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Abstract: This study was conducted to study quality of Moringa oil and his suitability for frying,
Samples of Moringa seeds were collected from Aldamazin, subjected for the proximate analysis of
seeds and physicochemical analysis and frying quality of oil. The results obtained showed that
there were significant difference (P= 0.05) in density and refractive index for Moringa oil,
groundnut oil and their blend before frying. There was no significant difference in the viscosity
between Moringa oil and groundnut oil before frying, while a significant difference was showed in
the viscosity between Moringa oil and the blend before frying. The results showed significant
difference in density, viscosity and refractive index after frying between Moringa oil and
groundnut oil. There was a significant difference in viscosity and refractive index after frying
between Moringa oil and the blend, while there was no significant difference was noticed in the
density after frying between Moringa oil and the blend The results showed that there was
significant difference in peroxide value for Moringa oil compared with groundnut oil and their
blend before frying and after frying, while there was no significant difference in peroxide value for
Moringa oil, groundnut oil and their blend before frying compared to after frying . There was
significant difference in free fatty acids for Moringa oil compared with groundnut oil and their
blend before frying and after frying, while there was no significant difference of F. F. A for
Moringa oil, groundnut oil and their blend before frying compared to after frying. The results
obtained showed that there was significant difference in the taste, colour and acceptability for
potato chips fried in Moringa oil, groundnut oil and their blend, also no significant difference in
odour and texture for potato chips fried in Moringa oil compared with groundnut oil, while a
significant difference in odour and texture for potato chips fried in Moringa oil compared with the
blend.
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Introduction

Moringa is considered one of the world trees scientific and the popular literature. It is
most useful as almost every part of the commonly said that Moringa leaves contain
Moringa tree can be used for food, or has some more vitamin A than carrots, more calcium
other beneficial property. In the tropics it is than milk, more iron than spinach, more
used as forage for livestock, and Moringa in vitamin C than oranges, and more potassium
many countries, is used as micronutrient than bananas, and that the protein quality of

powder to treat indigenous diseases (NRC, Moringa leaves rivals that of milk and eggs
2006). In the Sudan, dry Moringa oleifera (Fuglie, 2000).. However, the leaves and stem
seeds are used as substitute of alum by rural of Moringa oleifera are known to have large
women to treat highly turbid Nile water (Jahn, amounts of their calcium bound in calcium
1986). oxalate crystals (Olson and Carlquist, 2001).

A large number of reports on the nutritional The seed oil contains all the fatty acids

qualities of Moringa now exist in both the contained in olive oil, except linoleic and was
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used as its acceptable substitute (Morton,
1991). The seeds contain between 33 and 41%

w/w of vegetable oil (Sengupta and Gupta,
1970). The oil is rich in oleic acid (>70%).
Oils that are high in mono-unsatu-rated/oleic
acid can be used as a healthier alternative to
the more saturated and hydro-genated oils used
in frying because of their stability.
Consumption of saturated and parti-ally
hydrogenated fats and oils has been shown to
increase the risk of coronary heart disease
(Mattson and Grundy, 1985; Mensink and
Katan, 1990).

Moringa oleifera is commercially known as
““ben oi1l” or ‘‘behen oil”, due to its content of
behanic acid, possesses significant resistance
to oxidative degradation (Lalas and Tsaknis,
2002). Moringa oil is a good source of behanic
acid (9%) in nature and is used as preservative
in food industries; the oil is liquid at ambient
temperature, translucent and pale yellow in
colour. The oil does not turn rancid during
storage and also burns without smoke (Fuglie,
1999).

The objectives of the study were to study the
physicochemical properties of Moringa oil, test
the frying stability and quality of Moringa oil
and to study the blend of Moringa oil with
groundnut oil for frying process.

Materials and Methods

The seeds were collected from Al Damazin;
groundnut oil brought from local market.
Sample of Moringa seeds were cleaned by
removing foreign particles .Then kept in
polyethylene bags for further analysis away
from light at room temperature.

Moisture content, refractive index (RI),oil
density , peroxide value (PV) ,free fatty acids
(FFA) , iodine value , saponification value, oil
content, protein content, crude fiber, and ash
content were determined according to the
AOAC method (2000).Viscosity of the oil
samples was determined using an Ostwald-U-
tube viscometer according to (Cocks and
Rede,1966). The extraction of the oil from
Moringa seeds was done in the manner
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described by Balla (2001). About one Kilo-
gram seeds were weighed after removal of
impurities, using mortar the size of the seeds
was reduced to increase the surface area for oil
extraction. The sample was transferred to cloth
bag, and then the oil was extracted from the
seeds using cold press.

The colour intensity of oils was determined
using a Lovibond Tintometer as units of red,
yellow and blue) in the manner described by
Balla (2001). Fatty acid composition of oil was
determined by gas chromatography apparatus
(Py E-UNICAM model GCD). (ACMLT, 1990).
Moringa oil was blended with groundnut oil in
a 1:1 ratio; the blend was well shaken and then
used for frying potatoes. Deep frying operation
were carried out in tefal fryer, 2 Kg of potato
were used for frying. Potatoes were cut to
slices and were divided to 3 parts, every part
fried in 1/2 pound of groundnut oil, Moringa
oil and their blend for 15 minutes, thermostat
control was used for measuring the frying
temperature at 160 °C, Sample was cooled and
stored until required for analysis.

Fried potatoes were assessed organoleptically
by the ranking test according to the procedure
described by Ihekoronye and Ngoddy (1985).
Trained17panelist from Food Research Cen-tre
staff were asked to evaluate taste, colour,
odour, texture and acceptability.

The ranking test depended on the range (a) as
very good, (b) as good and (c) as bad.

The analysis of results were performed the
means of SAS using Duncan's multiple range
test (DMRT) Steel et al (1997).

Results and Discussion

Table (1) shows the proximate analysis of
moringa seeds which includes: moisture, oil,
protein, crude fiber, carbohydrates and ash
contents. The moisture content of Moringa
seeds was 4.55 %. This percentage is slightly
lower than the values 5.70% and 5.5% reported
by Anwar and Rashid (2007) and Salah (2006)
respectively.

Moringa seeds had an oil content of 43.79%,
which was higher than (25.1%, 38.3% and
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41.4%), 40.39% and 39.1% .reported by Lalas
and Tsaknis (2002), Anwar and Rashid (2007),
and Salah (2006) respectively.

The protein content of Moringa seeds was
41.13%. This value was lower than that
reported by Salah (2006) , however higher than
that percentage reported by Anwar and Rashid
(2007).

The crude fiber content of Moringa seeds was

Table (1) proximate analysis of moringa seeds

4.40%, this value was lower than the value of
7.54% reported by Anwar and Rashid (2007),
and higher than the value of 1.2% reported by
Salah (2006) for crude fiber content of
Moringa seeds.

The ash content of Moringa seeds was 3.36%,
this value was slightly lower than 3.6%
reported by Salah (2006), and 6.60% reported
by Anwar and Rashid (2007).

Constituent Current study content% Anwar and Rashed Salah
(2007)
(2006)
Moisture content 4.55 5.70 5.50
Oil content 43.79 25.1,38.341.4 39.1
Protein content 41.13 47.2 29.36
Crude fiber 4.40 7.54 1.2
*Carbohydrates 2.77 - -
Ash content 3.36 6.6 3.6

*Calculated by difference : Each value is mean of three determination

The Physical properties of Moringa oil

Table (2) shows that the physical properties of
Moringa oil, which covers: refractive index,
viscosity and density and colour range is
shown in Table (3). The refractive index of
Moringa oil was 1.4850 compared to 1.4640
which was reported by Salah (2006), also this
value was higher than the of value 1.4549
reported by Tsaknis et al., (1999), Anwar and
Rashid (2007) reported that the refractive
index of Moringa oil was 1.4608, lower than
the value obtained in this study. The density of
Moringa oil was 0.8999 .This value was lower
than 0.9469 reported by Salah (2006). Also it
was lower than the value obtained by Lalas and
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Tsaknis (2002) who found density Moringa oil
was 0.909 at 24 °C mg/mL ,While it was
slightly higher than 0.8809 reported by Tsaknis
et al., (1999).

The viscosity of Moringa seeds oil was 35.6
cp. It was observed that the Moringa oil
viscosity value was lower than that reported by
Tsaknis et al., (1999) 57cp. Also it was lower
than 45.5 cp reported by Lalas and Tsaknis
(2002) and 45.82 cp reported by Salah (2006).
Tintometer readings for colour of Moringa oil
was 4.0, 0.1 and 0.0 for yellow, red and blue
colour, respectively. These values were lower
han the values reported by Anwar and Rashid
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(2007) for yellow colour who obtained 7.12
and it was the same value for red colour, while
it was higher than

value reported by Lalas and Tsaknis (2002)
which is 3.14 for yellow colour and lower than
value for red colour (0.2) for Moringa oil

Table 2. Physical properties of Moringa oil

extracted by hexane compared with colour of
Moringa oil extracted by cold press is 0.10 for
red colour and 2.4 for yellow unit. Also it was
lower than value of 6.3 for yellow colour and
1.5 for red colour reported by Salah (2006).

Parameter Mean value
Refractive index 1.4850
Density 0.8999
Viscosity (cp) 35.60

* Each value is mean of three determinations

. Table (3) Colour range of fried potato slices using Moringa oil.

Colour Mean value
Red 0.1
Yellow 4.0
Blue 0.0

*Each value is mean of three determinations

The Chemica properties of Moringa oil

The results of free fatty acids (FFA), saponif-
ication, iodine and peroxide values of Moringa
oil are shown on Table (4).

Moringa oil read FFA of 0.282 %, which was
lower than 1.128 reported by Salah (2006).
(2002) and Salah (2006) respectively, Always
higher saponification values indicate shorter
chain of fatty acids. The iodine value of
Moringa oil, as lodine /100g oil, was 51.9 this
While Anwar and Rashid (2007) reported the
lodine value of Moringa oil 69.45. Lalas and
Tsaknis (2002) The iodine value of Moringa
oil extracted by hexane and cold press was

The saponification value of Moringa oil in our
study (Table 4), was higher than 178.11
reported by Tsaknis et al., (1999) .While it was
lower than 186.67, 188.36 and182 reported by
Anwar and Rashid, (2007) , Lalas and Tsaknis,
value was lower than all values reported by
some investigation. Tsaknis et al., (1999)
reported the lodine value of Moringa oil 66.83.

65.58 and 65.73 respectively (Lalas and
Tsaknis, 2002). Also Salah (2006) found that
the lodine value of Moringa oil was 88. The
peroxide value of Moringa oil was found to be
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1.0(meq O2/ kg of oil). This value was higher
than 0.59 (meq O2 / kg oil) reported by
Anwar and Rashid (2007), while it was lower
than 1.83 (meq O2/ kg oil) of Moringa oil
extracted by hexane compared with peroxide
value of Moringa oil extracted by cold press
which was 0.11 (meq O2/ kg of oil) reported
by Lalas and Tsaknis (2002). Also it was
lower than 1.80 (meq O2/ kg of oil) for
peroxide value of Moringa oil extracted by
hexane reported by Tsaknis et al (1999). Salah
(2006) found that the peroxide value of
Moringa oil was 9 (meq O2/ kg of oil), this
value was higher than the value in this study.

Fatty acids profile of Moringa oil Table (5)
shows the fatty acid profile of Moringa oil.
The percentage of unsaturated fatty acids was
80.78% which was higher than 76% reported
by Sonntag (1982). The percentage of
palmitic acid was 8.18% which was higher
than 6.40% reported by Tsaknis et al (1999).
This means the Moringa oil is stable to food
cooking and deep frying process because it
contains high percentage of monounsaturated
fatty acid (oleic acid). Gunstone and Hilditch
(1945) reported that the relative rates of auto-
oxidation of methyl oleate, linoleate and
linoenate were in the order of 1:12:25. Clegg
(1973) also reported that the relative rate of
oxidation for oleic, linoleic and linoleic acids
are 1, 15 and 30 respectively.

Effect of frying process on physical properties
of oils.

The effect of frying process on physical prop-
erties for Moringa oil, groundnut oil and their
blend was shown in table (6). there was a
significant difference (P<0.05) between the
density of Moringa oil 0.8999; groundnut oil
0.9082 and their blend 0.9058 before frying,
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also a significant difference (P<0.05) between
the density after frying of Moringa oil 0.9223
compared with groundnut oil 0.9249, while
there was no significant difference (P>0.05)
observed between the density of Moringa oil
0.9223 and the blend 0.9228 after frying.
Also a significant difference (P<0.05) was
found between the density of Moringa oil;
groundnut oil and their blend before frying
compared with after frying. There was no
significant difference (P>0.05) observed
between the viscosity of Moringa oil 35.6 cp
and groundnut oil 36.2 cp before frying, while
there was a significant difference (P<0.05)
between the viscosity of Moringa oil 35.6 cp
and the blend 33.4 cp before frying, also there
was a significant difference of viscosity after
frying (P<0.05) observed between Moringa
oil 39.7 cp compared with groundnut oil 42.2
cp and their blend 35.9 cp.A significant
difference in viscosity (P<0.05) was observed
between Moringa oil; groundnut oil and their
blend before frying compared with after

frying. Table (6) shows a significant
difference (P<0.05) between the Refractive
Index of Moringa oil 1.485 compared with
groundnut oil 1.471 and their blend 1.472
before frying, also a significant difference
(P<0.05) was observed between the
Refractive Index of Moringa oil 1.485
compared with groundnut oil 1.470 and their
blend 1.470 after frying. A significant
difference (P<0.05) was found between the
Refractive Index of groundnut oil and the
blend before frying compared with after
frying, while no significant difference
(P>0.05) was observed between the Refract-
ive Index of Moringa oil before frying comp-
ared with after frying.
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Table (4) Chemical properties of Moringa Oil

Parameter Mean value
Peroxide value 1.00

Free fatty acid 0.282
Saponification value 180.90
lodine value 51.90

*Each value is mean of three determinations

Table (5) Fatty acids composition of Moringa oil

Fatty acid %
Oleic acid 57.00

Eicosapentaenoic acid 13.28

(Omega 3 acid)

Arachedonic acid 10.50

Stearic acid 8.93

Palmatic acid 8.18

Other acids 2.11

Table (6): Effect of frying on the physical properties of Moringa oil, groundnut oil and their blend

Mean of Physical properties

Type of oil
Density Viscosity Refractive index

Frying
Before After Before After Before After

Groundnut oil  0.9082 © £0.00 0.9249%+0.00 36.2°£0.49 42.2%+0.22 1.471° £0.00 1.470% £0.00

Moringa oil  0.8999 © +0.00 0.9223° £0.00 35.6 © £0.54 39.7° +0.31 1.485°% £0.00 1.485% +0.00

The blend 0.9058 ¢ +0.00 0.9228° +0.00 33.49+0.51 35.9¢+0.20 1.472°+0.00  1.470%+0.00

Mean values having different superscript letter(s) in columns and rows differ significantly (P<0.05)
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The Effect of frying process on chemical
properties of oils

Table (7) shows The effect of frying process
on chemical properties (FFA and PV) of
Moringa oil, groundnut oil and their blend.
there was significant difference (P= 0.05) in
free fatty acids for Moringa oil 0.282
compared with groundnut oil 0.564 and their
blend 0.564 before frying and after frying,
while there was no significant difference
(P>0.05) of F.F.A for Moringa oil, groundnut

oil and their blend before frying compared to
after frying.

There was significant difference (P=
0.05) in the peroxide value for Moringa oil
1.00 compared with groundnut oil 7.00 and
their blend 6.00 before frying and also after
frying, while there was no significant
difference (P>0.05) of the peroxide value for
Moringa oil, groundnut oil and their blend
before frying compared to after frying .

Table (7): Effect of frying process on chemical properties of Moringa oil, groundnut oil and their

blend

Mean of Chemical properties

Peroxide value

Free fatty acids

Frying
Type of oil Before After Before After
Groundnut oil 7.00 * +0.00 7.00%+0.00 0.564 2 +0.00 0.5642 +0.00
Moringa oil 1.00 © +0.00 1.00°+0.00 0.282°+0.00 0.282°+0.00
The blend 6.00° +0.00 6.00°+0.00 0.564 2 +0.00 0.564 2 +0.00

Mean values having different superscript letter(s) in columns and rows differ significantly (P<0.05)

Sensory evaluation

Table (8) showed that the taste, the colour
and acceptability 33, 33, 31, respectively of
potato chips fried in Moringa oil showed a
significant difference (P<0.05) compared to
potato chips fried in groundnut oil 27, 21,
20, respectively and their blend 42, 47, 43,
respectively, but the odour and the texture
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29, 32, respectively of potato chips fried in
Moringa oil showed no a significant differ-
ence (P>0.05) compared to that potato chips
fried in groundnut oil 28, 28, respectively.
Table (8) also shows that, the odour and
texture 29, 32, respectively of potato chips
fried in Moringa oil showed a significant
difference (P<0.05) compared to potato
chips fried in their blend 44, 43, respec-
tively.
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Table (8): Sensory evaluation of potato fried by Moringa oil, groundnut oil and their blend.

Sample Taste Colour Odour Texture Acceptability
Groundnut oil 27° 21° 28° 28° 20°
Moringa oil 33 33 29° 32° 31°
The blend 42° 47° 44° 43° 43°
a<27 , b27-41, c>41

Conclusions and Recommendations

This study indicated that the chemical compo-
sition of Moringa oil contained high oil content
(43.79%), and this means the seed of Moringa
tree is a good source of edible oil. The oil
extracted from Mori-nga seeds has good
physicochemical properties in such a way that
no additional processing operations methods
will be needed for the oil. The oil has good
quantity of oleic acid and omega3; therefore it
can be used for frying and other food purposes.
Moringa oil is recomm-ended for frying purp-
oses because it contains high amount of oleic
acid (57%) and omega 3 (13.28%).
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