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Table 1 Changes in the acidity of oil extracted by cold pressing of flaxseed containing different levels of
blanched olive leaves during storage

Time(Day)

90 60 30 1 Sample
3.0£03% 2.5£02°%P 1.7+0.1 °B€ 1.2+ 0.1 control
2.3+0.19 2.0£02°F 1.7+°8€0.2 1.2+ 0.2°¢ 2.5% Olive leaf
2.1£039%P 1.8£0.1F 1.4+°CP0. 1 1.1+ 0.1°¢ 5% Olive leaf
2.3+0.19 1.9+ 0.3 EF 1.6+ 0.2 1.1+ 0.2°¢ 7.5% Olive leaf
2.4+029%P 2.0£02°F 1.7+°8€0.2 1.3+ 0.2°¢ 10% Olive leaf

Different small letters in each row indicate a significant difference between days. Different capital letters in each
column indicate significant differences for treatments
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Table 2 Changes in the peroxide value (meqO2/kg oil) of oil extracted by cold press from flaxseed with
blanched olive leaves during storage

Time(Day)

90 60 30 1 Sample
48+02% 225+02°°C 1.40+0.2°C 0.75+0.27 %" control
1.75+ 0.4°F 1.42+0.4°F 1.0£%€0.3 0.73+ 0.3 2.5% Olive leaf
1.65+ 0.3%F 1.44+0.3°F 1.20+%€0.2 0.75+ 0.2 5% Olive leaf
3.71+0.3¢ 2.3+02°C 1.90+ 0.2 "B 0.72+ 0.3 7.5% Olive leaf
4.0+ 0.4% 2.8+0.4° 1.95+%4B0 1 0.74+0.1°® 10% Olive leaf

* Data are mean+ standard deviation. **Different small letters in each row indicate a significant difference between
days. Different capital letters in each column indicate significant differences for treatments.
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Table 3 Changes in phenolic compounds of oil extracted by cold pressing of flaxseed containing different
levels of blanched olive leaves during storage

Time(Day)
920 60 30 1 Sample
8.2+ 6" 8.9+ 7°°F 9.146 ™ 104+ 5 4 control
268.2+ 6°° 261.7+ 6 250.1+% 256.2+ 10°¢ 2.5% Olive leaf
280.9+ 5% 280.3+ 5°¢ 274.9+"6 287.0+ 5% 5% Olive leaf
287.5+ 7 288.2+ 10*® 290.4+ 5** 295.7+ 6 7.5% Olive leaf
294.1+ 6** 290.8+ 6™ 294.6+5 297.1+ 8% 10% Olive leaf

* Data are mean= standard deviation. **Different small letters in each row indicate a significant difference between
days. Different capital letters in each column indicate significant differences for treatments
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Table 4 Changes in Carotenoid content of oil extracted by cold pressing of flaxseed containing different
levels of blanched olive leaves during storage

Time(Day)

90 60 30 1 Sample
12.0+ 0.3H 13.2+0.2°H 14.8+0.1%° 154+ 0.1" control
22.1+0.19° 23.3+0.2°° 25.17+°€0.2 28.0+0.5%P 2.5% Olive leaf
27.0+ 0.3 28.1+ 0.1 30.0+°50.1 32.7+0.1° 5% Olive leaf
293+0.1°® 31.0+ 0.3 %8 31.7+0.2%8 34.5+0.2°% 7.5% Olive leaf
31.7+ 0.2 33.1+0.2% 34.5+%40.2 38.9+ 0.2 10% Olive leaf

Different small letters in each row indicate a significant difference between days. Different capital letters in each
column indicate significant differences for treatments
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Table 5 Changes in Chlorophyll content(mg/kg oil) of oil extracted by cold pressing of flaxseed
containing different levels of blanched olive leaves during storage

Time(Day)

90 60 30 1 Sample
0.75£ 03¢ 091+04Y 1.14£0.1™ 1.19£ 037 control
12.8+0.1" 13.1£02°H 14.7+%60.2 19.14+ 0.2 2.5% Olive leaf
25.0+ 0.39° 27.4+0.1P 29.0+°€0.4 35.80+ 0.3 5% Olive leaf
28.9+0.19C 30.1+ 0.3 *EC 32.7+ 0.2 38.41+ 0.2 7.5% Olive leaf
32.1+0.2% 33.0+£0.44 34.6+°40.2 40.14+ 02 10% Olive leaf

* Data are mean+ standard deviation. **Different small letters in each row indicate a significant difference between
days. Different capital letters in each column indicate significant differences for treatments
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Table 6 Stability of oil extracted by cold

pressing from flaxseed containing different
levels of blanched olive leaves on the extraction

day
Stability (hour) Sample
7.2+02"" Control
10.5+0.3F 2.5% Olive leaf
12.7£0.2¢ 5% Olive leaf
14.8+0.4% 7.5% Olive leaf
14.0+0.258 10% Olive leaf

* Data are mean= standard deviation. *Different
letters in the column indicate significant differences
for different treatments
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Table 7 Changes in the fatty acidscomposition (%) of oil extracted by cold press from flaxseed
containing different levels of blanched olive leaves during storage

Day
90 1 90 1 90 1 90 1 90 1

18:3 18:3 18:2 18:2 18:1 18:1 18:0 18:0 16:0 16:0 Fatty acids
51.2bB  55.9aA 15.0bB 17.1aA 16.2aA 15.0bA 54aA  3.1bB 7.8aA  5.5bA* Control
52.8bB  56.2aA  16.2bA 17.0aA 16.3aA 14.2bA 5.8aA  4.0bA  6.4aB 53bB  2.5% Olive leaf
52.5bB  56.9aA 159bA 16.8aA 159aA 15.0bA 6.2aA  3.9bA  6.0aB 52bB 5% Olive leaf
54.7bA 56.7aA  16.0bA 16.9aA 16.9aA 15.0bA 5.7aA  3.7bA  5.8aB 53bB  7.5% Olive leaf
55.0bA 56.2aA 16.5bA 17.5aA 15.8aA 149bA 59aA  4.0bA  5.9aB 5.0bB  10% Olive leaf

*Different small letters in each row indicate a significant difference between days. Different capital letters in each
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column indicate significant differences for treatments
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ABSTRACT

ARTICLE INFO

Flaxseed oil is sensitive to oxidation due to its high content of
polyunsaturated fatty acids. Antioxidant sources such as olive leaves can
be used to stabilize vegetable oils. Olive leaves contain lipase and
lipoxygenase enzymes that need to be inactivated before use. Therefore,
the aim of this study was to investigate the extraction of oil by cold
pressing of flax seeds with blanched leaves at levels (0 (control sample),
2.5, 5, 7.5 and 10% w/w). Acidity, peroxide value, phenolic content,
fatty acid composition, chlorophyll content, carotenoid content and
oxidative stability of extracted flaxseed oil were investigated during
storage.The results showed that by adding different levels of blanched
olive leaves, the acidity and peroxide value decreased and the amount of
carotenoids, chlorophyll, phenolic compounds content and oxidative
stability of oil samples in different levels of blanched olive leaves
significantly increased compared to the control sample(P <0.05). On the
other hand, during the storage period in the treated samples, the acidity
and peroxide value of the samples increased significantly (P <0.05) but
this increase was less for control sample. Also, fatty acid profiles
showed that by adding blanched olive leaves, the linolenic acid (18: 3)
was preserved better during storage. According to the obtained results, it
can be concluded that with the addition of blanched olive leaves,
phenolic compounds contentand oxidative stability in the produced oil
increased and beneficial compounds such as linolenic acid and
carotenoids were well preserved and thus a useful oil can be produced
and introduced to the market.
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