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ABSTRACT

O

il blending has been recognized as one of the most potent solution in
producing vegetable oils with good storage stabilities and optimum
fatty acids compositions. Palm olein is stable against rancidity and
oxidation. This study was conducted to identify the best oil blends in terms of
physicochemical properties between palm olein, sunflower and soybean oil and
food safety nutrition (The more resistance cooking oil against degradation
process and formation of free radicals). Palm olein, sunflower and soybean
oils were blended at different ratios of (50:25:25), (60:20:20) and (70:15:15) to
obtain three new blended at different ratios of (50:25:25) palm olein:
sunflower: soybean oil shows the best properties after being mixed compared to
other blends and tamouin cards cooking oil. It passed the viscosity test and has
significantly moderate cloud point of 8.2oC (p<0.05) which means it can be
stored at low temperature (9oC). This blend also has significantly smoke point
(236oC), high iodine value of 126.28 g I2/100g (p<0.05), low peroxide content
of 4.68 meq O2/kg and has significantly the lowest acid value of 0.16%
(p<0.05). Fatty acid composition has shown that it has high unsaturated oleic
acid, C18: 1 (25.05%) and relatively high oxidative stability (9.25 h) compared
to other oil blends. The chips fried in blends contain palm olein showed the best
sensory evaluation. Therefore, the blend of ( 25:25 ) (sunflower: soybean) with
50% palm olein is recommended for deep-frying and can be kept longer due to
its stability and high smoke point.
KEY-WORDS: Oil blend – Palm olein oil ––Sunflower oil – Soybean oil –
Tamouin cards oil- Melting point -oxidative stability – fatty acid-nutritive value
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INTRODUCTION
One of the issues
surrounding the oils is the
stability of the oils themselves.
This is due to auto-oxidation and
photo-oxidation that occurs
during processing and storage,
(Choe and Min 2006).
Oils using by the
processor depends in part by
market considerations. The end
flavor could dictate what type of
oil is to be used Tabee et al
(2008). Consumer preference
might force the processor to
minimize the level of saturated
fats in the final product.
(Increasing
the
level
of
unsaturated oils would result in
greater oil instabilityan important
consideration when selecting
frying machinery.)
Some oils solidify under
ambient conditions, so effective
oil-blending
techniques
associated with correct oil
storage and transfer equipment
need
to
be
taken
into
account.Processors
have
to
ensure that their oil is suited to
their
particular
cooking
technique (Stevenson et al
(1984).

Furthermore, some oils
may need to have a chelating
agent (to prevent particle buildup) added to fresh oil before it is
poured into the fryer; in addition
to antioxidants or anti-foam
additives(Gertz et al (2000).The
instability of oils can also lead to
undesirable taste and flavor of
oil, decomposing nutritional
quality and also production of
toxic compounds.
Another problem is the
amount of saturated fatty acids in
oils. The world has come to
realize that high amount of
saturated fats in foods are one of
the main causes of coronary heart
diseases such as atherosclerosis.
Ramsden et al (2013) and IdunAcquah et al (2016) stated that
increasing
the
intake
of
unsaturated and polyunsaturated
fats can help in reducing the risk
of coronary heart diseases.
Mozaffarian et al (2005);
Willett (2007) and Griffin (2008)
stated that only omega-3 is
significant
in
preventing
cardiovascular
diseases
while
omega-6 are not.However, these
unsaturated
fatty
acids
are
susceptible to oxidation (Gharby et
al (2014).
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Lipid oxidation has a
negative impact on the functionality
of raw materials, sensory and
nutritional quality of food, and
causes economic losses (Matthaus
et al (2010). The most noticeable
result of lipid oxidation is the
appearance of an unpleasant flavor
often referred to rancid, which
modifies the sensory characteristics
of the food, so its assessment by the
consumer
(Velasco
and
Dobarganes
(2002);
Frankel
(2007); Choe and Min (2006) and
Gharby et al (2012) .

Lipid oxidation also led
to a change in color and
sometimes texture, as well as the
loss of essential nutrients and
micronutrients (Choe and Min
(2006). Finally, lipid oxidation
can lead to the formation of
potentially
toxic
oxidation
products
(oxycholesterol,
malonaldehyde, endoperoxides,
acrolein, polymeric peroxides)
(Kim and Min (2008) and
Farhoosh
and
EsmaeilzadehKenari (2009).
The
oxidation
of
unsaturated
fatty
acids
phenomena has been studied for
more than half a century
(Labuza and Dugan (1971) and
Judde (2004). The report of

Lipid oxidation is an autocatalytic
reaction
(Frankel
(1984) and Leong et al (2015). It
is a sequence of radical reactions
drop broadly into three stages:
initiation,
propagation
and
termination Judde (2004). The
oxidation of unsaturated fatty
acids may result from three
reaction pathways, depending on
the environment and initiators.
The undesirable changes
in oils during frying partially
depend on the unsaturation
degree of fatty acids. Therefore,
it is very important to choose the
right frying oil to retard oil
deterioration. High oxidative
stability, high smoke point, low
foaming, low melting point and
bland flavor are important
characteristics of good frying oils
(Kochhar 2000).
Blending is a good option
for improve melting point, the
oxidative stability, iodine value
and peroxide value. Oils with
lower values of viscosity, density
and low melting point are highly
desirable to consumers. Viscosity
is related to the chemical
properties of the oils such as
chain
length
and
saturation/unsaturation.
It
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decreases with an increase in
unsaturation and increases with
high
saturation
and
polymerization, (Kim et al
(2010).
Based on study by
Basoglu et al (1996), addition of
20% palm olein with soft oils
showed the desired clarity during
shelf storage. Blending of oil can
also reduce the risk of cloudy
and partial crystallization in palm
olein (Siddique et al (2010).
Palm oil, which is the
second largest source of oil in the
world, next to soybean oil, is
currently the oil most used for
frying (FEDIOL2012). It has a
good oxidative stability due to its
high degree of saturation and
mono unsaturation.
The presence of Vitamin
E (tocopherol) in palm oil
promotes the oxidative stability
against
rancidity
reaction
compared to other vegetable oils
(Tawfik and Huyghebaert
(1999).
Recently, palm oil has
become the second most
consumed oil all over the world
with
a
competitive
price

compared to other edible oils.
However, due to its high melting
point, it is not gaining due status
in spite of being rich in natural
antioxidants, vitamins, high
oxidative stability and having a
long shelf life (Edem, 2002).
Palm oil is also rich in β-carotene
which helps to prevent liver and
lung cancer (Murakoshi et al
(1992).
The objectives of this
study were to finding some
blendsof sunflower oil and
soybean oil with palm olein
characterize by low melting
point,
peroxide
andhigh
oxidative
stability.
And
investigate
some
physicochemical properties of
these blends (refractive index,
cloud points, melting point,
smoke point, free fatty acid
percentages,
iodine
values,
peroxide values, fatty acid
compositions
and oxidative
stability) comparison withother
collected samples of Tamouin
Card oil ( the oil which Egypt
governorate
distributed
on
Tamouin Card and is packed by
some factories) .

MATERIALS & METHODS
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Materials:
All
chemicals,reagents
and solvents used in this study
wereanalytical
grade
and
obtained from Professional Labs
(Cornal lab.).
Samples of sunflower,
soybean and palm olein oils were
obtained from Arma and Safola
companies (10th of Ramadan)
and the other samples oils of
Tamouin Cards were collected
from different provinces in Egypt
in 2014/2015.
Preparation of oil blends:
Sunflower oil, soybean oil
and palm olein were blended at
different ratios as present in table
(1) and heating to 40oC with
magnetic stirrer according to
Siddique et al., (2010).
Physicochemical analysis:
1- Cloud point, iodine value,
peroxide value and free fatty
acids were estimated according
to the methods described in
(AOCS official methods 1995 a,
b).
2-Smoke point, moisture content,
viscosity and density were
carried out according to the

analytical methods described by
(AOCS official methods1995 c).
3- Acid value, peroxide value,
saponification value and iodine
value were carried out according
to the analytical methods
described by (AOCS official
methods 1995 d).
4Fatty
acid
content:
approximately 100 mg of all the
blended oil were weighed and
put into universal bottle. Then 5
ml of hexane and 250 μl of
sodium methoxide solution was
added and capped tightly. The
mixture was vortexed for 1 min,
paused every 10 s to allow the
mixture of oil to collapse. Next,
5 ml of saturated sodium chloride
was added into the bottle cap and
shaken vigorously for 15 s and
left the bottle for 10 minutes.
Finally, the hexane (top layer)
was transferred into a vial
containing sodium sulfate. About
0.5 μl of fatty acid methyl
esters(FAMEs) was injected into
gas chromatography (Hewlett
Packard 6890, GC model
G1530A) equipped with flame
ionization detector (Hewlett
Packard 6890, GC model
G1530A) and fitted with a
BPX70 capillary column (30 mm
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× 0.32 mm × 0.25 μm) to obtain
individual peaks of FAMEs. The
injector
and
detector
temperatures were 250oC. The
column temperature was held at
115oC and increased to 180oC,
held for 10 minutes. It continued
rising to 240oC and held for 10
minutes,the increasing rate is
8oC/min. The carrier used was
nitrogen set at flow rate 16
ml/min (Nielsen, 2010).
5- Oxidative stability: oil
oxidative stability was evaluated
by the Rancimat method
(Gharby et. al., 2011). Stability
was expressed as the oxidative
induction period (IP, hrs)
measured at 120°C on a
Rancimat 743 (Metrohm Co,
Basel) apparatus using 3 g of oil
sample with an air flow of 20
L/hr. Volatile oxidation products
were stripped from the oil and
dissolved in cold water, whose
conductivity
increased
progressively. The time taken to
reach a level of conductivity was
measured

Statistical analysis:
All analysis were done in
triplicate (n=3) and the data were

statistically analyzed by one-way
analysis of variance (ANOVA)
procedure,
using
Minitab
software
(Snedecor
and
Cochran (1980). Significant
differences (p<0.05) between
means were determined.

RESULTS & DISCUSSION
Physical properties:
The data in table (2) show
some physical properties of three
blends of oils containing palm
olein and other five collected
samples without palm olein
obtained from different provinces
in Egypt.
1- Smoke point: when fats or
oils are heated to high
temperature,
decomposition
occurs and finally a point is
reached where fat is broken
down to glycerol and free fatty
acids and produce bluish smoke
.This point is called the (smoke
point) The glycerol is then
further broken down to acrolein
which is also a component of the
smoke. The smoke point also
marks the beginning of both
flavor and nutritional degradation
giving an unpleasant and
disagreeable flavor to the food.
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Therefore, when selecting the oil
for frying must be having a
higher smoke point, most
vegetable cooking oils have
smoke points between 265°C and
360°C, (Acquah et al 2016).
Based on this information
and from the data in table (2) it is
clear that the three prepared
blends were the prefer which
recorded the highest degree in
smoke point; 238oC, 238oC and
236oC for Blend 1 (50% palm
olein+25% sunflower oil+25%
soy oil) , blend 2 (60% palm
olein+20% sunflower oil+20%
soy oil) and blend 3 (70% palm
olein+15% sunflower oil+15%
soy oil ) respectively. While
sample 3 showed the lowest
degree 230oC in smoke point.
2- Viscosity: From the same
table it could be noticed that the
viscosity of the three blends was
increased compared to the other
five samples and this may be due
to the palm olein which content
about 45% saturated fatty acid
specially
palmitic
acid.
Although, the viscosity of blend
1 (50 CTP) approaching from the
other collected samples (don’t

content palm olein) which ranged
from (40 – 50 CTP).
Oil viscosity depends on
molecular
structure
and
decreases with the unsaturation
of fatty acids. It may be due to
the (π bonds) that make the
bonding more rigid and rotation
between C-C bonds becomes
more strenuous. Also, the
extended chain makes the flow
easier and reduces viscosity. It
was observed that also viscosity
decreases linearly with the
increase in low viscous oil
portion in the blends at 37oC
especially for the blends 1, 2 and
3. This might be due to the
presence of fat crystals that
coalesce together and need more
time for destruction while they
increases the friction between the
layers and this results in a sharp
increase in viscosity, (Siddique,
et al.2010).
3- Cloud point: is a point where
oil starts to turn cloudy and no
longer completely soluble in
order to determine its physical
resistance
towards
lower
temperature. This analysis is
important in order to identify the
minimum temperature of storage
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for oil. Also the data in table (2)
show that blends, 1, 2 and 3 had
the
highest
cloud
point
temperature which were 8.2, 8.6
and 9.3 oC respectively compared
to the other five samples which
showed the lowest cloud point
temperature ranged from 6.27.7oC. This is due to also the
high cloud point of palm
oleinwhich due to the high
content of saturated fatty acids
(Roiaini, et al 2015). The value
of cloud points of palm olein is
ranged from 10.7 – 14.3oC in
some studies.
Chemicals properties
The data in table (3) show some
chemical properties of three
blends of oils containing
palmolein and other five
collected
samples
without
palmolein.
1- Acid value: during frying, oil
is exposed to air and moisture at
elevated temperatures resulting
in
the
hydrolysis
of
triacylglycerol. This leads to a
release of free fatty acids. The
released fatty acids are more
susceptible to thermal oxidation
and cause off-flavors and odors

in the frying medium and fried
foods(Bangash and Khattak
2006) and Firestone (1993).
Hydrolysis of triglycerides and
deterioration of oil also increase
free fatty acid. Other factors
which increase fatty acid level in
cooking oils are exposure to
light, lipase enzyme and high
temperature
(Gulla
and
Waghray (2012).If free fatty
acids are in excess in plasma
they may cause several health
hazards, such as obesity and type
2
diabetes
(Mishra
and
Manchanda 2012).
In table (3) acid value
showed decreasing in blend 1, 2
and 3 which recorded 0.1435,
0.1357 and 0.1186 respectively
compared to the other samples.
The highest decrease in acid
value was found in blend 3 while
sample 6 showed the highest
increase, 0.2215.The acid value
which measures how many fatty
acids are cleaved from their
parent molecules (triglycerides or
phospholipids),so it expresses on
the stability of the oils. That is
mean adding of palm olein to
blends of sunflower oil and soy
oil increasing their stability. This
may be due to their content of
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antioxidants such as β-carotene
(Siddique et al (2010).
2- Peroxide value: is a common
method used to measure lipid
oxidation, and is suitable for
measuring peroxide formation in
the early stages of oxidation
Unsaturated fatty acids presence
will easily react with oxygen to
form peroxides ( Roiaini, et al.,
2015).
In table(3) blends 1, 2
and 3 showed decreasing in
peroxide value 4.6, 5.2 and 5.9
compared to the five other
samples which recorded 8.5, 8.9,
9.1, 7.8 and 6.8meq/kg for 1, 2,
3, 4 and 5 respectively. This
indicated the natural antioxidants
in palm olein lowered the
oxidation process compared to
other samples. But all values of
peroxide stayed under the
acceptable the maximum levels
(up to 10 meq of active O2/Kg)
(Codex-Stan 210-1999).
Some studies reported
that the initial peroxide value
was found to have occurred
around 2.5 to 5 meq O2/kg oil
which indicates a relatively good
quality of these oils but after
exposure to light and air at room
temperature the peroxide value

increased to a maximum value.
The peroxide value for palm
olein-canola blends in the initial
value and after 3 weeks was
found to be almost the same,
although after 8 weeks it was
lower than the others, (Siddique,
et al 2010).
3- Saponification value: The
saponification value was found
to increase with storage time.
This trend explains that with the
long storage of these oils, fatty
acids are likely to be formed
which increase the saponification
value, (Siddique et al 2010).
Saponification value of the
prepared blends showed a slight
decrease compared to the other
samples. Blend 1 showed the
lowest value 187.54 while
sample 6 showed the highest
value 195.24 mg KOH/ g.
4- Iodine value: is a measure of
the total number of unsaturated
double bonds present in oil. The
differences in iodine values of
oils during frying are also good
indicators of deterioration in the
oils (CheMan and Jasvir,
2000). Oxidation, which consists
of a complex series of chemical
reactions, is characterized by a
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decrease in the total unsaturated
content of the oil due to the
abstraction of hydrogen adjacent
to a double bond and the
formation of free radicals (Choe
and Min (2006). The decrease in
iodine values can be attributed to
the destruction of double bonds
by oxidation and polymerization
(Roiaini et al (2015)
From the data in table (3) it could
be observed that iodine values
were higher in palmolein blends
than those of the other samples.
Blend 1 recorded the lowest
value 114.92 while sample 7
recorded the highest value
128.59 g/ 100g. The iodine value
of palm olein was initially low
(58.01 g /100g), but after it was
added to the blends of canola and
olive oils at different ratios, the
values of iodine values for these
blends increased, (Roiaini et al
2015).The increment of iodine
values is due to the fact that after
the oils are blended together,
their degree of unsaturation
changed leading to changed
iodine values (Siddique et al
2010). When oil with high
content of linoleic acid is
blended with palmolein, the
linoleic acid tends to migrate into

the oil blends (Abdulkarim et al
2010).
The initial oxidative stability by
Rancimat
The oxidative stability
index of oils (induction period
time) was given in Table (4) The
Rancimat induction time at 120
°C varied from 1.64 h to 9.25 h
in the oils blends and samples.
Blend 1 was the higher stable
(9.25 h) followed by (7.52 and
6.13 h) for blend 2 and 3
respectively. While the oil
samples were the less stable
specially sample 5 which was
(1.64 h), this is due to the palm
olein. Palm olein oil was the
most stable (15.5 h) followed by
sunflower oil (5.5 h). The high
stability of palm olein oil (15.5
h) is most likely due to its fatty
acids
composition
which
contained nearly 40% of
saturated fatty acids, (Gharby et
al. 2014).
Fatty acid compositions
The
Fatty
acid
compositions of oil blends and
the collected samples are shown
in table (5). The main fatty acids
detected in all blends and
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samples were, lenoleic, oleic,
palmitic, lenolenic and stearic.
Sample 4 showed the highest
content of lenoleic acid (63.12
%), sample 2 showed the highest
content of oleic acid (26.51 %),
blend 1 showed the highest
content of palmitic acid (13.14%)
while sample 3 showed the
highest content of lenolenic acid
(6.67 %) and stearic acid
(4.77%).
On the other hand
saturated, monounsaturated, and
polyunsaturated fatty acids in the
three blends were ranged from
(15.41- 17.91), (24.88- 25.17)
and
(56.1158.73)
%
respectively. This composition
seems the closest to sample 1
(sunflower oil) which was
content to 15.77, 25.06 and 58.68
% of saturated, monounsaturated
and polyunsaturated fatty acids
respectively. In similar study
(Roiaini, et al. 2015) found that
the
proportion
of
polyunsaturated/monounsaturated fatty acid ratios were
significantly decreased after
adding palm olein to Canola and
olive oils and reported that
hence, increased the oxidative
stability of the blends

Sensory evaluation:
The data in table (6) show
sensory evaluation of potato
chips fried in the prepared blends
and the collected samples. It is
clear that the three blends
recorded the highest degree in all
parameters of the sensory
evaluation (color, taste, odor,
texture
and
acceptance)and
showed insignificant change
between them and sample 3. The
Sensory evaluation of Potato
chips fried in samples 1and 2
came in second place, while
samples 4 and 5 showed the less
degree insensory evaluation.
Gulla and Waghray, (2012)
reported that the flavour like
ability of fried food is dependent
upon consumer perception and is
affected by the type of oil used
and the length of time the oil has
been heated or used for frying.

CONCLUSIONS
In this study, the quality and
properties of the prepared
blendsand samples of oils were
evaluated
through
using
differentparameters. Blends with
Palm olein were found to be the
most stable against oxidation and
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food degradation for the palm
olein: sunflower oil: soy oil
blend (50:25:25) it was found to
has more resistance against
oxidation and free radical
formation (which its formation in
food leads to a dangers diseases),
followed
by
palm
olein:
sunflower oil: soy oil (60:20:20)
and palm olein: sunflower oil:
soy oil (70:15:15). This study
will help the oil producing
industry
tofind
the
most
economically nutritive viable oil
blends for cooking purposes, as
well as desirable physiochemical
properties.
Thus
blending is a good choice by
which we can manufacture more
safe high nutritive edible oils of
good characteristics and ensure
their quality, and these results
position the palm olein compared
to other oils for use in cooking
and frying food.
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Table (1)
Blend
No.
1
2
3
4
5
6
7
8

Sunflour oil

Soybean oil

Palm olein

25%
25%
50%
20%
20%
60%
15%
15%
70%
Tamouin oil (sunflower oil)
Tamouin oil (soybean oil)
Tamouin oil from Giza (sunflower oil + soybean oil)
Tamouin oil from Sharqia (sunflower oil + soybean oil)
Tamouin oil from Qaliubia (sunflower oil + soybean oil)

Table (2): Some physical properties of three prepared blends of oils
comparative with other five collected samples.
Prepared Smoke
blends
point
(oC)
1
238±1
2
238±1
3
236±1
Collected
samples
4
232±1
5
232±1
6
233±1
7
230±1
8
230±1

Moisture
(%)

Density Viscosity
( g/ml) (CTP)

0.20±0.01 0.924
0.20±0.01 0.920
0.21±0.01 0.910

50±0.5
55±0.5
60±0.5

Cloud
point
(oC)
8.2±0.1
8.6±0.1
9.3±0.1

0.23±0.01
0.23±0.01
0.2±0.01
0.22±0.01
0.22±0.01

40±0.5
45±0.5
45±0.5
50±0.5
45±0.5

6.5±0.1
6.2±0.1
7.3±0.1
7.7±0.1
6.9±0.1

0.926
0.928
0.930
0.927
0.929

Mean ± SDStandard deviation values are expressed as mean of samples analyzed in
triplicates

Bulletin of the National Nutrition Institute of the Arab Republic of Egypt. December 2016(48)147

Physiochemical and nutritional values of some blends of vegetable oils with palm
olein compared to some cooking oils of Tamouin Cards
Rasha Maher El-Sayed Bhnsawy

Table (3): Some chemical properties of three prepared blends of oils
comparative with other five collected samples
Prepared Acid value
blends
(mg KOH/g
oil)
1
0.14±0.01
2
0.14±0.01
3
0.12±0.01

Peroxide
value
(meq/kg)
4.68±0.5
5.25±0.5
5.93±0.5

Saponification
value
(mg KOH/g)
187.54±1
189.12±1
189.51±1

Iodine
value
(g/100g)
114.92±1
112.58±1
112.84±1

Collected
samples
4
0.19±0.01
8.52±0.5
192.14±1
124.14±1
5
0.19±0.01
8.89±0.5
192.52±1
122.57±1
6
0.22±0.01
9.13±0.5
195.24±1
126.28±1
7
0.18±0.01
7.86±0.5
189.85±1
128.59±1
8
0.17±0.01
6.83±0.5
190.27±1
122.95±1
Mean ± SD: Standard deviation values are expressed as mean of samples
analyzed in triplicate
Table (4): Rancimat at 120oC of three prepared blends of oils
comparative with other five collected samples
Prepared blends
1
2
3

Rancimat (h)
9.25
7.52
6.13

Collected samples
4
5
6
7
8

3.28
2.50
3.47
1.66
1.64
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Table (5): Fatty acid composition (expressed as percentage of total of
fatty acids) of three prepared blends of oils comparative with other
five collected samples
Acids

Prepared blends
1
2
3
C 16:0 13.15 11.01 10.77
C 16:1 0.12
0.13
0.11
C 18:0 4.35
3.97
4.25
C 18:1 25.05 24.89 24.77
C 18:2 49.51 52.06 52.44
C 18:3 6.59
6.63
6.29
C 20:0 0.26
0.49
0.27
C 22:0 0.16
0.49
0.30
SFA
17.91 15.94 15.41
MUFA 25.17 25.01 24.88
PUFA 56.11 58.68 58.73

Collected samples
4
5
6
10.72 6.09
10.87
0.11
0.14
0.07
4.19
3.74
4.78
24.96 26.51 21.51
52.36 61.91 55.01
6.32
0.22
6.67
0.47
0.39
0.39
0.43
0.87
0.39
15.77 11.09 16.40
25.06 26.64 21.58
58.68 62.13 61.67

7
6.65
0.11
3.57
24.93
63.13
0.55
0.25
0.29
10.74
25.04
63.67

8
6.55
0.22
3.62
25.65
62.38
0.35
0.18
0.29
10.60
25.86
62.72

SFA: Saturated fatty acids. MUFA: mono-unsaturated fatty acids, PUFA:
Polyunsaturated fatty acids
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Table (6) Sensory evaluation for potato chips fried in three prepared
blends of oils comparative with other five collected samples
Prepared
blends
1
2
3
Collected
samples
4
5
6
7
8
LSD

Sensory evaluation
Color
Taste
a
9.67 ±
9.33a±
0.52
0.82
a
9.67 ±
9.33a±
0.52
0.82
a
9.67 ±
9.33a±
0.52
0.52

8.67b±
0.51
8.17bc±
0.75
9.67a±
0.82
7.67c±
0.52
7.83c±
0.41
0.68

8.17b±
0.41
8.17b±
0.41
9.00a±
0.62
7.50bc±
0.54
7.17c±
0.41
0.69

Odor
9.33a±
0.52
9.17a±
0.75
9.83a±
0.41

Texture
10.0a±
0.00
9.83a±
0.41
9.67a±
0.52

8.33b±
0.52
8.33b±
0.51
9.17a±
0.41
7.33c±
0.82
7.50c±
0.55
0.67

8.83b±
0.41
8.67b±
0.52
9.67a±
0.52
7.83c±
0.41
7.50c±
0.55
0.52

Acceptance
9.67a±
0.52
9.33a±
0.82
9.67a±
0.52

8.33b±
0.52
8.17b±
0.41
9.33a±
0.52
7.33c±
0.52
7.33c±
0.52
0.64

Mean ± SD: Standard deviation values are expressed as mean of samples analyzed in
triplicates
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القيم الفيزيائية و الكيمائية و التغذوية لبعض خلطات من
الزيوت النباتية مع زيت اولين النخيل و مقارنتها ببعض زيوت
الطهي الموزعة على بطاقات التموين
د /.رشــا ماهــــر الســيد بهنســاوى
قسم األغذية الخاصة و التغذية – معهد بحوث تكنولوجيا األغذية – مركز البحوث الزراعية –
الجيزة – جمهورية مصر العربية
الملخص العربى

تعتبر خلط الزيت حل فى انتاج الزيوت النباتية التى لها خاصية الثبات فى التخزين
وتركيب احماض دهنية مناسبه .يعتبر زيت اولين النخيل من اجود زيوت الطعام النباتية ويمتلك
خاصية الثبات تجاه التزنخ و األكسدة .صممت هذه الدراسة للتعرف على أفضل المخاليط
فيزيائيا وكيميائيا وثباتا للقي والطهي من زيوت اولين النخيل و عباد الشمس و فول الصويا و
التى تم عمل خلطات بنسب  50:25:25او  60:20:20او  . 70:15:15يمتلك زيت اولين
النخيل خاصية الثبات تجاه التزنخ و األكسدة  .اعطت خلطة الزيت المكونة من 50:25:25
افضل الصفات الفيزيائيه والكيميائية  .اعطت هذه الخلطة قيمة متوسطة لنقطة التكاثف (8.2
0م) و التى تدل على انه يمكن تخزينه عند درجة حرارة اقل من (0 9م )  .اعطت هذه الخلطة
ايضا قيمة جيدة لدرجة التدخين (0 204م ) و قيمة عالية للرقم اليودى (114.29جم
يود100/جم زيت ) ورقم بيروكسيدى قليل  (4.68ملليمكافئ اوكسيجين  /كجم زيت ) و ايضا
قيمة قليلة للحموضة ( . )%0.16بالنسبة لتركيب األحماض الدهنية فقد اعطى اعلى قيمة
لحامض األوليك ك )% 25.05( 18:1و قيمة عالية من الثبات األوكسيدى( 9.25ساعة )
مقارنة باألنواع األخرى من الخلطات .وعند قلي شرائح البطاطس فى هذه الخلطات كانت
افضل الصفات الحسية للخلطات التى تحتوى على اولين النخيل  .و لهذا فان خلطة الزيت التى
تحتوى على ( 25:25عباد شمس  :صويا) مع  %50اولين النخيل هي األفضل في عملية
الطهي وهي األكثر أمانا غذائيا في التخزين لفترات أطول تبعا لدرجة تدخينه العالية وثباته
االوكسيدي.
الكلمات المفتاحية:خليط الدهون – زيت النخيل -زيت دوار الشمس -زيت الصويا – زيت بطاقات
التموين المصرية – ثبات االكسدة –االحماض الدهنية–القيمة الغذائية .
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