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Abstract:

Iragi wheat germ oil was extracted by Soxhlet extractor. The percentage of moisture, protein, fat, ash
and carbohydrates was estimated in the Iragi wheat germ. Extract the oil from the germ using a soxhlet
extractor. The phenolic content in it was estimated. The antioxidant efficacy of the oil was assessed by
estimation of its DPPH (1,1-diphenyl-2-picrylhydrazyl) radical reabsorption, and an estimate of its
reduction capacity and its ability to bind to the ferrous ion. Estimate the oil content of vitamin E
with High Performance Liquid Chromatography (HPLC) technology. The percentage of moisture,
protein, fat, ash and carbohydrates in the wheat germ was 10.13, 26.82, 9.98, 5.12 and 47.95%,
respectively. The total content of phenolic compounds and vitamin E in wheat germ oil was 50 g. ml and
310 mg. 100g, respectively, increases the ability of the oil to scavenging of radical DPPH, its reductive
capacity and its ability to bind ferrous ion to increase the concentrations used.
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Introduction :

Wheat germ is a by-product obtained through
the wheat flour production process [16]. The
high nutritional value of wheat germ makes an
important component in many nutritional
foods[11]. It contains essential amino acids,
minerals and fatty acids, about 34.92% protein

and 10.74% ash. The most abundant minerals
were potassium and phosphorous. Wheat germ
is a good source of essential amino acids and
essential fatty acids, unsaturated fatty acids
represent about 80% of the total fatty acids[3].
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Germ is about 2.5% of the weight of a grain of

wheat, and is located at the bottom of the grain
of wheat.
It consists of two main parts: the scutellum
(First part), it is the layer that connects the
embryo with the endosperm and consists of
active cells rich in vitamins, especially thiamine,
it also contains enzymes and mineral salts. The
other part is the embryonic axis. The proportion
of oil in the germ was high, reaching 16% in the
embryonic axis and 32% in the scutellum. wheat
germ contains many bioactive compounds, it
was very important for the health of the body,
used directly and some of it is added with other
foods [8].
Wheat germ oil was a good source of fat-soluble
vitamins, wheat germ oil contains a higher
percentage of tocopherols compared to other
vegetable oils, the proportion of tocopherol in
wheat germ oil is 2500 mg. kg. It was the
highest in vegetable oils [18]. Antioxidants were
the first line of defense against free radical
damage, and important to maintain optimum
health. Also, regular consumption of vegetables
and fruits contain antioxidants, reduce the risk
of developing chronic diseases [7]. Antioxidants
were a class of chemical compounds, which
were ubiquitous in nature and have various
working mechanisms, but the most important
mechanism was their interaction with free
radicals and the formation of stable and
ineffective products [17]. Wheat germ oil has
the ability to protect against oxidative stress,
protect the liver from damage by generating free
radicals, on weakening the endoplasmic
reticulum. Altering the permeability of the
mitochondrial membrane, leading to lipid
accumulation, reduced protein synthesis and
overproduction of oxidative stress.[21]. To eat
wheat germ oil with some foods, protects the
liver from acute damage, because of its ability
to all reduce fat oxidation, preventing the
oxidative stress that causes DNA damage [19].

In recent years many doubts have been raised
about synthetic antioxidants such as BHT and
BHA, because they may be carcinogens despite

their high effectiveness as antioxidants, and
since the embryo is one of the byproducts of
flour manufacturing, because contains a good
percentage of oil, therefore, the aim of the study
is to estimate the chemical content of local
wheat germ, extract oil from it, evaluate its
effectiveness as an antioxidant, to estimate its
content of phenolic compounds, and its content
of vitamin E, due to its strong association with
the antioxidant efficacy of this oil.

Material and Methods:

The source of wheat germ:

Wheat germ was obtained from the General
Company for Mills, Dora Mill in Baghdad. The
sample was cleaned of impurities, and it was
placed in polyethylene bags and kept in the
refrigerator at (4 ° C) until the study was
conducted.

Chemical content of wheat germ:
1.Moisture determination:
Followed the method given in American
Association of Cereal Chemists [1] , by taking 2
grams of germ powder, put it in a glass dish
inside an electric oven at a temperature of 130 °
C for an hour and after weighing the model was
returned to the oven for another hour to obtain a
constant weight according to the following
equation:
Moisture (%) = (weight of plate with sample -
weight of empty plate) / sample weight x 100

2. Protein percentage determination:

Follow the Micro Keldhal method to determine
the protein content of wheat germ, according to
the American Association of Cereal Chemists
[1] , by weighing 3 grams of wheat germ
powder, and was digested using 15 ml of
concentrated sulfuric acid to which Catalyst was
added to aid in the digestive process, after the
digestion process was completed, the distillation
was done using the Keldhal device, the
correction process was carried out with HCI
acid (0.02 N), the percentage of total nitrogen
was calculated according to the following
equation:
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Nitrogen (%) = (HCL acid volume x N x 14) /
sample weight x 100

The total protein percentage was calculated by
(protein% = N% x 5.7).

3. Fat percentage determination:

Use the continuous extraction method using a

Soxhlet extractor [1] . Take 20 grams of wheat

germ powder, put in the device with the use of

300 ml of solvent hexane at a temperature of 40-

60 ° C for 9 hours, transferred to the rotary

evaporator, fat percentage was calculated

through the following equation

Fat percentage (%) = (fat weight / sample

weight) x 100

4. Ash percentage determination:

Ash percentage was estimated according to [1]
method, 5 grams of wheat germ were taken, put
in a ceramic jar, it was placed in an incineration
oven at a temperature of 550 ° C, until the form
turns gray to whitish, the ash ratio was
calculated liking the following equation:

Ash (%) = (weight of the ceramic jar with the
sample - the weight of the empty ceramic jar) /
the weight of the sample x 100

5. Estimating the
carbohydrates:

The percentage of carbohydrates was estimated
in the wheat germ, by the difference between
the components mentioned above, as explained
by [15].

percentage  of

Second: Oil extraction:

Extract the oil according to the method
mentioned in [1], Soxhlet continuous extraction
machine, using hexane solvent at a temperature
40-60 C for 9 hours, then take the oil containing
a small amount of hexane solvent into a rotary
evaporator to get rid of the remaining solvent
with the oil and get the pure oil.

Third: Determination of total phenolic
compounds in wheat germ oil:

Total phenolic compounds in wheat germ oil
were determined according to the Folin-
Ciocalteu method and described by [20] .
Whereas, dissolve 1 g of oil in 46 hexane
solvent. add 1 ml of Folin-Ciocalteu reagent and
mix well. After 3 minutes, 3 ml of Na,Cos (2%)
was added, leave the mixture for two hours with
intermittent shaking, then absorbance was
measured at a wavelength of 760 nm. The
amount of phenols in the oil was calculated
based on the graphical relationship between the
acid concentration and the absorption at the
wavelength of 760 nm, by using a standard
solution of gallic acid at a concentration ranging
0-100 mg. ml. Prepare the standard solution by
taking 0.1 g of gallic acid and dissolve in 100
ml of distilled water to make a backup solution
of 1000 mg. ml, the required concentrations
were prepared as shown in Figure (1).
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Figure 1: Standard curve for galic acid.
Fourth: Evaluation of the antioxidant was added. Incubate the mixture at a

efficacy of wheat germ oil
1. DPPH scavenging method:
Antioxidant activity was measured by DPPH,
which was prepared by dissolving 0.005 in 100
ml of methanol and according to the method
mentioned by [22], with some changes, 1 ml of
wheat germ oil was taken from each
concentration 2, 4, 6, 8 and 10 mg. ml, 2 ml of
prepared DPPH solution were added to it and
shaken well. Samples were incubated at room
temperature for 30 minutes. The control sample
was prepared by adding water instead of wheat
germ oil, samples were measured at a
wavelength of 517 nm and the efficacy was
calculated from the following equation:
Antioxidant activity% = (A sample — A control /
A control ) 100

2. Reducing power:

Were in method [14] followed, which included
mixing 2.5 ml of wheat germ oil prepared with
concentrations 2, 4, 6, 8 and, 10 mg. ml, 10 mg.
ml BHT prepared with 98% ethanol with 2.5 ml
0.2 M phosphate buffer solution, with a pH of
6.6 and 2.5 ml of Potassium Ferricyanide (1%)

temperature of 50 ° C for 20 minutes, then 2.5
ml of 1% trichloroacetic acid was added, the
mixture was centrifuged at 3000 rpm for 10
minutes, then the organic layer of the solution
was separated and 5 ml of distilled water and 1
ml of 1.0% ferric chloride were added to it.
Absorbance was measured at a wavelength of
700 nm. The control sample was prepared by
adding all the previous materials except for the
addition of 2.5 ml of ethanol instead of wheat
germ oil, apply the following equation to
calculate the amount of reductive force of the oil

Efficiency (%) = 100— (absorbance reading of
the sample / absorption reading of the control
sample) x 100

3. The ability to bind ferrous ion:

The ferrous ion binding of wheat germ oil was
estimated according to the method reported by
[6]. Where 0.4 g of wheat germ oil was mixed
with different concentrations 2, 4, 6, 8 and 10
mg. ml, with 0.4 ml of 2 mmol ferrous chloride
and 0.4 ml of vahydroxyquinoline at a
concentration of 5 mmol (prepared with ethanol
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at a concentration of 98%). Incubate the mixture
for 10 minutes at room temperature in a dark
place, absorbance was measured at a
wavelength of 562 nm. The ability of the ferrous
ion to bind to the ethylene-dimine tetra-acetic
acid disodium was also estimated in the same
way for the purpose of comparison. The control
sample was prepared in the same way with the
exception of adding wheat germ oil The
susceptibility was calculated by the following
equation:

Efficiency (%)= 1 - (absorbance reading of the
sample / absorption reading of a control sample)
x 100

Fifthly: Vitamin E determination of wheat
germ oil by HPLC tecchnique:

Were in method followed, where 0.5 g. ml of
vitamin E was dissolved with 12.5 of hexane to
obtain a concentration of 40 mg / ml of vitamin
E, 5 concentrations of vitamin E have been
prepared, which were 9, 12, 16, 20 and 24 mg.
ml. It was injected into an HPLC device. The
absorbance was measured at a wavelength of
290 nm, as shown in Figure (2).
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Figure (2) Standard curve for vitamin E determination.

The sample was prepared by taking 0.1 g of oil
and dissolved in 10 ml of hexane and injected
with the device, and it was measured at a
wavelength of 290 nm.

Statistical analysis

Statistical analysis of the results was carried out
using a complete randomized design (CRD)
with one factor, the significant differences
between the averages were compared with the
LSD test at the level of 0.05, (SPSS version
13.0, 2012) were used.

Results and discussion :

1. The chemical content of wheat germ:

Table (1) shows the chemical content of the
germ extracted from local wheat, the percentage
of humidity reached 10.3, which was less than
what was found by [3], the percentage of

moisture found in wheat germ, was 12.46% and
higher than that found by [9]. The humidity of
wheat germ is 9.84%, as evidenced by the same
percentage of wheat germ protein (26.82%),
which was less than what was found by [3],
where the protein content of wheat germ was
30.52%, as well as less than what [3] found,
found that the proportion of protein in the wheat
germ was 27.93%. The percentage of fat in
wheat germ was 9.98%, this percentage was
close to [3] found, where the percentage of fat in
wheat was found 9.40%, was less than that
found by [9]. The percentage of fat in the wheat
germ was 10.18%, the ash percentage in wheat
germ was 5.12%, which was higher than that
found by [3]. As the percentage of ash was
found in wheat germ was 4.52%, a higher than
that by [9] found, where it was found that the
ash in wheat germ was 4.06%. The wheat germ
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also showed a high carbohydrate content, with a
rate of 47.95% higher than that found by[3].
where the percentage of carbohydrates found in
wheat germ is 43.5%, which was close to what
[9] found. The proportion of carbohydrates was
47.49%. The reason for the differences in
chemical content is the model of wheat under
study, to storage conditions for grains or

embryos. Likewise, the state of the pills from
which the fetus was taken, as well as the
weather conditions, that affects the grains, the
embryo, the method f extracting the embryo,
and the wheat variety, the purity of the embryo
is also affected by the fat extraction method and
the type of solvent used for the extraction[10].

Table (1) the chemical content of wheat germ.

Content Percentage (%)
Moisture 10.13
Protein 26.82
Fat 9.98
Ash 5.12
Carbohydrates 47.95

The numbers in the table represent the average of three replicates.

2. Total content of phenolic compounds:

The total phenols content in wheat germ oil was
50 pg. ml, it was less than the [2] found, where
he found the percentage of total phenolic
compounds in the wheat germ, completely 230
pg. ml. The reason for this difference is due to
the estimation of the total phenolic compounds
in the oil alone, after its extraction from the
germ.

3. Vitamin E content in wheat germ oil:

The vitamin E concentration in wheat germ oil
was 310 mg. 100 g, as its percentage was high
compared to other vegetable oils, it was higher
than what [9] found, was 240 mg. 100 g higher
than [18] found, amounted to 250 mg. 100 g,
was less than [13] found, reached 416 mg. 100 g
in the germ oil that was extracted using CO..
The reason for this difference in the amount of
vitamin, refers to the type of grain from which
the germ was extracted, as well as the method of
extracting the embryo and the method of
extracting the oil from the germ. Likewise, the
prolonged storage period and the high
temperature lead to a decrease in the
concentration of vitamin E [5].

4. Antioxidant activity:
Figure (3) shows the antioxidant activity of
wheat germ oil at concentrations 2, 4, 6, 8 and

10 mg. ml, compared to the industrial
antioxidant DPPH at a concentration of 4 mg.
ml. The figure shows that this effectiveness
increases by increasing the concentrations used.
The results of the statistical analysis revealed
that there were significant differences in the
activity values between the concentrations at a
0.05 level of significance. The reason for this
effectiveness was that wheat germ oil contains
many phenolic compounds, and it contains
tocopherol (vitamin E). It was also found that
the antioxidant efficacy of BHT was superior to
all concentrations under study and at the same
level of significance, this superiority was due to
the fact that this antigen was a pure compound.
While all prepared concentrations were due to
crude wheat germ oil, which contains other
compounds that reduce this effectiveness. The
results were in agreement with [12]. was found
that the effectiveness of wheat germ oil
increased with the increase of the concentration
used, during these results, it became possible to
use wheat germ oil as a natural antioxidant in
food products, to maintain the health of the
body from oxidative stress instead of harmful
industrial antioxidants, in addition to its high
cost, the reason for this high efficiency is due to
the oil’s content of phenolic compounds, as well
as its high content of tocopherols.
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Figure (3) The antioxidant activity of wheat germ oil.

5. Capacity of the reductive power:

Figure (4) shows the reducing ability of wheat
germ oil compared to the natural antioxidant
(tocopherol). The higher the concentration of
the oil, the greater the antioxidant activity, the
highest efficacy was reached at concentration of
10 mg. ml (119%). While the reductionist force
of the comparison model, with the same
concentration, reached 175%. The results of the

statistical analysis revealed that there were
significant differences between the
concentrations used, as well as between these
concentrations and the natural antioxidant at the
level of 0.05. The reason for the increased
reducing power of fetal oil is due to the fact that
it contains phenolic compounds, Alpha-
Tocopherol and Beta-tocopherol
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Figure (4) Capacity of reductive power of wheat germ oil at different concentrations and
compared to tocopherol.

6. Ferrous ion binding:

Figure (5) shows the ability of wheat germ oil to
bind to the ferrous 1ion at different
concentrations, compared to ethylene diamine

tetra acetic acid (EDTA). The figure shows that
there was an increase in the binding ability to
increase the concentrations used. The maximum
efficacy was 89% at 10 mg. ml, the results of
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the statistical analysis show that there were
significant  differences between  these
concentrations at a 0.05 level of significance.
The comparison model also significantly
outperformed all the concentrations. Its efficacy
was 91% at a concentration of 10 mg. ml. The

a8 L_S_D.:._.D:_tz?f

effectiveness of binding the ferrous ion to the
action of wheat germ oil because it contains
many phenolic compounds, which has many
hydroxyl (OH) groups, has the ability to catch
these ions and thus delay the process of fat
oxidation.

Activity (%) |5,
T 20
7a
Fi =
Fda

2 4

il

EDTA
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Figure (5) The ability to bind ferrous ion to wheat germ oil at different concentrations in
comparison with EDTA.

Conclusions:

Iragi wheat germ contains a good oil content
with a high content of vitamin E and phenolic
compounds. The possibility of using Iragi wheat
erm oil as a natural antioxidant, an alternative to
the antioxidants industry in food systems.
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