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Abstract

Cancla seed cultivar (Pactol} was studied for its oil content,
protein, ash, crude fiber and carbohydrate and was found as
45.50%, 32.00%, 3.64%, 2.10% and 11.76%, respectively.

Canola oil (CAO) was individually blended with both sunflower
oil (SUQ) and soybean oil (SBO) with the ratios of 1:1, 7:3and 9:1
vfv, respectively. Refractive index (R.I), color, acidity, peroxide
value (P.V), iodine value (1.V) and conjugated diene and triene of
oil blends were ranged between (1.4682-1.4708), (3.7- 5 red),
{0.14-0.19%), (2.96-7.64), (110.6-121.5), (0.169-0.972), (0.04-
0.394), respectively.

The effect of frying on canola ¢il and the oil blends (CAO +
SUQ) (1:1v/v) and (CAD + SBQ) (1:1) was studied and the blends
were heated at 180 °C for continuous frying for 8 hours. Results
obtained indicated that (CAO + SUO 1:1) and {(CAO + SBO 1:1)
were the highest stable blends.

Fatty acid profile of canola, sunflower, soybean oils and their
blends showed that oleic acid (18:1) was the major fatty acid in
canola oil (63.3%) while the erucic acid was 0.6%, meanwhile
linoleic acid (18:2)was the major fatty acid in sunflower oil and
soybean oil (60.8%and53.3%respectively)

The physiochemical properties of oils and their blends after
frying indicated that (R.I), color, acidity, (P.V), (I.V}, conjugated
diene and triene, polar and polymer were (1.4701-1.4759), (4.3-
7.9 red), (0.32-0.37%) (4.68-13.26), (97-114.5), (1.05-1.23),
(0.03-0.28), (17.13-23.89), (1.94-2.93), respectively. The obtained
results indicated that CAO+SUQ blend (1:1vfv) was the best heat
stability.

INTRODUCTION

Edible oils and fats are consider the main important sources of energy, essential
fatty acid and fat—soluble vitamins. The production of vegetable oils in Egypt is not
sufficient to provide consumers with their needs of edible oils. The cultivated areas of
canola, sunflower and soybean in Egypt reached 1548, 2816 and 18910 feddans with
an average yield of 0.957, 0.853 and 1.256 MT/ feddans, respectively. But the
cultivated areas in the world reached to 21.92, 20.37 and 81.22 Million Hectares of
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canola, sunflower and soybean crops, respectively. The world production of the oils
from the three crops reached to 31.72, 24.02 and 195.81 Million Ton, respectively,
(EAS, 2003). Attempts are given to improve the cropping pattern, intensify the
cropping system, reclamation and cuitivation of desert lands, improvement &
development of irrigation water and increasing the availability of high seed quality
together with agricultural imputes at fair prices,

The National Qils Research Program developed some new local varieties and
hybrids characterized by short duration, high yield productivity, high oil content and
resistance to adverse environmental condition as well as insect and diseases. (Ahmed,
2004). _

Canola is an import_ani: oil seed crop since it contains 40-45% oil and 22-24%
protein (Delisle ef al, 1984), while-the defatteg meal contains 34 to 40 % protein,
(Sarwar et al, 1984). In Canada canoja"oil seeds aré the second to wheat in area
planted (Shahidi, 1990). While high—erucic acid rape seed oil is widely used in
lubricant manufacture and in other industriai processes, low erucic acid rape seed oil
(LEAR) is utilized for cooking and as a salad-.'oil, and in the manufacture of margarines
and shbrtening {Carr, 1990).

Most consumers in Egypt used oils for fryiﬁg but the industrial frying operation
require fats that are stable agéinst oxidation and polymerization during heating.
Therefore liquid oils (Soybean, Canola and Sunflower oils) are part|ally hydrogenated
to reduce the oxidation process (Noraini ef a/, 1995).

Therefore, this study was carried to suggest some oil blends of canola with
sunflower and soybean oils to improve -its stability during frying process beside
studying the effect of blending and frying prccesses on physical, chemical and fatty
acid profile of the different oils blends.

MATERIALS AND METHODS

Materials

Canola seeds (Brassica napus)y (Pacto 1) were cobtained from East-Auinat
Experimental Station of Ministry of Agriculture.

Oil extraction Canola seed oil was extracted by mechanical pressing procedure
(Haumann, 1997) and the extracted canola oil was laboratory refinied. The refined
sunflower and soybean oils containing 150 ppm TBHQ were obtained from Arma

Company, Egypt.
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Blends canola oil was blended with sunflower oil with the ratios of 1:1, 7:3 and 9:1
(v/v), and with soybean oil with the ratios of 1:1, 7:3 and 9:1(v/v). All the blends were
prepared according to Danthine and Deroanne (2003).

Potatoes One Kilogram of potatoes was brought from the local market.

Frying processes potatoes sample were peeled and sliced and submerged in oil
blends used until frying. Canola oil and the highest oxidative stability blends (after
testing) were used for the frying of potatoes chips.

One Kilogram of each oil blend was placed in a 2-L capacity stainless-steel open pan
and heated to 180 °C and used for potatoes frying for 8 hours for different batches.
Methods of Analysis Chemical composition (protein, oil, crude fiber, ash,
carbohydrates (by difference), and moisture), physical properties: Refractive indexes
(R.1.) and color beside chemical properties total acidity {A.V.), peroxide value (P.V.),
iodine value (I1.V.), ultra violet absorbance 232 and 270 nm (U.V.), polar and polymer
content were determined according to A. O. A. C. (2000).

Fatty acid profile The fatty acid methyl esters were prepared using benzene:
methanol: concentrated sulfuric acid (10:86:4 V/V) and methylation processes was
carried out for one hour at 80 — 90 °C according to Stahi (1967).

The Fatty acid composition was determined by GC instrument using GC-Capillary
column, Hewlett-Packard 6890 N (G1530N) with flame ionization detector and DB-225
capillary column 15 m. (50% Cyanopropyipheny!)-dimethylpolysiloxane). The testing
conditions were as follows: Nitrogen was used as carrier Gas at flow rate 5m/min.The
injection temperature was 250 °C and the temperature program was, 150 - 170 °C at
10 °C/min, 170 - 192 °C at 5 °C /min, holding at 192 °C for 4min, 192 — 220 °C at
10 °C /min, and holding at 220 °C for 1Omin.The percentages of fatty acids were
cbtained from a computerized data process.

The stability of investigated oils and their blends were determined by Rancimate
apparatus according to Barrera-Arellanc and Esteves (1992),

RESULTES AND DISCUSSION

The chemical composition of whole canola seeds and meal as tabulated in Table
1 Showed that the oil content was 45.50% and 19.23% for seeds and meal,
respectively. The meal had a high percentage of protein content (40%). Moisture, ash,
carbohydrate, and crude fiber content are illustrated in the same table. These data are
in agreement with that mentioned by Delisle et al (1984) Sarwar ef al (1984),
Shahidi (1990) and Thakor ef a/. (1995).
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Physicochemical properties in terms of R.I., Color, Acidity, P.V., LV., U.V. 232
and U.V. 268 of all the tested fresh oils and blends (Table 2) showed that the fresh oil
was of good quality, as indicated by low P. V. (1.50 - 6.48 m eq/kg oil) and U.V.
absorbance at 232 nm (0.086 - 0.708) and at 270 nm (0.04 - 0.301), color values and

the low percent of free fatty acids (0.1 - 0.2 %) as compared with the Codex
Alimentarius (1992). I.V. of canola, sunflower and soybean cils were 107.07, 126.72,

and 130.00 respectively. Meanwhile, R.I., Color, acidity, P.V., U.V. absorbance at 232
nm, 270nm and L.V, of blended oils from blend I to blend VI were 1.4682 - 1.4700,
3.7 - 5.00, (0.14 - 0.19), 2.96 - 7.64, 0.169 - 0.972, 0.04 - 0.394 and 110.6 - 121.50,
respectively. From the same Table it could be also noticed that blend II has higher
P.V., U.V. absorbance at 232 and 270 nm than blend 1. These data are in agreement
with that mentioned by Hawrysh, (1992) and Tyagi and Vasishtha, (1996).

Fatty acid composition of canola, sunflower and soybean oils and their blends
(Table 3) showed that oleic acid (18:1) was the major fatty acid in canola oil
" {63.33 %) and the erucic acid was as 0.6 %, meanwhile linoleic acid (18:2) was the
major fatty acid in sunflower oil and soy bean oil (60.87 % and 53.30 %,
respectively). As a result of blending oleic acid was the major fatty acid (43.79 -
63.26%) in all blends followed by linoleic acid (21.02 - 37.13 %). For fresh oils the
highest content of linolenic acid was found in canola seed oil {(7.92 %) meanwhile it
was 6.28 and 0.05 % in soybean and sunflower oils, respectively. These data are in
agreement with that mentioned by Barrera-Arellano and Esteves (1992) Hamama et
al. (2003).

Thé oxidative stability of canola, sunflower, soybean oils and their blends are
shown in Table 4. The oxidative stability of fresh oils were 9.71, 8.00, 9.38 h/100 °C
(rancimate) for canola, sunflower and soybean oils, respectively. The high stability of
sunflower and soybean oil is due to their content of TBHQ 150 ppm as an antioxidant,
meanwhile the high stability of canola seed oil 9.71 is also due to its high content of
monounsaturated fatty acid (oleic acid 63.33 %), and its low content of linoleic acid
17.05 %. The highest stability was found in blend II (12.56 h) followed by biend I
{11.30 h), and this is may be due to their content of (TBHQ 150 ppm) and oleic acid
as the major fatty acid in these blends in addition to the active role of the natural
antioxidant the oxidative stability of the investigated oil blends were ranged between
8.95 to 10.18 h which in another meaning it some what like that of fresh oils. These

results are in parallel with that previously reported by Hawrysh (1992), Warner and
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Mounts (1993), Thomsen ef &/, (2000) and Hamama ef /. (2003).

Concerning the effect of frying on the properties of the tested oils and their
blends results (Table 5) iliustrated that R.1., acidity, color, peroxide value, U.V. 232,
Polar content %, and Polymer content % Showed a real incresment in canola ail,
blends I and II after 8 hours of frying meanwhile 1.V. and U.V. 270 were decreased
under similar condition. The R.I. of canola cil, blend I and blend II, was 1.4685,
14700 and 1.4699, respectively, and reached to 1.4701, 1.4723 and 1.4759,
respectively, after 8 hours of frying. This increment could be attributed to the
formation of high molecular weight materials during frying as given by {Johnson and
Kummerow, 1957).These results are also in agreement with those reported by Khalil
et al, (1993) and Allam (1994). Total acidity of canola, blend I and blend II that was
0.2, 0.18, and 0.15 %, respectively, increased to 0.35, 0.32 and 0.37 %, respectively,
after 8 hours of frying. Such trend might be attributed to the hydrolysis of oil as well
as from further oxidation of the secondary products (ketones and aidehydes) formed
during frying (Kun, 1988). The increase of acidity in case of blend I was somewhat
lower than that of blend II. The increase in acidity of frying oil during frying was also
observed by Zhang and Addis (1995) and Sudatip ef a/ (2003). The P.V. of fresh
canola oil, blend I and blend II was 6.48, 2.96 and 5.69 meq/kg oil, respectively, and
increased to 13.26, 4.68 and 8.68 meq/kg oil, respectively, after 8 hours of frying. The
highest increase was found in canola oil while the lowest trend was found in blend L

Cuesta et al. (1991) reported that measurement of unsaturation is somewhat
reliable in assessment the deterioration of frying cils than other analytical methods.
During Frying, progressive reduction in unsaturation that observed in all oils (by
determination of 1.V.,), can be attributed to the destruction of double bonds by
oxidation and poiymerization.

The results in the same table indicated that the 1.V. of fresh canola oil, blend I
and blend 1I were 107.07, 117.89 and 119.50 meq/kg oil respectivly and decrease to
97, 114.5 and 112.31 meg/kg oil, respectively, after 8 hours of frying. The lowest
decrease in jodine value was found in blend I (from 117.89 to 114.51 meq/kg oil)
followed by blend II. These results are in agreement with that reported by Allam.
{1994) and Tyagi and Vasishtha, (1996).

Concerning heat stability it is well known that cils are oxidatively under Frying
condition and so peroxides and other radicals are formed. These changes cause the

molecule to become somewhat polar (positively charged on one end and negative on
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the other). As the number of a polar molecules increase, the dielectric constant of oil
increases as mentioned by Graziano (1979). Results Table 5 revealed also that the
polar materials increased from 4.02 to 23.89%, 1.73 to 17.13 % and from 7.32 to
19.58 % for canola oil, blend I and blend II, respectively after, 8 hours of frying.
These results indicate that polar materials increased as a result of frying as previously
repoited by Croon et a/. (1986) and Sudatip ef &/. (2003).The resuits in the same table
indicated that the polymer content of fresh canola oil, blend I and blend II were 0.7,
1.07 and 1.82 % respectively, and increased to 1.94, 2.48 and 2.93 %, respectively,
after 8 hours of frying. These results are in agreement with that reported by Tyagi and
Vasishtha (1996). It could be also noticed that the increase in polymer content in
blend one and two was lower than that of Canola oil.

Conjugated fatty acids (dienes) were initially present in small quantities in
canola oil, blend I and blend II (Table 5). Frying for 8 hours at 180 °C produced an
increase in the conjugated fatty acid from the initial values. The higher quantity of
conjugated dienes was observed in Canola oil (1.23) as given in Table 5.

The conjugated trienes which were initially very smatl in Canola oil (0.07) and
blend I (0.04) and somewhat high in the case of blend II (0.39), and decreased to
0.03, 0.03 and 0.28, respectively, after frying. These results are in agreement with
that reported by Tyagi and Vasishtha. (1996).

It couid be concluded that blend I and blend II were more stabie for frying
While the blend I was the best for frying at 180 °C for 8 hours.

Table I. Chemical Composition of the investigated Canola Seed And their Meal

Chemical constituents % Tested Samples

Canola Seed Meal of Canola seed

Moisture 5.00 5.58

Qil 45.50 19.23

Ash 3.64 7.30

Protein (N*6.25) 32.00 40.00

Crude fiber 210 10.00

Carbohydrate 11.76 17.89
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Table 2. Physiochemical Properties of Canola, Sunflower and Soybean Qils and their Blends.

Tested
samples R.L Color Acidity P.V. meg/ kg LV UV, 232 | UV. 270
{Red unit) % ail meg/kg oil nm nm
Canola seed oil 1.4685 4.00 0.20 6.48 107.07 0.086 0.079
Soybean oil 1.4708 2.20 0.10 1.60 130 0.701 0.20
Sunflower oil 1,4708 2.00 0.10 1,50 126.72 0.672 0.11
Blend I 1.4700 4.00 0.18 2.96 117.89 0.169 0.04
Blend I 1.4699 4.10 0.15 5.69 119.50 0.972 0.394
Blend 11 1.4686 4.50 0.19 5.81 115.3 0.301 0.190
Blend IV 1.4689 5.00 0.18 7.64 1215 0.380 0.212
Blend V 1.4682 3.70 0.14 6.27 1i0.6 0.463 0.183

Blend VI 1.4692 3.90 0.16 6.74 1134 0.708 0.301

Table 3. Fatty acid Composition of Canola, Sunflower, Soybean cils and their Blends.

Tested
Cils €16:0 C18:0 cisn C18:2 c18:3 C20:0 c21
Canola cil 4.20 2.10 63.33 17.05 7.92 0.72 0.6
Soybean oil .10.76 3.86 24.61 53.30 6.28 0.33 -
Sunflower gil - 6.28 3.81 27.31 60.87 0.05 0.30 -
Blend 1 499 2.63 58.62 24.85 5.82 0.64 Traces
Blend 11 7.46 3.15 43.79 37.13 6.83 0.53 Traces
Blend 111 4.61 2.50 61.46 21.33 6.95 0.63 Traces
Blend IV 4.87 1.24 63.26 21.02 7.58 0.67 Traces
Blend V 4.45 3.03 48.69 28.42 4.97 0.53 Traces
Blend VI 6.24 1.82 54.69 28.70 7.65 0.64 Traces
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Table 4. Stability of canola, sunflower, soybean oils and their Blends.

Tested Samples

Thermal Stability in hours

Canola ol 9.71
Sunflower il 8.00
Soybean oil 9.38
Blend I 11.30
Blend II 12.56
Blend III 9.50
Blend IV 9.85
Blend V 8.95
Blend VI 10.18

Table 5. Physiochemical Properties of Canola cil and its Blend I and Blend II before

and after frying.

Canola oil Blend I Blend II
Parameters
zero time | after frying | zerotime | after frying | zero time | after frying
R.I 1.4685 1.4701 1.4700 14723 1.4699 1.4759
Color {red unit) 4.00 5.40 4.00 4.30 4.10 7.90
Acidity % _ 0.20 0.35 0.18 0.32 , 0.15 0.37
P.V. (meq/kg oil) 6.48 13.26 2.96 4.68 5.69 8.68
LV, (meg/kg oil) 107.07 97.00 117.89 114.51 119.50 112.31
U.V. 232nm 0.086 1.233 0,169 1,103 0.972 1.05
U.V. 270nm 0.07 0.03 0.04 0.03 0.39 0.28
Polar % 4.02 23.89 1.73 17.13 7.32 19.58
Polymer % 0.70 1.94 1.07 2.48 1.82 2.93
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