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ABSTRACT

Aims: The aims of this study were to investigate the proximate composition of flaxseed;
physiochemical properties and antioxidant activity of flaxseed.

Study Design: Using standard analytical methods to determine the proximate composition of
flaxseed, extraction of flaxseed in different trials under the same conditions using two different
solvents and investigating their physicochemical properties and antioxidant activity.

Place and Duration of Study: This study was conducted in the laboratory of department of
applied and industrial chemistry, International University of Africa, University of Medical Sciences
and Technology and National Centre for Research, Khartoum — Sudan, during June 2019.
Methodology: The prepared sample of flaxseeds was tested for proximate composition and then
extracted with petroleum ether and n-hexane. The extracted oil was then subjected to
physicochemical analysis, GC-MS analysis and antioxidant activity test.

Results: The oil yield of flaxseed was high 21.95% and 28.29% with n-hexane and petroleum
ether respectively. The results obtained for proximate composition were: moisture (8.50 + 0.49%),
ash (1.96 + 0.00%), fiber (20.23 + 3.47%), protein (21.00 + 0.74%),fat (43.17 * 0.99%) and
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carbohydrate (5.14 + 2.73%).The physicochemical properties of n-hexane and petroleum ether
extracted flaxseed oils were: density (0.92 + 0.00 g/cm3), refractive index (1.47 £ 0.00 and 1.48 £
0.01 at 28°C), acid value (0.76 £ 0.10 and 0.75 £ 0.20 mg KOH/g), peroxide value (4.67 + 1.00
and 2.69 £ 0.55 meq O,/kg), saponification value (185.61 + 0.56 and 187.83 £ 2.08 mg KOH/g oil),
unsaponifiable matter (5.57 + 0.64 and 2.83 + 0.23 mg KOH/g oil) and iodine value (97.24 + 0.86
and 97.44 + 2.93 g/100 g) respectively. Statistical analysis showed no significant difference
between the means of the two data sets of physicochemical properties of flaxseed oils extracted
with the two solvents used at 95% confidence level. The GC-MS spectrum of flaxseed oil extracted
with n-Hexane revealed presence of 27 fatty acids, the predominant were linoleic acid (46.53%),
palmitic acid (18.04%), stearic acid (12.23%), linolenic acid (11.63%) and oleic acid (4.24%). While
for petroleum ether extract a total of 28 fatty acids were identified the major were: linolenic acid
(42.39%), linoleic acid (26.17%), palmitic acid (12.89%), stearic acid (10.73%) and methyl erucic
(1.24%.). The oils also, showed good antioxidant activity in relation to control; 28 + 0.09 (DPPH)
for n-Hexane extract and 26 + 0.05 (DPPH) for petroleum ether extract.

Conclusion: Based on the results obtained flaxseed and flaxseed oil had good potential for

human consumption and can be used for other application.

Keywords: Flaxseed; antioxidant; linolenic acid; palmitic acid; oleic acid.

1. INTRODUCTION

Flax (Linum usitatissimum) is an annual plant of
the Linaceae family. This plant grows to a height
up to 60 cm, with slender and very fibrous stems,
lanceolate leaves having three veins, up to 4 cm
long and 4 mm wide, and its bright blue flowers
are up to 3 cm in diameter. The fruit contains a
seed known as flaxseed or linseed. Humans
have consumed flaxseed since the beginnings of
the earliest civilizations. It was used for medical
purposes in ancient Egypt and Greece, mainly to
relieve abdominal pains and also as energy
source [1].The main component of flax seed is ail
(36 - 40%); Flax seed oil's major constituent is
LNA (57%) [1]. Flax seed is an important source
of fiber and protein, 30% and 20%, respectively
and is rich in phenolic compounds, known as
lignans, responsible for its antioxidant activities
[2]. Furthermore, flax seed has been associated
with improving the nutritional value by increasing
the concentration of omega-3 fatty acids in
different animals and foods, fish, ruminant and
dairy goat [2]. Flaxseed has been the focus of
increased interest in the field of diet and
disease research due to the potential health
benefits associated with some of its biologically
active components: oil containing approximately
59% of a-linolenic acid (18:3; w3) [3]. The search
for novel high-quality but cheap sources of
protein and energy has been attaining popularity
in developing counties for meeting the
challenges of starvation. The attention has been
focused on cheap, grains containing relatively
high amounts of proteins that can help to
enhance the quality of the foods of a large. The
flaxseed is one of the grains gaining popularity in

this respect [4]. Flaxseed produces a fixed oil
known as linseed oil or flaxseed oil [5]. The il
contains unsaturated fatty acids like oleic acid
(12 — 30%), linoleic acid (8 — 29%) and linolenic
acid (35 — 67%) [5]. The other reason for the
rapid increase in the number of omega-3
enhanced foods is the FDA approval of
acyanogenic glycosides in flaxseed exists [8];
Qualified health claim on conventional foods
containing docosahexaenoic acid (DHA) and
eicosapentaenoic acid (EPA) [8]. In addition to
the health benefits, flaxseed can be used to
improve the nutritive value of bakery products
and sensory qualities [6]. Although flaxseed has
many health-promoting components, the concern
over anti-nutrients such as cadmium and
flaxseed oil is one of the few non-edible oils that
can be processed into edible-grade products
either by genetic improvement or through
processing into hydrogenated fats [7]. Recently,
flaxseed oil has gained popularity as a nutritional
supplement due to greater consumer awareness
of the high a-linolenic acid. The increasing
demand for flaxseed oil did not only increase the
activity level of flaxseed oil extraction but also
increased the amounts of the by-products
generated (e.g. flaxseed cake/meal) from the
extraction process. Commercially flaxseed oil is
extracted by pressing the whole flaxseed with or
without heating [8].The beneficial effects are
mostly due to flax lipids. Flax oil is the richest
plant source of linoleum (omega-6) and linolenic
(omega-3) polyunsaturated fatty acids (PUFA),
which are essential for humans since they cannot
be synthesized in the organism and must be
ingested in food [9]. Flaxseeds were also used
as medicines in ancient times as cough remedy



and to relieve the abdominal pain [10]. Oil has
been reported to exhibit anti-inflammatory,
analgesic, antipyretic and anti-arthritic activity [9].
The seed oil of flax (L. usitatissimum) is notable
for its high level of linolenic acid, generally
around 45% to 65%, which gives it a high drying
quality, making it useful for industrial purposes.
The main objectives of this study were to
investigate the proximate composition of
flaxseed, physicochemical properties, chemical
composition and antioxidant activity of flaxseed
oil.

2. MATERIALS AND METHODS
2.1 Samples Collection and Preparation

Flaxseed (Linum usitatissimum L.) samples were
provided by the National Centre for Research,
Khartoum - Sudan. They were cleaned from dirt;
shade dried, crushed, milled to proper size and
then kept in polyethylene bags for further work at
room temperature.

2.2 Proximate Compositions

The moisture, ash, crude fibre, fat, protein and
total carbohydrate (determined by difference)
contents of the flax seeds were determined
according to official methods described by AOAC
[111.

2.3 Flaxseed Oil Extraction

The oil was extracted from flaxseed using
Soxhlet with n-hexane and petroleum ether (40 —
60°C); 200 g of prepared seed samples were
packed in extraction thimble and inserted into the
Soxhlet extractor, the solvents (500 mL) were
separately refluxed for 8 h. At the end of the
period, each of the solvents was recovered by
rotary evaporator and residual oil was oven dried
at 60°C for 30 min. The obtained oils were
allowed to cold to room temperature before
analysis [11]. The yield percentage was
calculated using equation (1).

mass of oil

X 100%
(1)

2.4 Determinations of Physicochemical
Properties of Flaxseed Oil

Yield percentage of oil = mass of sample

The density, refractive index, kinematic viscosity
and colour were determined using the
procedures described by Erwa et al. [12].
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2.4.1 Acid value

Acid value was determined according to the
method of ISO 660:1996. About 10 g oil sample
was accurately weighed in a 250 mL conical
flask; 50 mL of a mixture solvent (ethanol +
diethyl ether) was added to the flask and then
about three drops of phenolphthalein indicator
solution were added. The mixture was boiled for
about five minutes and titrated against standard
alkali solution with vigorous shaking during the
titration [13].

The acid value, AV, was determined using
equation (2)

Acid value (mg KOH g™1) = (V_b)x+56'l 2)
Where: 56.1 = molecular weight of potassium
hydroxide (g/mol); V = Volume in mL of standard
potassium hydroxide used for sample titration; b
= Volume in mL of standard potassium hydroxide
used for blank titration; N = Normality of the
potassium hydroxide solution; and W = Weight in
g of the sample.

2.4.2 Free fatty acid

According to the definition of FFA%, it is the
mass percentage of oleic acid (mg) in oil (g). The
free fatty acid (FFA %) was calculated from
titration results using equation (3).

FFAY% = (V-b) xwiv><28.2 (3)

Where: V is the volume (mL) of the titre, b is
blank titre volume (mL), N is the normality of
potassium hydroxide solution, 28.2 is the
molecular weight of oleic acid (282) divided by 10
and W is the weight of the oil used.

2.4.3 Saponification value

About 2.0 g of sample were transferred into a
200 mL conical flask; 20 mL of 0.5 mol/L
alcoholic potassium hydroxide was added. The
flask was gently heated and occasionally shaken
for 30 minutes and cooled. The unreacted KOH
was then back-titrated with 0.5 mol/L HCI. A
blank titration was performed [14].

The saponification value (SV) in mg/g was
calculated using equation (4)

Saponification value = (B_V)X+56'l (4)



Where: B = blank titre volume (mL); V = Sample
titre volume (mL); M = molarity of the HCI; 56.1 =
the molecular weight of KOH; W = weight of
sample (g).

2.4.4 Unsaponifiable matter

Accurately 5 g of well oil sample were weighed
into a 250 mL conical flask; 50 mL of alcoholic
potassium hydroxide solution were added. The
content was boiled under reflux air condenser for
one hour or until the saponification is complete
(complete saponification gives a homogeneous
and transparent medium). The condenser was
washed with about 10 mL of ethyl alcohol. The
saponified mixture was transferred while still
warm to a separating funnel. The saponification
flask washed first with some ethyl alcohol and
then with cold water, using a total of 50 mL of
water to rinse the flask. Cool to 25°C. A 50 mL of
petroleum ether was added to the flask, shaken
vigorously, and allowed the layers to separate.
The lower soap layer was transferred into
another separating funnel and the extraction was
repeated three times using 50 mL portions of
petroleum ether. The combined ether extract was
washed three times with 25 mL portions of
aqueous ethyl alcohol followed by washing with
25 mL portions of distilled water to ensure ether
extract is free of alkali (washing are no longer
alkaline to phenolphthalein). The solution was
transferred to 250 mL beaker; the separator was
rinsed with ether, the rinsing was added to main
solution, evaporated to about 5mL and
transferred quantitatively using several portions
[15].

2.4.5 Peroxide value

Peroxide value was determined according to ISO
3960: 2007. About 5 g of the sample were added
to 30 mL of the solvent mixture (acetic acid:
chloroform, 2:1 v/v) 5 mL of saturated potassium
iodide were added; the mixture was gently shake
and boiled for one minute. The flask left at room
temperature in dark, 30 mL of distilled water
were added, and the flask sealed and stirred.
Few drops of starch solution were added to the
mixture and the latter was titrated with 0.01N
Na,S,0; solution. A blank titration was
performed [16]. The peroxide value, expressed
as mille equivalent of peroxide oxygen per kg
sample (meqg/kg), was calculated using equation

(5).

(A-B)x N x100

Peroxide value (meq/kg) = ”

(%)
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Where: A = volume (mL) of Na,S,0;3 solution
consumed in sample titration; B = volume (mL) of
Na,S,0; solution consumed in blank titration; N =
Normality of sodium thiosulphate solution, w =
weight of the sample (g).

2.4.6 lodine value

lodine value was determined according to 1SO
3961:199. About 0.1 g sample was dissolved in
20 mL of carbon tetrachloride in a conical flask.
About 25 mL of Hanus solution was added and
the flask was sealed. The flask content was
shaken for one minute and left in a dark room at
20°C for 30 minutes with continuous shaking
every 5 minutes. A 10 mL of 15% potassium
iodide and 100 mL of distilled water were added,
and the flask sealed and shaked for 30 seconds.
The liberated iodine was titrated with 0.1 M
sodium thiosulphate solution wusing starch
indicator. A blank test was carried out using the
same procedure [17].

The lodine value was calculated using equation

(6).

(S-B)x M x12.69

lodine value (g/100 g) = " (6)
Where: B = blank titre volume (mL), S = sample
titre volume (mL), M = molarity of Na,S,05, W =
sample weight (g) and 12.69 = conversion factor
from meq. N.

2.5 GC-MS Analysis

2.5.1 Sample preparation

About 2 mL of the oil was mixed thoroughly with
7 mL of alcoholic sodium hydroxide (prepared
by dissolving 2 g in 100 mL methanol). Also 7 mL
of alcoholic sulfuric acid (prepared by adding 1
mL of H,SO, to 100 mL methanol) were then
added. The mixture was shaken for 5 minutes.
The content of the test tube was left to
stand overnight. 1 mL of super saturated sodium
chloride was then added and the contents
were shaken. 2 mL of normal hexane were
added and the contents were shaken thoroughly
for three minutes. The n-hexane layer was
taken using disposable syringe. 5 pl from the n-
hexane extract were diluted with 5 mL of diethyl
ether; then filtered through syringe filter 0.45
pm and dried with'1 g of anhydrous sodium
sulphate as drying agent; 1 pl of the
diluted sample was injected in the instrument
GC-MS.



2.5.2 Method of analysis

The qualitative and quantitative analysis of the
sample was carried out by using ’'Simadzu
GC/MS model (GC/MS-QP2010-Ultra) coupled
with Shimadzu TQ8040 plus mass spectroscopy
detector from Japans, equipped with capillary
column (Rtx-5 ms — 30 m x 0.25 mm x 0.25
pm).The sample was injected by using split
mode, helium as the carrier gas passed with flow
rate 1.61 mL/min, the temperature program was
started from 60°C with rate 10°C/min to 300°C as
final temperature degree with 3 min hold time,
the injection port temperature was 300°C, the ion
source temperature was 200°C and the interface
temperature was 250°C. The sample was
analyzed by using scan mode in the range of m/z
40 - 500 charges to ratio and the total run time
was 27 min. Identification of components was
achieved by comparing their retention index and
mass fragmentation patents with those available
in the library, the National Institute of Standards
and Technology (NIST), results were recorded.

2.6 Antioxidant Activity

DPPH radical scavenging assay: The DPPH
radical scavenging was determined according to
the method of Shimada et al. [18] with some
modification. In 96-wells plate, the test samples
were allowed to react with 2,2-Di(4-tert-
octylphenyl)-1-picryl-hydrazyl stable free radical
(DPPH) for half an hour at 37°C. The
concentration of DPPH was kept as (3.0 mM).
The test samples were dissolved in Dimethyl
sulphoxide (DMSO) while DPPH was prepared in
ethanol. After incubation, the decrease in
absorbance was measured at 517 nm using a
spectrophotometer. Percentage radical
scavenging activity by samples was determined
in comparison with a DMSO treated control
group. All tests analysis was run in triplicate [18].

2.7 Statistical Treatment of Data

Statistical analysis of the results was done using
MS Excel version (2010). The 95% confidence
level (p) for the obtained data of the different
parameter values was determined using equation
(7)[12].

_ ts
p=xt = (7)
Where: X is the mean; t is Student’s t; s is the
sample standard deviation and n is a number of
data.

The data were presented as mean * standard
deviation (SD). A probability level of less than .05
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was chosen statistically significant. For detecting
systematic errors, the experimental means of the
two data sets of the physicochemical properties
are compared using Student’s t test, using
equation (8).

tealculata = ljliﬂ % (8)
pooled 1 2
3. RESULTS AND DISCUSSION

3.1 Proximate Composition of Flaxseed

The proximate composition of flaxseed was
determined using official methods described by
AOAC and the results obtained are presented in
Table 1. The proximate analysis of flaxseed, as
shown in Table 1, revealed that flaxseed is a
good source of fats, proteins and fibers, and a
poor source of carbohydrates (5.14 + 2.73%).
The crude fat content of flaxseed is relatively
higher (43.17 £ 0.99%) than that presented by
Priyanka Kajla et al. [2] (37.10%), Berrin Bozan
et al. [20] (33.60%) and Chetana et al. [23]
(29.61%) and less than that reported by Rubel et
al. [1] (45.20%); the variation in crude fat content
of flaxseed maybe due to environmental
conditions and so as for other constituents. The
protein content of the flaxseed was found to be
(21.00 + 0.74%) which is in agreement with
22.65% and 20.30% obtained by Wahid Herchi et
al [21] and Priyanka Kajla et al. [2] respectively.
Average fiber content (20.23 + 3.47%), is very
high compared with that reported by Berrin
Bozan et al. [20] (1.38%) and Chetana et al. [23]
(3.08%). The moisture content of the flaxseed
was determined to be 8.50 + 0.49% which is
slightly higher than 7.40%, 7.1% and 6.40%
determined by Rubel et al. [1], Sudha et al. [22]
and Berrin Bozan et al. [20] respectively. The ash
content was 1.96% which was closed to the
result reported by Sargi et al. [3].

3.2 Extraction of Flaxseed QOil

The prepared samples of flaxseed were
subjected to extraction of oil using petroleum
ether and n-hexane in a Soxhlet apparatus for 8
h. The yields obtained were 29.28% and 21.95%
for petroleum ether and n-hexane respectively.
Although these yields are considered high, but
it's still less than the very high percentages
49.2% and 40.3% obtained by Wanasundara [23]
and Rubilar [1] respectively. However it’s close to
19.3% which is reported by Oomabh et al. [24] for
n-Hexane extract. Another study [21] recorded a
percentage of 35.10%. This variation in the
extraction percentages can be attributed to



diversity of climate, soil and differences in

species of the plant.

Table 1. Proximate composition of flaxseed

Constituents Percentage
composition
Moisture (%) 8.50 £ 0.49
Ash (%) 1.96 + 0.00
Crude Protein (%) 21.00+0.74
Crude Fat (%) 43.17 £ 0.99
Crude Fiber (%) 20.23 + 3.47
Carbohydrate (%) 514+ 2.73

Values are means * standard deviations; n =3, P =
.05

3.3 Physiochemical
seed Oil

Properties of Flax-

The physiochemical properties of extracted
flaxseed oil were investigated and the results
obtained were shown in Table 2.

The obtained results of physiochemical
properties of extracted flaxseed oil, presented in
Table 2, showed that there is matching in density
(0.92 + 0.00 g/cms) and refractive index (1.47 +
0.00 and 1.48 + 0.01) of flaxseed oil extracted by
n-hexane and petroleum ether. These values are
within the range reported in previous studies
[25,26,27].

The saponification number of the oil was
relatively high (185.61 £ 0.56 mg KOH/g for n-
hexane extract and 187.83 + 2.08 mg KOH/g for
petroleum ether extract), these values are
compared with 190 and 198 mg KOH/g obtained
by Popa et al. [25] and Herchi et al. [21]
respectively. Wherein, a high saponification
value increases the opportunities of the oil to
being used in soap making.

lodine value, which is considered as one of the
parameters used to determine the oil quality,
refers to the presence of unsaturated fatty acids

Ishag et al.; ARRB, 34(2): 1-10, 2019; Article no.ARRB.53964

in oils, which reflects the susceptibility of oil to
oxidation. The obtained results of iodine value
was closed to the result obtained by Zhang et al.
[26], 195.03 g/100 g, but higher than that
obtained by Herchi et al. [21] (160) and Hossein
etal. [5] (126 £ 0.4)

Peroxide value, a widely used test for rancidity in
oils, gives an idea about the early stages of oil
oxidation. The results showed that the peroxide
values of flaxseed oil (2.69 * 0.55 to 4.67 + 1.00
meq O./kg) are less than the allowed value for
raw vegetable oils. Some authors have reported
peroxide values of even less than our finds
[21,25,26]. Despite the expectations indicate that
the flaxseed oil is susceptible to fast oxidation,
and hence to rancidity, due to presence of high
content of unsaturated fatty acids, but this did not
observed may be due to presence of high
antioxidant content.

The acid value is a measure of the free fatty
acids content in oil. The acid values of the
flaxseed oil (0.75 £ 0.20 to 0.76 + 0.20 mg KOH
g Oil) were less than the Codex standard value
(4.0 mg KOH g™ Oil) for virgin vegetable oils [19].
This result was similar to the results obtained in
previous studies [25,26].

In order to detect the influence of extraction
solvent on the physicochemical properties of
flaxseed oil, to decide whether a change of the
solvent affects the results, the statistical
student’s t-test was performed to decide whether
the difference between the two means is
significant, i.e. to test the null hypothesis, Hg: pq-
M2 = 0, therefore the experimental result, (x; —
X, ) was tested to see whether it differs
significantly from zero or not. The data showed

2
that the statistic Feacuiated Values (Fegicutatea = z—;)

2
for five properties are much less than the critical
value F,, = 19.0 (P = .05), so the null
hypothesis of equal variances is retained: there
is no significant difference between the standard

Table 2. Physiochemical properties of the flaxseed oils

Property

n-Hexane extract P. ether extract

Acid value (mg KOH/g oil)
Saponification value (mg KOH/g oil)
Unsaponifiable matter (mg KOH/g oil)
Peroxide value (meq O,/kg)

lodine value (9/1009)

Density (g/cm®)

Kinematic viscosity (cSt)

Refractive index

Color

0.76 £ 0.10 0.75+0.20
185.61 + 0.56 187.83 +2.08
5.57 £ 0.64 2.83+0.23
4.67 + 1.00 2.69+0.55
97.24 + 0.86 97.44 +2.93
0.92 + 0.00 0.92 £ 0.00
70.36 £ 0.13 67.35+0.35
1.47 £ 0.00 1.48 + 0.01
35.30+0.10 34.60 +0.14

Values are means + SD; n=3; P=.05



deviations of the two data sets at the 5% level.
The observed values of | t |, Table 3, are less
than the critical value, t; = 2.78 (P = .05), so the
null hypothesis is retained: there is no evidence
that the change of solvent in this work affects the
physicochemical properties of flaxseed oll
suggesting that the two set of results agree
within the experimental error.

Table 3. T tests for chemical properties of

flaxseed oil
Property t calculated T table
Acid value 1.56
Saponification value 1.89
Un Saponification value 2.51 2.78
Peroxide value 2.48
lodine value 0.1

Confidence interval 95%, ny = 3and n, = 3
3.4 Fatty Acid Composition

The extracted oils of flaxseed with n-Hexane and
petroleum ether were investigated also for the
fatty acids content using GC-MS instrument and
the results were presented in Table 4 which
showed the predominant fatty acids in n-Hexane
and petroleum ether extracts. The GC-MS
analysis of flaxseed oil extracted using n-Hexane
revealed the presence of 27 fatty acids; the
major identified fatty acids were linoleic acid
(46.53%), palmitic acid (18.04%), stearic acid
(12.23%), linolenic acid (11.63%) and oleic acid
(4.24%). To some extent this arrangement is
compatible with that reported by Berrin Bozan et
al. [20], wherein; linolenic acid (58.31%) was
more than our result, while linoleic acid content
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percentage (15.07%) was higher than that
obtained in this research. In addition the GC-MS
analysis of flaxseed oil extracted using petroleum
ether revealed the presence of 28 fatty acids; the
major identified fatty acids were linolenic acid
(42.39%), linoleic acid (26.17%), palmitic acid
(12.89%), stearic acid (10.73%) and erucic acid
(1.24%). These results were compared to the
results obtained by Popa et al. [25], which were
linolenic acid (53.21%), linoleic acid (17.25%),
stearic acid (4.43%) and palmitic acid (6.58%).
Rubilar et al [1], also their results were linolenic
acid (49.3%) was higher and linoleic acid
(14.7%) was lower than our obtained results. The
results obtained by Herchi et al. [21] showed that
the palmitic acid content (6.62%), stearic acid
(5.81%) and linoleic acid (15.77%) were lower
than our results, but linolenic acid (42.53%) was
almost the same as our result. The variation in
the content of fatty acids is may be due to
environmental factors as well as the difference in
solvents used.

3.5 Antioxidant Activity

Naturally occurring antioxidants in food products
attract more attention due to their clear role as
anti-carcinogenic agents and as inhibitors of
biologically = harmful  oxidation  processes
occurring in human’s body. The oxidative stability
is an important factor for potential utilizations of
oils in food and other commercial products. In
this work the extracted oils of flaxseed with n-
Hexane and petroleum ether were subjected to
antioxidant activity test and the results shown in
Table 5. Antioxidant activity of flaxseed oil
extracted by petroleum ether was 26 + 0.05%
(DPPH) and for n-Hexane extract was 28 +

(13.96%) was less than our result, but oleic acid 0.09% (DPPH). Siger et al. [28] and
Table 4. Major fatty acids content of flaxseed oil

Type of fatty Lipid numbers Common name Formula Area %

acid n-Hexane P. ether

Saturated C16:0 Palmitic acid Ci6H320, 18.04 12.89
C18:0 Stearic acid C1gH360, 12.23 10.73

Monounsaturated C18:1n-9 Oleic acid C4gH3.0, 4.24 -
C22:1n-13 Erucic acid C,H400, - 1.24

Polyunsaturated C18:2n-9,12 Linoleic acid C4gH3,0, 46.53 26.17
C18:3n-9,12,15 Linolenic acid C1gH300, 11.63 42.39

Table 5. Antioxidant activity of flaxseed oils (RST + SD % (DPPH))

NO. Sample code n-Hexane P. ether

1 Flaxseed oil 28 £0.09 26 £0.05

Standard Propyl gallate 92 +0.01 91 £ 0.01

*Values are mean of triplicate + SD



Sargi et al. [3], their antioxidant activity results
(19.3 £ 2.1) and (1.56 + 0.01) respectively; were
less than our obtained results. However Anwar
et al. [29] antioxidant activity result (42 + 0.06)
was higher than our result.

4. CONCLUSION

In the last two decades, flaxseed has been the
focus of increased interest in the field of diet and
disease research due to the potential health
benefits associated with some of its biologically
active components. The objectives of this
research were to investigate the proximate
composition of flaxseed; in addition to
investigate the physiochemical properties and
antioxidant activity of flaxseed oil. The prepared
sample of flaxseeds was tested for proximate
composition and then extracted with two
different solvents. The extracted oils were then
subjected to physiochemical analysis tests, GC-
MS analysis and antioxidant activity test. The oil
yield of flaxseed with n-Hexane was 21.95% and
petroleum ether was 28.29%. However, the
solvent type has no significant effect on
physicochemical characteristics of the extracted
oils. The physicochemical characteristics
indicate good stability of the oil. The GC-MS
analysis results of flaxseed oil extracted with n-
Hexane showed 27 components, the
predominant fatty acids were linoleic acid,
palmitic acid, stearic acid, linolenic acid and
oleic acid. while for petroleum ether extract a
total of 22 components were identified,
the predominant compositions were linolenic
acid, linoleic acid, palmitic acid, stearic acid
and erucic acid. Furthermore the antioxidant
result of flaxseed oil extracted showed
that flaxseed oil exhibit very good oxidative
stability.
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