into different vegetable oils (olive, 
sunflower and palm oil). The findings showed that 
the amount of overall migration from plastic 
packaging into a vegetable oil is determined by the 
type of plastic packaging and the kind of oil 
considered. Tawfik concluded that the chain length 
of the fatty acids and the degree of saturation clearly 
influence the oil absorption by polymers whereas the 
migration of components from plastic was not 
influnced that much [33].  

The present study examined the effects of PET 
plastic pieces and various storage conditions on fatty 
acid profile and some quality factors. Hence, Fatty 
acid profile and quality factors such as peroxide 
value, free fatty acids and iodine value and induction 
period before and after storage of samples at 25 and 
45°C for 20 and 60 days in presence or absence of 
PET pieces in three types of common oils from Iran’s 
market were investigated. 
 
Materials And Methods 

 
Oils and PET bottles: Commercial sunflower, 

canola and blended oils (contains sunflower, soy and 
cotton seed oils) (amount of added B.H.T as 
antioxidant 100 mg/kg in all of the oils) and  PET 
bottles were obtained from Savola Behshahr  Co., 
Tehran. Iran. Chemicals solvents were purchased 
from Merck Co., Germany. 
 
Sample Preparation: 

 
After measuring a specific surface on the bottles, 

they were cut to14 pieces with the same size (surface 
of them are 6 cm2).  Pieces were placed in 250ml 
Glass vessels, the glass vessels were poured with oil 
up to 150ml volume of container, so that the test 
pieces were always remained well apart from one to 
another and immersed completely in each type of oil. 
The glass vessels that contain tests pieces were 
stored at 25 and 45°C for 20 and 60 days [33]. Since 
all of the samples have been stored in a dark place 
and in sealed container (in glass vessels 250 ml) the 
effect of light and oxygen parameters in all 
specimens were similar. The temperature were 
controlled and the data recorded by data logger 
(LASCAR, England). Glass vessels containing oils 
only were placed in the same conditions and served 
as blank samples. Every treatment was performed in 
four replicates. 

 
Chemical Tests: 

 
For determination the profile of fatty acid, a 

transmethylation technique followed by GC-FID 
determination [2] was used as practice method. The 



Adv. Enviro

 
gas chrom
model 68
ionization 
specificatio
as practice
raised from
minute an
minutes, th
carrier gas
was 10 PSI
micro liter 

By usi
Switzerlan
period test 

The i
mathemati
1c-85), wh
acid profil
oxygen is 
peroxide. 
(Peroxide 
AOCS (Cd
acids was d
 
Statistical A

 
Experi

at four tim
samples a
analysis (M
calculated 
SPSS ver
Chicago, U
USA). 
 
Results An

 
Tables

compositio
soybean an
and after s
As it is sh
amounts o
above men

Main 
palmitic ac
acid 61.7
slightly alt
mentioned 
the profile
palmitic a
linoleic aci
As result t
like linolei
mono unsa
acid, and p

Most 
include pa
linoleic ac
that some 

on. Biol., 6(2): 69

matograph sys
890N, German
detector (FID)
ons of 100m*2
e method. Tem
m 170 to 190°C
nd remained i
he detector tem
s was helium 
I and the amou
[1,7]. 

ing rancimat sy
nd) and AOCS

was done at 1
iodine value
cal formula wh
hich directly c
e (Firestone, 1
taken by the
The degree

Value) was c
d 8-63) [7]. D
done by AOCS

Analysis: 

iments on each
mes. Two analy
at each specif
Mean values 
at each time in

r. 17 (SPSS 
USA) and Mini

nd Discussion

s 1, 2 and 
on of sunflowe
nd cotton seed
storage for 20 a
hown in results
of saturated an
ntioned oils we

fatty acids in
cid 7.74(%), o
6(%) and lin
terations were
fatty acids af

e of the sun
acid 8.7(%), 
id 57.83(%) af
the amount of 
ic acid was de
aturated and sa
palmitic acid, re

notable fatty 
almitic acid 9.4
cid 58.00(%) 

slight change

94-701, 2012 

tem (Agilent 
ny) equipped
) and HP88 co
250mm*0.2m [
mperature of th
C in 5 minutes 
in this tempe
mperature was 

at 0.7ml/min
unt of sample i

ystem (Metroh
S (Cd 12b-92) 
10 °C [7]. 
was calculat

hich presented
calculated from
1994). In oxida
e oil with the
e of peroxid
calculated acc
Determination 
S (Cd 3d-63) [7

h of samples w
yses were taken
fic time interv
and standard 
nterval, so wer

Inc. Michig
itab ver. 11.12

s 

3 shows the
r oil, blended o

ds oils) and can
and 60 days at
s, some small c
nd unsaturated 
re observed. 

n the sunflow
oleic acid 23.3
nolenic acid 
e detected in t
fter storage. A

nflower oil w
oleic acid 2

fter 60 days sto
poly unsatura

ecreased and t
aturated fatty a
espectively, we

acids in the
43(%), oleic a
and linolenic 

es were observ

Technologies
d with flame
olumn with the
[1,2] was used
he column has
and 0.5°C per

erature for 20
at 250°C, the

, the pressure
njection was 1

hm model 734,
the induction

ted based on
d in AOCS (Cd
m the oil fatty
ative rancidity
 formation of
de formation
cording to the

of free fatty
7]. 

were performed
n from the test
val. Statistical
division were
re analyzed by
gan Avenue.,
 (Minitab Inc.,

e fatty acids
oil (sunflower,
nola oil before
t 25 and 45°C.
changes in the
fatty acids in

er oil include
37(%), linoleic

1.63(%) that
the amount of

As an example
was altered to
25.15(%), and
orage at 45°C.

ated fatty acids
the amount of
acids like oleic
ere increased. 
e blended oil
acid 23.80(%),

acid 2.42(%)
ved, similar to

s 
e 
e 
d 
s 
r 
0 
e 
e 
 

, 
n 

n 
d 
y 
y 
f 
n 
e 
y 

d 
t 
l 
e 
y 
, 
, 

s 
, 
e 
. 
e 
n 

e 
c 
t 
f 
e 
o 
d 
. 
s 
f 
c 

l 
, 
) 
o 

sunflowe
indicated
9.63(%),
55.56(%)

In c
palmitic 
acid 20.9
in fatty a
same con

Effe
temperat
convertin
double 
different 
Cis or Tr
above me

Sinc
dark plac
250 ml) 
all speci
plastic p
profile  

Acco
significan
induction
storage f
the oils,
because 
acid (mo
minimum
different 
fatty aci
induction
absence 
the effec
period a
[14,21]. 
decreasin
has made
standard 
8 hours)
oil has th
with othe

As s
have inc
value (PV
in the p
canola o
significan
oil that 
peroxide
large am
Peroxide
slower th
amount o
fatty acid
during s
natural a
unsaturat
has incr

er oil, after s
d fatty acids w
 oleic acid 
) after 60 days 
anola oil with
acid 5.07(%),

94(%), linoleni
acid profile wa
nditions.       
ects of time
ture caused bre
ng them to sin
bonds, Also, 
shape of geom

rans and local 
entioned altera

ce all of the sa
ce and in seal
the effect of li
mens were sim
ieces has no s

ording the resu
nt decrease 
n period (IP) 
for 20 and 60 
, canola has 
this oil contain

ono unsaturated
m induction pe

types of fatty 
ids. A signif
n period was 
of plastic piec

ct of plastic p
and correlates 
In the case of 
ng in induction
e the oil useles
(maximum au
[16,15,17]. Th

he maximum in
er oils.  
shown in  Fig. 
creased signifi
V) after 20 an
resence or ab
il only period 
ntly (P≤0.05)  

contains dif
e value was fo
mount of po
es in sunflowe
han blended o
of natural antio
ds like oleic a
storing and af
antioxidants an
ted fatty acids
reased in su

storage. The 
was changed t
24.79(%), an
storage for at 

h this initial fa
, oleic acid 56
ic acid 9.15(%
as observed aft

e passing an
eaking 2 cis do
ngle double bo

the convers
metrical isome
isomerization 

ation [31].    
amples have b
led container (
ight and oxyge
milar. Presenc
ignificant effe

ults which is s
(P≤0.05) wa
in the menti

days at 25 an
maximum in

n a large amou
d) and the blen
eriod because 
acids such as p

ficant differen
observed in 

ces. These diff
ieces on decre
with previou

the blended oi
n period after 6
ss, with consid
uthorized of ind
he result show
nduction perio

2, sunflower a
ficantly (P≤0.0
nd 60 days at 2

sence  of PE
 and temperat
in peroxide v

fferent types 
ormed quickly
oly unsaturate
er and canola 
il due to the p
oxidants and m
acid, respective
fter decreasin

nd decreasing a
the amount of

unflower and 

69

composition 
to palmitic ac
d linoleic ac
45°C.              

atty acid profil
6.01(%), linole

%) small chang
ter storage at th

nd raising 
ouble bonds an
ond and witho
sations betwee
erization such 
such Iso cause

been stored in
(in glass vesse
en parameters 

ce or absence
ct on fatty aci

shown in Fig. 
as observed 
ioned oils aft

nd 45°C. Amon
nduction perio
unt of oleic fat
nded oil has th
the oil contain
poly unsaturate

nce (P≤0.05) 
the presence 

ferences indica
easing inductio

us investigation
il, the significa
60 days at 45
er to blended o
duction period 
s that the cano

od in compariso

and blended oi
05) in peroxid
25 and 45°C an
T pieces but 
ture has affecte

value. In blende
of fatty acid

y because of th
ed fatty acid
oil was forme

presence of hig
mono unsaturate
ely [21,18,4] b
ng efficiency 
amount of mon
f peroxide valu

canola oil 

96 

of 
cid 
cid 
               

le: 
eic 
ges 
he 

of 
nd 

out 
en 
as 
ed 

 a 
els 
in 
of 
ds 

1, 
at 

ter 
ng 
od 
tty 
he 
ns 
ed 
at 
or 

ate 
on 
ns 

ant 
C 

oil 
is 

ola 
on 

ils 
de 
nd 
in 
ed 
ed 
ds; 
he 
ds. 
ed 
gh 
ed 

but 
of 
no 
ue 
in 



Adv. Enviro

 
comparison
absence of
oil has inc
value after
PVs have 
and have b
oxidant co
pieces. M
increasing 
previous 
authorized 
Iran for su
2.0 and 5.0
values, sun
storage per
60 days an
days with 
without p
Results sho
comparison
period. 

The Io
storage pe
unsaturated
the result e
the blende
and blende
60 days at
pieces. Sli

 
Table1: Profi

Storage con
 
fatty acid 

C14:0 
C16:0 
C16:1 
C17:0 
C18:0 
T -C18:1 
C18:1 
Iso-C18:1 
T-C18:2 
C18:2 
C20:0 
T-C18:3 
C18:3 
Iso-C18:3 
Ga-C18:3 
C22:0 

Original oil *
Without PET
With PET pie

 
Table 2: Prof

Storage con
 
fatty acid 

C14:0 
C16:0 
C16:1 
C17:0 

on. Biol., 6(2): 69

n with the in
f plastic piece
creased signifi
r 20 and 60 d
been altered a

been increased
ompounds such
Moreover, it 

temperature. T
investigations
value of pero

unflower, cano
0 meq/kg, resp
nflower oil wh
riods, canola o
nd blended oil

plastic piece
lastic pieces 
ow that canola
n with other 

odine value (I
eriod as shown
d fatty acid ha
existence of po
d and sunflow
ed oil significa
t 45°C and in 
ight changes

file of fatty acids in
nditions 

Original* oil 

0.08 
7.55 
0 
0.05 
2.97 
0 
23.37 
1.73 
0.26 
61.76 
0.16 
0 
1.67 
0 
0.18 
0.20 

*: The oil which ha
 pieces**: The oil 
eces***: The oil w

file of fatty acids i
nditions 

Original oil 

0.11 
9.43 
0.07 
0.04 

94-701, 2012 

nitial oils. In 
s, the sunflow
icantly (p≤0.05
ays at 45°C. R

at the end of s
d as a result of
h as aldehyde
has been s

This result was
s [14,9,21,11
xide in Nation

ola and blende
pectively, so b
ich stored at 4
oil which store
l that stored a
es, 60 days w
became usele

a oil has the m
oils at the en

IV) is decreas
n in Fig. 3. T
as a direct effe
oly unsaturated

wer oil, The IV
antly declined 
presence or ab
after decreasi

n sunflower oil in 

20 days 
Without PET

25  
0.08 
7.93 
0.09 
0.05 
4.03 
0.04 
24.95 
1.07 
0.33 
57.94 
0.30 
0.18 
1.98 
0.07 
0.17 
0.61 

as no treatment 
which  has not be

which has been in c

in blended oil in di

20 days 
Without PET p

25  4
0.12 0
9.65 9
0.10 0
0.06 0

presence and
wer and canola
5) in peroxide
Relatively, the
storage period,
f releasing pro
s from plastic

stimulated by
s confirmed by
]. Maximum

nal standard of
d oils are 2.5,

based on these
5°C in both of
ed at 45°C for
at 45°C for 20
with and also
ess [16,1517].

minimum PV in
nd of storage

sed during the
The amount of
ct on IVs.  As

d fatty acids in
s in sunflower
(P≤0.05) after

bsence of PET
ing of iodine

different condition

T pieces** 
20 da
With

45  25
0.08 0.08
8.02 8.06
0.08 0.09
0.05 0.05
4.10 4.03
0.06 0 
24.96 25.23
1.15 1.00
0.35 0.36
57.94 57.87
0.30 0.31
0.18 0.09
1.94 1.97
0.04 0 
0.16 0.16
0.58 0.59

een in contact with
contact with PET p

ifferent conditions

pieces** 
20 day
With P

5  25
.12 0.11 
.62 9.65 
.10 0.09 
.06 0.06 

d 
a 
e 
e 
, 
o 
c 
y 
y 

m 
f 
, 
e 
f 
r 
0 
o 
. 

n 
e 

e 
f 
s 
n 
r 
r 

T 
e 

value in
correlate

Amo
different 
It is well
hydrolys
content 
increase 
for 20 a
which sh
forming 
previous 
increased
absence 
lower mo
stimulate
Increasin
accordan
standard 
free fatty
are 0.2, 0
oil which
with and
[15,16,17
presence
which le
unsuitabl
the cano
acids in c

ns of storage 

ays 
h PET pieces*** 

 45  
0.08 
7.98 
0.09 
0.05 
3.93 
0.03 

3 24.69 
1.23 
0.35 

7 58.20 
0.29 
0.18 
1.97 
0.06 
0.15 
0.56 

h PET pieces 
pieces 

s of storage  

ys 
PET pieces*** 

45  
0.12 
9.77 
0.10 
0.06 

n canola oil 
es with the prev
ounts of free 
conditions of 

l accepted that
sis of oils has t

were increase
(P≤0.05) in th

and 60 days a
hows the effec

free fatty a
investigation

d significantly
of the plastic 
olecular acids 
ed by increa
ng of FFA 
nce with earlie

of Iran, the m
y acids in sunf
0.2 and 0.1%, 
h had been stor
d without pla
7]. It is nece

e of free fatty 
eads deteriora
le for human c

ola oil has the 
comparison wi

60 days 
Without PET p

25  4
0.07 0
7.81 7
0.08 0
0.04 0
3.63 3
0 0
24.32 2
1.63 1
0.24 0
59.33 5
0.22 0
0.15 0
1.87 1
0 0
0.1254 0
0.35 0

60 days 
Without PET p

25  45
0.11 0.
9.4221 9.
0.08 0
0.04 0

were observe
vious investiga

fatty acids 
storage were  
t during storag
aken place, thu
ed. There wa
he FFA%  am
at 25,45°C in 
ct of temperatu
acids, and als
ns [13,29,9,11
y (P≤0.05) i
pieces in the 
from plastic p

asing temperat
%. These re
er research [1
maximum perm
flower, canola 
respectively, t

red at 450C for
astic pieces w
essary to be n
acids increase

ation of oils a
onsumption. R
maximum lev

ith the other oil

pieces 
60 day
With 

45  25
0.07 0.08 
7.85 8.08 
0 0.08 
0 0.05 
3.63 3.94 
0.02 0 
24.10 24.95
1.90 1.11 
0.21 0.35 
59.42 58.25
0.21 0.2 
0.15 0.14 
1.87 1.96 
0 0 
0.12 0.14 
0.32 0.53 

ieces 
60 day
With P

5  25  
12 0.11 
77 9.60 

0.09 
0.06 

69

ed. The Resul
ations [32]. 
(FFA%) durin
shown in Fig. 

ge period, parti
us free fatty ac
as a significa

mong the storag
mentioned oi

ure and time  o
so confirm th
1]. FFA% ha
in presence 
oils.  Releasin

pieces which a
ture cause th
esults were 
13]. In Nation
missible level 

and blended o
thus the blende
r 20 and 60 day
was deteriorate
noticed that th
es the hydrolys
and make the

Results show th
vel of free fat
ls. 

ys 
PET pieces 

 45  
0.08 
8.07 
0.08 
0.05 
4.01 
0 

 25.15 
1.19 
0.35 

 57.83 
0.30 
0.16 
1.93 
0 
0.15 
0.57 

ys 
PET pieces 

45  
0.12 
9.63 
0.10 
0.06 

97 

lts 

ng 
4. 
ial 
cid 
ant 
ge 
ils 
on 
he 
ad 
or 
ng 
are 
he 
in 

nal 
of 
oil 
ed 
ys 
ed 
he 
sis 
em 
hat 
tty 



Adv. Enviro

 
C18:0 
T -C18:1 
C18:1 
Iso-C18:1 
T-C18:2 
C18:2 
C20:0 
T-C18:3 
C18:3 
Iso-C18:3 
Ga-C18:3 
C22:0 

Original oil *
Without PET
With PET pie

 
Table 3: Prof

Storage con
 
fatty acid 

C14:0 
C16:0 
C16:1 
C17:0 
C18:0 
T -C18:1 
C18:1 
Iso-C18:1 
T-C18:2 
C18:2 
C20:0 
T-C18:3 
C18:3 
Iso-C18:3 
Ga-C18:3 
C22:0 

Original oil *
Without PET
With PET pie

 

Fig. 1: The
 
 
 
 

0

2

4

6

8

10

12

14

16

18

in
du

ct
io

n 
pe

ri
od

(h
)

on. Biol., 6(2): 69

3.33 
0 
23.80 
1.75 
0.25 
58.00 
0.20 
0.18 
2.42 
0 
0.10 
0.23 

*: The oil which ha
 pieces**: The oil 
eces***: The oil w

file of fatty acids i
nditions 

Original oil 

0.07 
5.07 
0.19 
0.04 
2.03 
0.13 
56.01 
3.47 
0.10 
20.94 
0.55 
0.56 
9.15 
0.05 
1.09 
0.29 

*: The oil which ha
 pieces**: The oil 
eces***: The oil w

e induction per

10
.97

1
1.7

4
8

.8
9.1

3
9

.93
1

1
.21

Sunflower

94-701, 2012 

4.00 4
0.07 0
24.85 2
1.25 1
0.34 0
55.56 5
0.30 0
0.24 0
2.64 2
0 0
0.16 0
0.49 0

as no treatment 
which  has not be

which has been in c

in canola oil in diff

20 days 
Without PET p

25  4
0.06 0
5.02 4
0.19 0
0.49 0
2.06 2
0.126 0
55.85 5
3.45 3
0.10 0
20.85 2
0.57 0
0.6 0
9.16 9
0.04 0
1.18 1
0.29 0

as no  treatment 
which  has not be

which has been in c

riods of sunflow

8.2
2

9
.6

1
7.5

6
8

.53

1
1

21
8.1

8
.5

r oil Mix

.03 4.05 

.05 0 
4.83 24.7 
.18 1.27 
.30 0.33 
5.54 55.53
.31 0.35 
.28 0.24 
.70 2.677
 0 
.17 0.161
.52 0.53 

een in contact with
contact with PET p

fferent conditions o

pieces** 
20 day
With P

5  25
.06 0.06 
.95 5.10 
.18 0.18 
.049 0.04 
.05 2.04 
.12 0.11 
5.91 55.61
.27 3.54 
.10 0.10 
0.84 21.06
 0.57 
.60 0.60 
.17 9.17 
.05 0.06 
.20 1.17 
.30 0.30 

een in contact with
contact with PET p

wer, blended (M

1
5

8
.53

8.6
1

9
.6

1
6

.89
6.9

5

xed oil

3.96 
0 
24.74 
1.29 
0.34 
55.55 
0.31 
0.25 
2.69 
0 
0.16 
0.50 

h PET pieces 
pieces 

of storage  

ys 
PET pieces*** 

45  
0.06 
5.09 
0.18 
0.04 
2.03 
0.12 
55.59 
3.54 
0.11 
21.10 
0.57 
0.58 
9.23 
0.05 
1.16 
0.31 

h PET pieces 
pieces 

 
Mixed) and ca

1
5

15
.74

1
2

.8
1

14
.04

1
4.5

1
1

5.1
4

9
.28

1
1.4

Canola oil

3.41 3.
0 0
24.25 24
1.64 1.
0.25 0.
57.50 57
0.21 0.
0.20 0
2.47 2.
0 0
0.11 0
0.25 0.

60 days 
Without PET p

25  45
0.06 0.
4.92 4.
0.17 0.
0.03 0.
1.86 1.
0.10 0.
55.59 56
4.10 4.
0.07 0.
21.22 21
0.45 0.
0.52 0.
9.05 9.
0.04 0.
0.99 0.
0.17 0.

nola oils durin

1
1

4

25°C fo

25°C fo
pieces

25°C fo

25°C fo
pieces

45°C fo

45°C fo
pieces

45°C fo

45°C fo
pieces

28 4.04 
0.12 

4.55 24.79 
47 1.25 
15 0.34 
7.93 55.54 
17 0.31 

0.243 
32 2.68 

0 
0.16 

18 0.52 

ieces 
60 day
With P

5  25  
06 0.06 
85 5.06 
17 0.18 
03 0.04 
74 2.04 
09 0.12 
6.07 56.08 
21 3.50 
07 0.10 
1.33 20.82 
43 0.57 
51 0.57 
06 9.07 
03 0.05 
97 1.09 
15 0.30 

ng different stor

or 20 days with pla

or 20 days without

or 60 days with pla

or 60 days without

or 20 days with pla

or 20 days without

or 60 days with pla

or 60 days without

69

4.06 
0.05 
24.86 
1.20 
0.30 
55.56 
0.31 
0.24 
2.67 
0 
0.17 
0.53 

ys 
PET pieces 

45  
0.06 
5.00 
0.17 
0 
2.08 
0.12 
55.85 
3.39 
0.10 
20.87 
0.58 
0.59 
9.16 
0.05 
1.20 
0.30 

rage condition

astic pieces

t plastic 

astic pieces

t plastic 

astic pieces

t plastic 

astic pieces

t plastic 

98 

 

s 



Adv. Enviro

 

 
Fig. 2:The
 

 
Fig. 3: The

 

 
Fig. 4:The
            con
 
Conclusion

 
On the

factors su
induction 

on. Biol., 6(2): 69

e peroxide valu

e iodine values

e amount of fre
nditions 

n:   

e examination 
uch as free fa

period and i

94-701, 2012 

ues of sunflowe

s of sunflower, 

e fatty acids of

of fatty acid p
atty acids, pe
iodine value, 

er, blended (Mi

blended (Mixe

f sunflower, bl

profile, quality
eroxide value,

some results

ixed) and cano

ed) and canola

lended (Mixed)

y 
, 
s 

clearly 
temperat
effects o
value. It
stability 

ola oils during d

a oils during dif

) and canola oi

emerged. Inc
ture and prese
on FFA%, PV
t is conclude
of vegetable o

different storag

fferent storage

ils during diffe

creasing stora
ence of PET p
, induction pe

ed from this 
oils is dependen

69

 

ge conditions 

 

 conditions 

 

erent storage  

age period an
pieces has som
eriod and Iodin

study that th
nt on the type 

99 

nd 
me 
ne 
he 
of 



700 
Adv. Environ. Biol., 6(2): 694-701, 2012 

 

 

oil and its initial physical and chemical properties, 
time and temperature of storage and the type of 
packaging (PET and Glass). In addition increasing 
storage temperature and time accelerated the 
deterioration and limited the stability of vegetable 
oils.  Results show the quality of oil has been 
decreased after the storage at high temperature 
(45°C) and long time of storage. So for preventing of 
deterioration, the oils which were packed in PET 
bottles should be stored at a temperature lower than 
25°C. If the temperature is raised (T<45°C) the shelf 
life of product should be limited. Difference between 
these effects in the mentioned oils can be explained 
by their nature, initial physical and chemical 
properties of oils. Oil stability can be enhanced by 
selection of a suitable package. 

More studies should be done on shelf life of oils, 
so the best storage condition must be defined with 
attention to maintenance of oil's quality. It is of great 
important to conduct storage experiments by 
choosing different conditions (e.g. Time, 
Temperature and other type of oils) to evaluate the 
PET packaging to extend shelf life and quality of 
products. 
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