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Abstract: The aim of this study is to extract the important antioxidants components of 

flaxseed in different ways. The Determination of total phenol content, antioxidant activity 

and percentage of linoleic acid inhibition by DPPH for the components (Lignan, oil, 80 and 

100% ethanolic extract and the deionized water extract). The components of flaxseed oil 

were identified using GC/MS. The efficiency of the mixture (80% ethanolic extract and oil)  

was determined by inhibiting the process of oxidation of linoleic acid during storage 

periods (0, 7, 14 and 21 days) at laboratory temperature, and the following results were 

obtained:  The yield of lignan, oil, ethanol extract (80 and 100)% and deionized  water were 

(0.12,40.52,10.9,9.6 and 13 )g.100g-1 seed respectively, while the total phenolic content of 

the above components was (700,1165,3315,2098 and 483)mgGAE.100g-1,respectively. 

Flaxseed oil gave the highest antioxidant activity 79.3% with an inhibition percentage 

73.19%, compared with ethanolic extract, lignan and water extract. The diagnosis of 

GC/MS flaxseed oil showed that  the oil was contained in compounds with antioxidant 

activity, including mono, di and tri-terpens such as Copaene, Monoterpene, β- 

Sesquiphellandrene, Squalene, diethyl phthalate ,β-Sitosterol and Hexadecanoic acid, as 

well as, the presence of ascorbic acid and gamma tocopherol with good concentrations 

(8.68 and 2.62)% respectively. The mixture of 80% ethanol and oil extract showed an effect 

in decreasing of peroxide values with an increase of concentration of the added mixture 

(0.1, 0.4 and 0.10 mg.mg-1). The maximum reduction of the peroxide value at the 

concentration was 0.6 mg. mg-1, compared with the standard sample during the different 

durations of storage. 
Key word: Flaxseed compounds, Bioactive compound, Total phenol, Antioxidant activity. 

Introduction 

The Kingdom Plantae has many 

phytochemicals with therapeutic or nutritional 

properties that can be an important source of 

human food and health. Rababah et al. (2004) 

indicated that plants and some oilseeds are a 

good source of natural antioxidants, which 

provide good protection against oxidation of 

foods systems (Devie et al., 2007; Elizabeth et 

al., 2007).  

    Flaxseeds has been known since ancient 

times and has been used in human food 

thousands of years ago. It was planted in 

Mesopotamia about 4000-5200 BC. Flaxseed 

has become the focus of many researchers 
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because they believe it promotes consumer 

health and disease prevention due to it 

containing fibre, protein, lignan, unsaturated 

fatty acids, especially linolenic acid, as well as 

potassium, flaxseeds are considered 

nutraceutical as well as functional foods 

(Mentes et al., 2008). The evolution of food 

sciences has provided an excellent opportunity 

to re-evaluate this important food. Food 

scientists have shown great interest in flaxseed 

after identifying its content of unsaturated fatty 

acids, especially linolenic acid, lignan, dietary 

fibre, etc., which benefit the health and 

nutrition of the consumer. Scientists at the 

National Cancer Institute of America showed 

that flaxseed was one of six sources that 

deserved special consideration (Basch et al., 

2007; Toure & Xueming, 2010). 

    Many studies have indicated that flaxseed 

contains lignan, unique proteins, phenolic 

acids, flavonoids and tocopheroles, these 

compounds are bioactive and have anti-oxidant 

properties. In addition to that they indicated 

that flaxseed is the richest plant source in the 

lignan compound, as it has anti-oxidant 

properties as well as its role in reducing the risk 

of cancerous tumours breast and prostate 

(Hosseinian et al., 2006). 

    Food scientists and food producers have 

shown great interest in natural phytochemicals , 

which acts as an antioxidant, such as 

polyphenols, ascorbic acid and flavonoids.  

    Therefore, the current study aimed at 

determining the components of flaxseeds that 

have an antioxidant activity (Lignan, oil, water 

extract and alcohol extract with concentration 

of 80 and 100% ethanol) and study the effect of 

the mixture of the most effective ingredients to 

prolonging duration of storage for sunflower 

oil.  

Materials & Methods  

Materials 

Flaxseeds Linum usitatissimum L. were 

obtained from the local herbal shop of Basrah 

Governorate, Iraq. 

Lignan extraction 

 Followed the method that was described by 

Richard et al. (1996) with some modification, 

25 g of flaxseed was treated with a mixture of 

dioxin solvent and ethyl alcohol at a 

concentration of 1: 1 volume/ volume by 

mixing 1: 8 weight/volume of flaxseeds: 

solvent. The mixture was  mixed for 4 hours on 

the magnetic stirrer and it was left for 24 hours 

with refrigeration. The mixture was filtered 

using filter paper No. 1. Evaporating solvent by 

using the rotary evaporator at 40 ° C to obtain 

the dry lignan compound. 

Extraction of Lipids and Phenolic 

compounds     

Oils were extracted from flaxseed in the 

manner described by Anwar & Przybylski 

(2012). Phenolic compounds were isolated 

from mixing 20 g of precipitation with 200 ml 

of ethyl alcohol (Sharlow Co., Spain) with 

concentrations of 80 and 100 ethanol using 

magnetic stirrer for 12 hours at 750 rpm  under 

laboratory conditions. The process of the 

extraction was repeated twice, isolating the 

supernatant using filter paper No. 1. The 

supernatant was concentrated until dried using 

evaporator rotary at 45 ° C. 

Water extraction   

Bioactive compounds were extracted from 

flaxseed according to the method described by 

(Barthet et al., 2014). 
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Yield Determination   

The value of active compounds was calculated 

by the mathematical equation mentioned by 

Nur-Syukriah et al. (2014). 

 

Yield % =
Final weight (g) × 100

Initial weight (g)
 

 

 

 

 

 

Total Phenol  

The total phenolic concentration of all extracts 

was estimated by the Folin-Ciocalteau method 

and described by Velioglu et al. (1998). 

Standard Curve 

The total phenols was calculated based on the 

correlation between the concentration of Gallic 

acid and the absorption at 725 nm wavelength 

using standard Gallic acid solution (0 - 500) 

μg.ml-1 (Fig. 1). The standard solution of Gallic 

acid was prepared according to (Velioglu et al., 

1998). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. (1): Standard curve of Gallic acid 

 

  

Determination of antioxidant activity 

Antioxidant efficacy was measured by method 

(Amin & Tan, 2002). 1 ml of β-carotene (0.2 

mg /ml chloroform) was transformed into a 

beaker containing 0.02 ml linoleic acid 

(supplied by Metrya-UK) and 0.2 ml of Tween-

20. The mixture was preheated at 40 ° C to 

remove all chloroform. 100 ml of distilled 

water was immediately added and gradually 

stirred to form the emulsifier. Preparation of 

sample 1 mg.ml-1 dissolved in 70% ethanol. 0.2 

ml of the sample was transferred to different 

test tubes and added 5 ml of emulsion. The 

tubes were left in the water bath for two hours 

at 45°C. Absorption was measured at 470 nm 

every 15 minutes for 120 minutes. The control 

sample was prepared by mixing 0.2 ml of 70% 

ethanol with 5 ml of emulsion.  

 

A A = 1 − (
At − A0

A°t − A°0
)  × 100 
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A0= Absorption control sample at zero time. 

A°t,  =Absorption of the sample at 120 minutes, 

A°0  Absorption control sample at 120 minutes 

The activity of free radicals DPPH 

The free radicals scavenging activity was 

estimated by Diphenyl-1-picrylhydrazyl 

(DPPH) as described by Iqbal et al. (2005) with 

some modification, 5 ml of the DPPH (0.025 

g.L-1) was taken, 1 ml of the sample (prepared 

25 μg.ml-1 in ethanol) was added to the total of 

the liquid extract. Absorbance at 515nm was 

measured at wavelength for periods  0, 0.5 and 

1, 2, 5 and 10 minutes. The DPPH percentage 

is calculated according to the equation which 

mentioned by Egan et al. (1988). 

% DPPH = (
At

A0
 ) × 100 

A0  = Absorption at 0 min At = absorption at 

times (0, 0.5, 1, 2, 5 and 10) min. 

Evaluation of the performance of 

antioxidants in food systems 

Mixture was prepared from 80% of alcohol 

extract and flaxseed oil with concentration 1: 1. 

After that the mixture was added with 

concentrations 0, 0.1, 0.2 and 0.3 mg.g-1 of 

sunflower oil free of antioxidants obtained 

from the State Oil Company, Baghdad, 

Republic of Iraq. The mixture was incubated at 

45° C. The efficacy of the mixture (oil-alcohol) 

was measured as an antioxidant by estimating 

of the peroxide value during durations of 

storage (0, 7, 14 and 21 days) according to the 

method mentioned by Egan et al. (1981). 

Statistical analysis 

Results were statistically analysed using SPSS 

(SPSS, 2012), at the probability level P≤ 0.05. 

Results & Discussion 

Fig. (2) shown the yield of the lignan, oil and 

bioactive compounds extracted from flaxseed 

with ethanol concentration (80 and 100%) and 

deionized water. The yield of components 

amount was 0.12, 40.52, 10.9, 9.6 and 13 g.100 

g-1 seeds respectively. It was noted that the oil 

is superior to the rest of the other ingredients 

used in the study. This increase was due to the 

flaxseed content of the oil. Ganorkar & Jain 

(2013) found that the proportion of oil in 

flaxseeds was 41 g.100 g-1 seeds. 

     While a study of the chemical composition 

of flaxseed found that the seed content of oil 

was 46.22% (Ingale & Shrivastava, 2011). It 

was also noted that the yield of the water 

extract was superior to the alcohol extract for 

both concentrations (80 and 100)%. This 

increase of water extract yield may be was due 

to its ability to dissolve some polar compounds 

as well as to dissolve some carbohydrates 

(gums, pectin and sugars), and there was some 

other compound dissolved in water such as 

soluble fibre and proteins. A number of studies 

have indicated that flaxseeds contain a good 

proportion of carbohydrates, fibre and water-

soluble proteins. Ganorkar & Jain (2013) 

explained that the flaxseed content of 

carbohydrates 29 g.100g-1 seeds and that 10 

g.100 g-1 seeds were water soluble fibre.  

    Simbalista et al. (2012) pointed out that 

whole and defatted flaxseed content of soluble 

fibre ranged from 10.7 to 14.6 g.100 g-1, 

respectively. Herchia et al. (2015) found 

through a study of chemical composition of 

flaxseed that the carbohydrate content was 

34.1%, while the soluble fibre was 4.3 - 8.6%. 

    The reason for the increase in the amount of 

compounds extracted with ethanol at 80% 

concentration as compared to 100% may be due 

to increased polarity of the solvent by adding 

water to it or the chemical nature of the 

compounds and the solubility of these 
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compounds. Simbalista et al. (2012) pointed 

out that whole and defatted flaxseed content of 

soluble fibre ranged from 10.7 to 14.6 g. 100 g-

1, respectively. Herchia et al. (2015) found 

through a study of chemical composition of 

flaxseed that the carbohydrate content was 

34.1%, while the soluble fibre was 4.3 - 8.6%. 

The reason for the increase in the amount of 

compounds extracted with ethanol at 80% 

concentration compare with 100% may be due 

to increased polarity of the solvent by adding 

water to it or the chemical nature of the 

compounds and the solubility of these 

compounds. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. (2): Yield of lignan, oil and compounds extracted from flaxseeds using ethanol concentration 

(80 and 100%) and deionized water. 

    Many studies have indicated that the added 

water to ethanol caused an increase in the 

bioactive compounds, they found that the 

highest extract of bioactive compounds in 

flaxseed was at 80% methanol, while 80% 

ethanol gave higher amounts of flavonoids and 

better antioxidant capacity, they noted that 

polar solvents showed differences in phenol 

and flavonoid extraction , that was the strongest 

in its work as an antioxidant compared to non-

polar solvents (Franco et al., 2008; Anwar & 

Przybylski, 2012). It was confirmed by Sultana 

et al. (2009) that variations in active plant 

extracts were due to a number of reasons, 

including the polarity of the solvent, the 

chemical nature of these compounds as well as 

their solubility, and that polar solvents such as 

methanol, ethanol and their mixtures are highly 

recommended for phenolic compounds. The 

reason for the decrease in the yield of lignan in 

flaxseed may be due to its low concentration of 

lignan in seeds. Thompson et al. (1997) 

indicated that flaxseeds are the richest in 

lignan, and the percentage of lignan in flaxseed 

depends on the type, location and date of 

cultivation.  Hall et al. (2006) found that the 

content of lignan flaxseed ranged from 

(330000-370000) μg.100 g-1 seeds. Ganorkar & 

Jain (2013) found that the flaxseed content of 

the lignan was 0.9-1.9%.  

LSD= 0.24 
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Determination of total phenols 

Fig. (3) shown the total content of phenols 

mg.100g-1 of flaxseeds for lignan, oil, alcohol 

extraction at 80% and 100% and deionized 

using the fallen reagent .The total phenolic 

content in the alcoholic extract (80%) was 

significantly higher at P ≤0.01 than  the other 

extracts, as it reached to 3315 mg GAE.100 g-1 

seeds. Followed by liquid extraction of 

flaxseeds using ethanol solvent 100% 

concentration of 2098 mg GAE.100 g-1 seeds, 

while the total phenols in oil, lignan and 

deionized water extract of flaxseed were  

(1165, 700 and 483 mg) GAE .100 g-1 seeds 

respectively.  

    The increase in total phenols in ethanol 

extracts may be due to the polarity of the 

solvent or to the chemical nature of the active 

compounds as well as the solubility of the 

phenolic compounds in the solvents used. And 

that the superiority of the concentration of total 

phenols in the extract treated with solvent 80% 

may be due to the addition of water that  caused 

the increase in the polarity of the solvent, 

which positively affected the amount of 

phenols total, this is confirmed by Franco et al. 

(2008). That the addition of water to ethanol 

caused a significant increase in the value of 

bioactive compounds. Anwar & Przybylski 

(2012) noted that polar solvents such as ethanol 

and methanol showed significant differences in 

the extraction of total phenols and flavonoids, 

these compounds was strongest in their work as 

antioxidants compared to non-polar solvents, 

and they showed that total phenol extract from 

defatted flaxseeds using n-butanol was very 

low. Also, some studies found that was a high 

concentration of total phenols in flaxseed oil 

extracted by using of hexane solvent, they 

explained that the reason for using hexane 

solvent in extraction was its chemical nature. 

The decrease in the total phenolic content in the 

lignan extract may be due to the decrease in the 

content of the lignan in the flaxseeds, which 

reached 0.12 g.100 g-1 seeds, (Fig. 2). As well 

as showed decrease in total phenolic content in 

the deionized water extract for flaxseed, 

although the water acts as a polar solvent and 

caused increase in yield as shown in fig. (2), it 

may be due to dissolving a number of 

compounds, especially soluble fibre, proteins 

and sugars, which affected the total amount of 

phenols extracted. The results of this study 

varied with some studies. El-Beltagi et al. 

(2011) showed that the content of phenolic 

compounds from flaxseed was 85 mg.g-1, these 

concentration increased to 96 mg.g-1 after 

alkaline hydrolysis of flaxseed flour. 

    Anwar & Przybylski (2012) found that the 

total flaxseed content of phenolic compounds 

(2700, 2020, 1360 and 3260) was GAE.100 g-1 

when methanol and ethanol (80 and 100)% 

were used in the extraction, respectively. 

Differences in the amount of phenolic content 

between our study and other studies may be 

due to a number of reasons, including the seed 

class, the extraction methods used, the 

extraction temperature, the chemical nature of 

the phenolic and the solvent polarity, this is 

confirmed by a number of studies (Sultana et 

al., 2009). 
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Fig. (3): Total phenolic content of lignan, oil and compounds extracted by using ethanol 

concentration (80 and 100%) and deionized water. 

 

DPPH Test and percentage of linoleic acid 

inhibition 

The antioxidant properties of the flaxseed and 

its alcoholic and water extracts (lignan, oil, 

alcohol extract at concentration of 80% and 

100% and water extract) were measured in 1.1-

Diphenyl 2-picrylhydrazyl (DPPH) as are 

shown in fig. (4). The DPPH values for 

flaxseed oil were significantly higher at 

P≤0.01, as it reached 79.3% and the rate of 

inhibition of linoleic acid oxidation was 

73.19%. Followed by alcohol extracts at 80% 

then 100% with antioxidant activity amount to 

(71.24% and 52.11%), and with an inhibition 

ratio of 65.9% and 43.67% respectively, while 

both lignan and water extract gave a lower 

value from  DPPH and an inhibition ratio (35.7 

and 21.68%) and (30.29 and 16.21)% 

respectively. The results of antioxidant activity 

and the percentage of linoleic acid oxidation 

inhibition of flaxseed compounds and extracts 

were showed lower than those of BHT 

compound (95.4% and 90.2%) respectively. 

The high antioxidant activity values may be 

attributed to flaxseed oil as it containing a good 

amount of phenolic compounds as are shown in 

fig. (3), as well as contain several compounds 

that will positively affect antioxidant activity 

values such as ascorbic acid and tocopherols. A 

number of studies have indicated that flaxseed 

contains ascorbic acid at a concentration of 0.5 

mg.100g-1 and tocopherols at a concentration of 

569mg.100g-1 included gamma tocopherol, 

alpha-tocopherol and delta tocopherol with 

concentrations (552, 7 and 10 mg.100 g-1) 

respectively (Bernacchia et al., 2014). Herchia 

et al. (2015) found the content of flaxseed from 

ascorbic acid was 1.35 mg.100 g-1 seeds, noting 

the high acid values by increasing seed 

germination.  

    The increase in DPPH for alcohol extract 

(80%) compared to the alcohol extracted by 

(100%) may be due to increased polarity of the 

solvent when water was added, Which may 

help in dissolving more quantities of phenolic 

compounds , as is noted in fig. (3). A number 
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 DPPH % % inhibition

of studies have confirmed that the addition of 

water to ethanol has enhanced ethanol polarity 

and has helped dissolve phenolic compounds 

with antioxidant activity (Franco et al., 2008). 

    While the lignan and water extract 

compounds showed a lower in DPPH and the 

percent inhibition of linoleic acid, that was may 

be due to the reduction of phenolic compounds 

total. Barthet et al. (2014) explanted there is a 

strong relationship between the total phenols 

and DPPH values in the presence or 

disappearance of antioxidant activity; these 

results were confirmed by Slavova-Kazakova et 

al. (2016) pointed out that lignan extracted 

from flaxseed did not have the antioxidant 

effect, whereas hydrolyzed lignan showed low 

antioxidant activity. Hosseinian et al. (2006) 

reported that lignan compounds have the ability 

to give hydrogen and reduce or inhibit serial 

reactions to free radical formation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. (4): Percentage of DPPH and oxidation inhibition for flaxseed components and extracts. 

    While the lignan and water extract 

compounds showed a lower in DPPH and the 

percent inhibition of linoleic acid, that was may 

be due to the reduction of phenolic compounds 

total. Barthet et al. (2014) explanted there is a 

strong relationship between the total phenols 

and DPPH values in the presence or 

disappearance of antioxidant activity; these 

results were confirmed by Slavova-Kazakova et 

al. (2016) pointed out that lignan extracted 

from flaxseed did not have the antioxidant 

effect, whereas hydrolyzed lignan showed low 

antioxidant activity. Hosseinian et al. (2006) 

reported that lignan compounds have the ability 

to give hydrogen and reduce or inhibit serial 

reactions to free radical formation. 

    The our results of DPPH values and the 

percent of inhibition linoleic acid were close to 

a number of studies, Herchia et al.. (2015) 

showed that DPPH values were ranged from 

= 1.48Oxid.% = 1.96, LSD  DPPHLSD 
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(40.14 - 52.48) % to non-germinated flaxseeds. 

Barthet et al. (2014) found that the DPPH 

values were ranged from 35.6 to 63.5% with 

the superiority of acetone - derived compounds, 

while the water extract showed DPPH 37.2%.  

Diagnosis of GC / MS flax seed oil 

Fig. (5) and table (3) shown the results of the 

diagnosis of flaxseed oil that were  extracted in 

the cold method by using the hexane solvent. 

The concentration of the oil components in the 

gas chromatography technique was estimated. 

It was observed 30 peaks, where unsaturated 

fatty acids 69.14% was superior to linolenic 

acid by 65.77% (59.3% 9.12.15 

octadecatrienoic acid and 6.47% Butyl 9, 12, 

15 octadecatrienoic) as indicated at the peaks 9, 

13 and 21 respectively. Saturated fatty acids 

were 11.47%, with octadecanoic acid C18 

superiority 6.47% as indicated in the peak 10. 

As it is noted from the table there is the 

presence of 1.11,13 heptadecatriene fatty acid, 

which consists of C17. The results of the 

GC/MS flaxseed oil analysis showed that there 

were a number of compounds were particularly 

effective as antioxidants, as in table (2). 

 

Table (2): Some bioactive components of flaxseed oil. 

 

 

 

 

Concentration% common name Name of compound 

0.24 Sesquiterpenes Copaene 

0.22 Monoterpene 1,3-Cyclohexadiene,5-(1,5-dimethyl-4-hexenyl)-2-

methyl-,[S-(R*,S*)] 

0.17 β- Sesquiphellandrene Cyclohexene,3-(1,5-dimethyl-4-hexenyl)-6-methylene-, 

[S-(R*,S*)]- 

1.85 Diethyl Phthalate Diethyl Phthalate 

8.68 Ascorbic Acid Ascorbic Acid 

1.69 β-Sitosterol 17-(1,5-Dimethylhexyl)-10,13-dimethyl-4-

vinylhexadecahydrocyclopenta[a]phenanthr 

0.32 Squalene 2,6,10,14,18,22-Tetracosahexaene,2,6,10,15,19,23-

hexamethyl-,(all-E)- 

2.62 Gamma.-Tocopherol Gamma.-Tocopherol 
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Fig.(5): Diagnosis results of GC / MS flax seed oil. 

Table (3): Diagnosis results of GC / MS flax seed oil.  
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    The results of these study were close to that 

of some researchers. Popa et al. (2012 ) found 

that the GC/MS flaxseed oil content of 

saturated fatty acids was 11.01% distributed 

(6.58% palmitic acid and 4.43% stearic  acid). 

The polyunsaturated fatty acids were 88.97% 

divided by 53.21% linolenic acid, 18.51% oleic 

acid and 17.25% linoleic acid respectively. 

Another study found the concentration of 

linolenic acid was 22.8 g.100g-1 while 

octadecanoic was 1.3 g.100.g-1, gamma 

tocopherol was 522 mg.100 g-1 and ascorbic 

acid 0.5 mg. 100 g-1
 (Bernacchia et al., 2014)  

Evaluation of the performance of 

antioxidants in food systems 

Fig. (5) shown the peroxide values of 

sunflower oil after adding different 

concentrations of mixture that contain (80% 

ethanol and flax seed oil) by 1: 1, at 

concentrations of mixture (0, 0.2, 0.4 and 0.6 

mg.g-1) were used. The change in the peroxide 

value was measured during the durations of 

storage (0, 7, 14 and 21) days at laboratory 

conditions. The obtained results were compared 

with the values of the peroxide of sunflower oil 

added to 0.05 mg. g-1 BHT at the same 

durations. The peroxide value of the control 

sample was 1.21 meq.kg-1 at 0 day of storage, 

rising to 27.25 meq.kg-1 at the end of storage 

period (21 days), of storage period (21 days).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. (5): Determination of the peroxide values of sunflower oil added to different 

concentrations of mixture (ethane and linseed oil) by 1: 1 and BHT during different 

storage periods. (The different letters refer to that there are significant differences 

between the rates at probability P ≤ 0.05). 
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while the other concentrations showed a 

significant decrease P≤0.05 in the peroxide 

values for the other concentrations. A 

peroxide value for the concentration of 0.2 

mg.g-1 was 1.21meq.kg-1 at the 0 day of 

storage, reaching to 10.734 meq.kg-1 at the 

end concentrations (0.4 and 0.6) mg. g-1 

showed the highest increase in peroxide 

values at the end of storage period (6.197and 

3.155) meq.kg-1, respectively. The 

concentration of BHT added to the 

sunflower oil showed a slight change in the 

peroxide values during storage, as it was 

1.25, 1.27, 1.28 and 1.3) for meq.kg-1 for the 

mentioned periods.  

    The significant change in the peroxide 

values of sunflower oil, which has different 

concentrations of the mixture (alcohol 

extract: flaxseed oil), may be due to 

containment of mixture good concentrations 

of phenolic compounds that possessed 

bioactivity as shown in fig. (3) and fatty acid 

hexadecanoic acid ethyl ester, as well as the 

presence of ascorbic acid and gamma 

tocopherols with good concentrations (8.68 

and 2.62%) respectively. Ascorbic acid and 

gamma tocopherols possessed antioxidant 

effect and their work as synergistic action, 

the tocopherols donate the hydrogen atom at  

the 6-Hydroxyl group to the chroman ring 

and single oxygen capture; this will produce 

radical of the tocopherol , with a strong 

reducing agent such as ascorbic acid, will 

act to reduce the tocopherol radical and 

convert it to tocopherol again. This process 

is called regenerated of tocopherol and thus 

the action of tocopherol continues as an 

antioxidant. Moreover, the ascorbic acid 

played as scavenger or capture for free 

radicles, single oxygen and metals that 

caused oxidation in foods systems. 

Bernacchia et al. (2014) showed that the 

flaxseed content of gamma tocopherol was 

522 mg.100g-1 seeds and 0.5 mg.100g-1 of 

ascorbic acid. Ivanova-Petropulos et al. 

(2015) noted that there were 41 terpenic 

compounds in sunflower oil, pumpkin seed 

oil and flaxseed oil. Flaxseed oil ranked 

third with 47.66% of total terpenes after 

sunflower oil pumpkin seed oil. Moreover, 

the results of the diagnosis showed a beta-

sesquiphellandrene compound. Han et al. 

(2018) indicated that the effectiveness of 

ascorbic acid as an antioxidant in oils is 

higher than its presence in emulsifiers; the 

reason for that  was attributed to the 

difference in polarization.  

    A number of studies have shown that 

copaene is a terpenic compound called 

sesquiterpenes , which is found naturally in 

the oils of some plants and has shown 

antioxidant activity, a study noted that 

copaene compound showed an inhibition 

activity for linoleic acid oxidation amounted 

80% (Quintans et al., 2013) . 

    Ibraheim et al. (2012) explained that 1,3- 

cyclohexadiene, 5- (1,5-dimethyl-4-hexenyl) 

-2-methyl, [S- (R*, S*)] compound is 

monoterpene, and it is one of the compounds 

with antioxidant activity in tea tree oil. Zhao 

et al. (2010) pointed out that the compound 

of beta-sesquiphellandrene of antioxidants in 

turmeric. Arora et al. (2017) reported that 

cyclohexene, 1.5-dimethyl-4-hexenyl-6- 

methyl-[S- (R*, S*)] is called Beta-

Sesquiphellandrene. It is one of the 
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sesquiterpene compounds that found in high 

concentrations in garlic oil and has anti-

oxidant and cancer effects.  

    El-Sayed et al. (2015) found that the 

compound of diethyl hexyl phthalate 

obtained from P. janthinellum had an 

antioxidant activity amounted 77.99% at the 

concentration of 12 μg. ml-1. A number of 

studies have also indicated that the beta-

sitosterol compound is the common name of 

compound 17- (1, 5-Dimethylhexyl) -10,13-

dimethyl-4 vinylhexadecahydrocyclopenta 

[a] phenanthr has an antioxidant effect 

(Gupta et al., 2011). While Baskar et al. 

(2012) explained that the compound beta-

sitosterol is a low to moderate antioxidant 

through its ability to reduce the level of 

reactive oxygen. 

    Tyagi & Agarwal (2017) found that 

hexadecanoic acid has an antioxidant effect. 

It was also noted that 2, 6, 10, 14, 18, 22- 

tetracosahexaene, 2, 6, 10, 15, 19, 23-

hexamethyl-, (all-E) -the peak 24, which 

common name is squalene , were found in 

liver oil Shark and some seeds such as grape 

seeds and flaxseed. Arora et al. (2017) 

indicated that squalene is a tri-terpene and a 

natural antioxidant. Dessi et al. (2002) 

explained that the  squalene has an ability to 

protect linolenic acid, linoleic, aracidone 

and decosahexanoic acid from oxidation 

during thermal treatment and ultraviolet 

radiation. 

Conclusion  

The results obtained by GC/MS for the 

extract of alcohol and flax seed oil have 

been observed to contain many important 

compounds that have a positive effect on the 

preservation of human food and health. This 

benefits can be increased by combining 

these compounds (alcohol extract and oil) 

which lead to inhibition factors causing 

oxidation. It was concluded that the 

concentration of 0.6 mg.g-1 at 1:1 mixing 

ratio showed a clear advantage in preserving 

the oxidation of sunflower oil compared to 

the standard sample. 
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 تشخيص المركبات النشطة حيويا في مستخلص بذور الكتان وزيتها واستخدام خليطهما كمضاد للأكسدة

 
 وسن كاظم عبدالرزاق التميمي1،  نجلاء حسين صبر الجاروري1  و علي عبدالامير خلف2

 ، العراقجامعة البصرةقسم علوم الاغذية، كلية الزراعة، 1

  2 الشركة  العامة لتجارة المواد الغذائية فرع البصرة، وزارة التجارة، العراق 

هدفت الدراسة الى استخلاص المكونات المهمة ذات الفعالية الحيوية من بذور الكتان بطرق مختلفة وقدر حاصل ومحتوى : المستخلص

اللكنين والزيت للمكونات ) DPPHالفينولات الكلية والفعالية المضادة للاكسدة والنسبة المئوية لتثبيط حامض اللينوليك بطريقة 

والمستخلص المائي الخالي من الايونات (، كما شخصت مكونات زيت بذور الكتان بتقنية % 100% و 80والمستخلص الايثانولي 

GC/MS  ( في اعاقة عملية الاكسدة لحامض اللينوليك خلال المدد  % والزيت80ومن ثم قيمت كفاءة الخليط )المستخلص الايثانولي

% و 80المكونات اللكنين والزيت والمستخلص الايثانولي  ( يوما عند درجة حرارة المختبر. اذ بلغ حاصل21و 14و 7و 0الخزنية ) 

بذور على التوالي. في حين بلغ  1-غم100(غم.13و 9.6و 10.9و 40.52و  0.12% والمستخلص المائي الخالي من الايونات )100

بذور الكتان اعلى  . واعطى زيت على التوالي mgGAE.100g-1( 483و 2098و 3315و 1165و 700المحتوى الكلي للفينولات )

% وبنسبة 71.24% بفعالية بلغت 80%، يليها المستخلص الايثانولي 73.19% بنسبة تثبيط بلغت 79.3فعالية مضادة للاكسدة بلغت 

%، في حين اظهر كل من اللكنين والمستخلص 43.67% بنسبة تثبيط 48.67% بفعالية 100% ثم المستخلص الايثانولي 65.9تثبيط 

. ومن خلال تشخيص زيت بذور (% على التوالي16.21و  30.29ط ) (% بنسبة تثبي21.68و  35.7ية مضادة للاكسدة )لالمائي اقل فعا

لوحظ احتواء الزيت على المركبات ذات الفعالية المضادة للاكسدة شملت المركبات التربينية الاحادية والثنائية  GC/MSالكتان بتقتية 

-Cyclohexadiene, 5-(1,5-dimethyl-4-hexenyl)-2-methyl-,[S-3 ,1% و 0.24بالتركيز  Copaeneوالثلاثية ))

(R*,S*)] و 0.22 بالتركيز %Cyclohexene,3-(1,5-dimethyl-4-hexenyl)-6-methylene-, [S-(R*,S*)]-  بالتركيز

 %(0.32بالتركيز  -Tetracosahexaene, 2, 6, 10, 15, 19, 23-hexamethyl-,(all-E)-22 ,18 ,14 ,10 ,6 ,2% و 0.17

-10,13-dimethyl-4-(Dimethylhexyl-1,5)-17% و1.85بالتركــــــــــــــــــــــــــيز  Diethylphthalateو

vinylhexadecahydrocyclopenta[a]phenanthr  و 0.32بالتركيز %Hexadecanoic Acid  فضلا عن وجود حامض

% 80. كما اظهر خليط المستخلص الايثانولي (% على التوالي 2.62و  8.68غت ) وفيرول بتراكيز جيدة بلالاسكوربيك والكاما توك

  0.6، اذ بلغ اقصى انخفاض لقيمة رقم البيروكسيد عند التركيز سيد بارتفاع تركيز الخليط المضافوالزيت انخفاضا في قيم رقم البيروك

 خلال فترات الخزن. عينة القياسية خليط مقارنة مع ال 1-ملغم.غم

  .، الفعالية المضادة للاكسدةلفعالة حيويا، الفينولات الكلية، المركبات امركبات بذور الكتان: كلمات مفتاحية

 


