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ABSTRACT 
 

This study was designed to determine fatty acids composition in some Egyptian vegetable oils 

namely virgin olive, sunflower, corn, and sesame seed oils. Obtained results using gas chromatography 

(GC) showed that these oils are a good source of monounsaturated fatty acids (MUFAs) because the highest 

of Monounsaturated Fatty Acids (MUFAs) that reported being 63.62% in virgin olive oil, sunflower oil 

28.04, corn oil 28.21 and sesame oil 43.3%, respectively.  Also, n-3 PUFA represented by α-linolenic acid 

(ALA, C18:3, n-3) were virgin olive oil, sunflower oil, corn oil and sesame oil at the ratio of 0, 27%, 0.53%, 

0.54% and 0.4%, while n-6 PUFA virgin olive, sunflower, corn, and sesame oils were represented by 

linoleic (LA, C18:2, n-6) at the ratio of 24.65%, 57.36%, 57.00% and 41.33%. Virgin olive oil and 

Sunflower oil had high amount of free radical scavenging capacity (IC50516.32؛ mg and 2278.643, 

respectively). While Sesame oil and corn oil had relatively low capacity (IC502459.42؛ mg and 132179.8 

mg, respectively) in compared with ascorbic acid (IC50:10 µ/ml). The highest amount of phenolic 

compounds was 1.3095g GAE/100g in virgin olive oil, while the lowest oil one in phenolic compounds 

was sunflower oil reported by 0.1641g GAE/100g. Antibacterial activity has not been detected in the all 

analyzed vegetable oils. 
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INTRODUCTION 
 

25% of the calories required for a person are 

consumed from vegetable oils, which are one of the most 

important components of the human diet. In food products, 

vegetable oils act as carriers of fat-soluble vitamins (A, D, 

E, and K), and they have an important functional and 

sensory role as they contain essential linoleic and linolenic 

acids that are responsible for growth (Fasina et al., 2006 and 

Dzisiak, 2004). Free fatty acids are classified into categories 

such as saturated, monounsaturated (MUFA) and 

polyunsaturated fatty acids (PUFA). Unsaturated acids are 

classified into a chain known as omega, being ω-9 

considered unnecessary for humans, and ω-3 and ω-6 as 

essential fatty acids that mammals cannot synthesize, so 

they must be obtained in the diet (Ristic and Ristic, 2003 and 

Assiesa, et al., 2004). The proportion of unsaturated fatty 

acids is of great importance in human nutrition, and we find 

that high levels of saturated fatty acids are very important in 

the composition of food oils and fats because of its 

importance in increasing the stability of the oil, but we find 

that it is not desirable from a nutritional point of view for 

humans as the high levels of fatty acids Saturated with a 

significant role in increasing the concentration of low-

density lipoprotein (LDL) to high-density lipoprotein 

(HDL), and promotes the vascular smooth and clothing 

muscle proliferation Diet with increasing intake of linolenic 

and linoleic acids increase HDL-cholesterol and decreases 

LDL-cholesterol, Although higher oleic acid intake reduces 

LDL-cholesterol, it does not affect levels of HDL 

cholesterol (Lawton, et al., 2000).  

In the countries of the Mediterranean Sea, we find 

that olive oil is one of the main ingredients in the diets of 

those who live in these countries, and olive oil is the main 

source of fats in their kitchen (Gunstone, 2011). Also, there 

are two major fatty acids: PUFA (high sunflower, corn, 

maize and soybean oils concentrations). A person needs a 

high level of essential fatty acids (PUFA) as a diet. The total 

percentage of PUFA constituted by linoleic acid (18:2) 

alone is about 60 percent in corn oil, while, the 

monounsaturated fatty acid (MUFA) (high canola, peanut, 

and olive oil concentrations), about 24 percent is MUFA 

(oleic acid; 18:1), Palmitic acid (16:0) is almost 13 percent 

among saturated fatty acids, and stearic acid (18:0) is 1 

percent (Milin et al., 2001).  

Sesame oil is distinguished from other vegetable oils 

as it is rich in unsaturated fatty acids due to the oil’s ability 

to reduce cholesterol levels in the blood, where the oil 

contains a type of phospholipids with a very high 

percentage, which is lecithin, which acts as a strong 

emulsifier that dissolves fats in aqueous media (Lichtenstein 

and Deckelbaum, 2001). It has a high volume of 

polyunsaturated fat, abundant compounds of lignans and 

alpha tocopherol. The composition of fatty acids contains 

43% oleic and linoleic acids, 9% palmitic fatty acids and 4% 

stearic acid (Sowmya, et al., 2009). Traditional medical 

practitioners use sesame oil as a topical antibacterial, 

antifungal, and antivirus (Chandra and Kuvibidila, 2012). 

http://www.jfds.mans.edu.eg/
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Natural antioxidants are significant phenolic 

compounds. In general, Caffeine Acid Equivalent (CAE) is 

the term used to express phenol content. It is customary to 

estimate the phenolic content of vegetable oils without 

considering the source or form, is in the range of 18–99 ppm 

CAE (Siger, et al., 2008). The objective of this study was to 

determine the composition of fatty acids, antioxidants, and 

antibacterial activity in some Egyptian vegetable oils which 

are spread in Egypt namely of virgin olive, sesame, corn, 

and sunflower oils to show their nutritional importance.   
 

MATERIALS AND METHODS 
 

Materials 

Virgin Olive oil obtained from El-Dorra market in 

New Damietta that obtained from Suez Sinai. Sunflower oil 

and corn oil obtained from El-Sherbiny's company in 

Damietta, Egypt and it were produced by Arma Company 

in Obour City, Cairo, Egypt. Sesame oil obtained from EL-

Masrayia Company for Natural Oils, Cairo, Egypt. Bacterial 

strains were two-gram positive bacteria namely, Bacillus 

cereus (B-211) and staphylococcus aureus (ATCC 6538) as 

well as two-gram negative Bacteria, Pseudomonas 

aeruginsa (B-212) and Escherichia coli (B211) were 

obtained from Assiut University Mycological Center 

(AUMC), EGYPT. 

Methods 

Fatty acids composition: Fatty acids composition of virgin 

olive, corn, sunflower, and sesame oils were determined 

using GLC namely "PayUnicam304 by flame ionisation 

detector and column ЕСТМWAX, 30m, ID0.25mm, and 

Film 0,25μm" in Institute Food & Feed Technology 

according to AOAC (2016). 

Acid value: The acid value of oils was determined 

according to AOAC (2016). 

Thiobarbaturic acid (TBA): The TBARS distillation 

method were determined using a spectrophotometer Method 

at 538nm with the double beam Perkin Elmer UV/Visible 

spectrophotometer (Lamda2S) according to the method 

showed by Vycnke (1970). The absorbance was determined 

at 538nm by a spectrophotometer at 538nm against a blank 

containing distilled water and TBA. The results were 

expressed as "mg malonaldehyde (MDA) on oil. 

TBA mg (MDA)\kg = OD × 7.8 
OD: The spectrophotometric absorbance of rose color for samples of 

oils at 538 nm.  

Antioxidant Activity for different vegetable oils: 

Radical scavenging activity of oils using DPPH: The 

antioxidant activity of virgin olive oil, sunflower oil, corn oil 

and sesame oil were performed by 2, 2–Diphenyl-1-

picrylhydrazyle (DPPH) radical scavenging capacity 

according by Amarowicz et al. (2004). 

Total phenols content: Total Phenol content of olive oil 

was determined according to Gutifinger (1981). The 

phenolic contents were extracted by (40:60) aqueous 

alcohol solution and the extraction process were repeated 

two times. 

The antibacterial Susceptibility Determination by Agar 

Diffusion for vegetable oils: Agar diffusion test was 

determined with some modifications following of Fratianni 

et al. (2016). 
 

RESULTS AND DISCUSSION 
 

Fatty acids composition of different vegetable oils (virgin 

olive, sunflower, corn, and sesame oils): 

Table (1) shows the fatty acid content of virgin olive 

oil, and from the results obtained, we found that virgin olive 

oil contains Palmitic Acid,, Stearic acid, Vaccenic acid, 

Oleic acid, Linoleic acid n6, Linolenic acid n3, Arachidic 

acid, Behenic acid and non-Identified fatty acids that 

reported 6.5%, 3.56%, 0.72%, 24.65%, 62.9%, 0.27%, 

0.20%, 0.48% and 0.02%, respectively. The fatty acid 

content of sunflower oil contains Palimitic Acid,, Stearic 

acid, Vaccinic acid, Oleic acid, Linoleic acid n6, Linolenic 

acid n3 and Non-Identified fatty acids that reported 11.39%, 

1.84%, 0.56%, 27.48%, 57.36%, 0.53% and 0.18%, 

respectively. The corn oil contains Palimitic Acid, 

Palmitoleic acid, Stearic acid, Vaccinic acid, Oleic acid, 

Linoleic acid n6, Linolenic acid n3 and Arachidic acid fatty 

acids that reported 11.56%, 0.10%, 1.73%, 0.61%, 27.5%, 

57.0%, 0.54% and 0.20%, respectively. While, the sesame 

oil contains Palimitic Acid,, Stearic acid, Vaccinic acid, 

Oleic acid, Linoleic acid n6, Linolenic acid n3, Arachidic 

acid, and non-identified fatty acids that reported 9.14%, 

5.10%, 0.96%, 42.0%, 41.33%, 0.4%, 0.54% and 0.22%, 

respectively. Also, from the results the predominant fatty 

acid in virgin olive oil of Linoleic acid 24.65% and Oleic 

acid 62.9%. Orsavova, et al. (2015) reported that sunflower 

oil C18:1cis (n-9) 28.0%, C18:2cis (n-6) 62.2%; sesame oil 

C18:1cis (n-9) 41.5% C18:1cis (n-6) 40.9%; olive oil 

C18:1cis (n-9) 66.4% C18:2cis (n-6) 16.4%. 

Various effects of SFAs on human health have been 

studied through some studies, and it has been shown that 

both lauric acid (C12: 0) and myristic acid (C14: 0) raise 

total plasma cholesterol concentrations and this is due to an 

increase in low-density lipoprotein cholesterol, and high 

both LDL and HDL concentrations (Denke and Grundy, 

1992) and Zock et al., 1994). The fatty acid composition of 

vegetable oils consists of a mixture of saturated fatty acids 

(SFAs) and unsaturated fatty acids (UNFAs) classified 

according to the number of unsaturated bonds as 

monounsaturated (MUFAs) or polyunsaturated fatty acids 

(PUFAs). However, each of the vegetable oils analyzed 

have a specific fatty acid distribution depending on their 

plant sources (Mensink, 2003 and Lawrence, 2013). 

Obtained results also, showed that, monounsaturated fatty 

acids (MUFAS) olive, sesame, corn, and sunflower oils are 

an excellent resource for (MUFAs) because the highest of 

Monounsaturated Fatty Acids (MUFAs) that reported in 

virgin olive oil 63.62%, sunflower oil 28.04, corn oil 

28.21and sesame oil 43.3%. Nuts, seeds, and leafy 

vegetables are often the main sources of polyunsaturated 

fatty acids (PUFAs) (De Caterina and Basta, 2001). Their 

names were identified by differentiating them by the 

location of the first double bond in the carbon chain of fatty 

acids (n-3 and n-6 PUFAs) due to the large differences in 

their biological functions that can be derived from the course 

of their reactions in the body Mišurcová, et al. (2011), the 

ratio of n-6 / n-3 has been discussed through many studies 

and is considered the main factor for the balanced synthesis 

of eicosanoids. Also, the proportions recognized in the 

human diet have been relied upon. 
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Results in From Table (1). In the analyzed oils, n-3 

PUFAs represented by α-linolenic acid (ALA, C18:3, n-3) 

were found in virgin olive oil at ratio 0, 27%, while the 

group of n-6 PUFAs was represented by linoleic (LA, 

C18:2, n-6) 24.65%. From Table (1) n-3 PUFAs represented 

by α-linolenic acid (ALA, C18:3, n-3) were found in 

sunflower oil at ratio 0.53%, while the group of n-6 PUFAs 

was represented by linoleic (LA, C18:2, n-6) at ratio 

57.36%. In addition, from this Table, n-3 PUFAs 

represented by α-linolenic acid (ALA, C18:3, n-3) were 

found in corn oil at ratio 0. 54%, while the group of n-6 

PUFAs was represented by linoleic (LA, C18:2, n-6) at ratio 

57.00%. From the Table (1) n-3 PUFAs represented by α-

linolenic acid (ALA, C18:3, n-3) were found in sesame oil 

at ratio 0.4%, while the group of n-6 PUFAs was 

represented by linoleic (LA, C18:2, n-6) at ratio 41.33%. 

These results agreement with Sirtori et al. (1992), Gharby et 

al. (2017) and Chowdhury (2007). 
 

Table 1. Total fatty acids, total unsaturated, total 

saturated the amount of different ratio of 

essential fatty acids. 

Fatty  

acids 

Vegetable oil samples 

Virgin olive Corn Sunflower Sesame 

Saturated fatty acid: 

1-Palimitic Acid C16:0 6.5% 11.56% 11.39% 9.14% 

2-Stearic acid C18:0 3.56% 1.73% 1.84% 5.10% 

3-Arachidic acid C20:0 0.20% 0.20% -- 0.54% 

4-Behenic acid C22:0 0.48% -- -- -- 

Total Saturated fatty acids: 10.74% 13.49% 13.23% 14.78% 

B) Unsaturated fatty acid 

1-Palmitoleic acid C16:1 ω7 -- 0.10% -- 0.14% 

2-Oleic acid  C18:1 ω 9 62.9% 27.5% 27.48% 42.0% 

3-Vaccinic acid    C18:1 ω7 0.72% 0.61% 0.56% 0.96% 

4-Linoleic acid C18:2 n6 24.65% 57.0% 57.36% 41.33% 

5-Linoleic acid C18:2 ω 4 0.74% 0.80% 0.66% -- 

6-Linolenic acid C18:3 n3 0.27% 0.54% 0.53% 0.4% 

7-Gadolic acid C20:1 ω9 -- -- -- 0.20% 

Total unsaturated fatty acids 89.28% 86.55% 86.59% 85.03% 

C) Non-Identified fatty acids 0.02% -- 0.18% 0.22% 
 

Acid value and TBA of virgin olive, corn, sunflower and 

sesame oils: 

From data in Table (2) acid value in vegetable oils:  

namely Virgin olive, corn, sunflower and sesame oils 

reported 0.989, 0.136, 0.198 and 0.921 mg/g, respectively, 

these results agreed with (Squires, 1991 and Al‐Sherbini et 

al., 2018) who reported the acid value of corn oil ranged 

from 0.1-1.1 mg/g (Rey, et al., 2001; Cao, et al., 2015 and 

Grossi, et al., 2014) who reported the acid value ranged from 

0.8-2%. It was decided that the acidity of olive oil should be 

according to decide by the International Olive Council 

(IOC) in 2015 that the acidity be as follows: extra-virgin 

olive oil (0.8%), virgin olive oil (2%), and ordinary olive oil 

(3.3%). Data showed that virgin olive oil recorded the 

highest acid value followed by sesame oil, while the lowest 

is corn oil. 

From data in Table (2), TBA in different vegetables 

oils: Virgin olive, sunflower, corn and sesame oils reported 

1.0062, 0.405, 0.2 and 0.421, respectively. This results 

agreement with Rey, et al. (2001), Cao, et al. (2015), 

Nouros, et al. (2000), Squires, (1991) and El-Kalyoubi 

(2015) reported TBA of olive oil ranged 0.01-1.86. data 

showed that virgin olive oil scored the highest TBA value 

followed by sesame oil, while the lowest oil in TBA value 

is corn oil followed by sunflower oil. 
 

Table 2. Acid value and thiobarbituric acid values TBA 

of virgin olive, corn, sunflower and sesame oils:    

Vegetable oil 

samples 

Acid value 

 (mg/g) 

TBA µg malonaldehyde 

/kg oil 

Virgin olive oil 0.989 1.0062 

Sunflower oil 0.198 0.405 

Corn oil 0.136 0.200 

Sesame oil 0.921 0.421 
 

Total phenolic contents of vegetable oils (Virgin olive, 

Sunflower, Corn, and Sesame oils): 

Phenolic compounds have many benefits for human 

beings such as antioxidant and antimicrobial activities. 

Results obtained in Table (3) showed that highest phenolic 

compounds exhibited in virgin olive oil by 1.3095g 

GAE/100g, while the lowest one was sunflower oil as 

0.1641g GAE/100g. While corn oil and sesame oil reported 

0.1796, 0.5022, respectively. Obtained results agreement 

with those by Aşık and Özkan (2011) who studied physco-

chemical and antioxidant properties of olive oil extracted 

from Memecik cultivar, total phenolic content and 

antioxidant activity of oils was 169.25mg gallic acid 

equivalent/kg. These results agreement, with Tuberoso et al. 

(2016) who studied Extra virgin olive oils from fruits of 

Italian autochthonous varieties Tonda di Villacidro, Tonda 

di Cagliari, Semidana, and Bosana were investigated to 

promote their quality aspects and reported that total poly 

phenols ranged 133-421mg GAE/kg extract these results 

similar the results obtained from Table (3). 

Cultivation procedures, environmental factors, the 

stage of harvest, storage conditions, fruit processing and 

stages of olive harvesting are all factors that lead to 

differences in the total phenolate content of the oil, and this 

is what was decided by (Mousa et al., 1996) who studied 

after the oils extracted from the main Jordanian varieties 

such as Rumi and Nabali. Güzel et al. (2009) who studied 

Antioxidant and total Phenol Contents of Turkish Oils: 

Sunflower 0.412 mM gallic acid equivalents/L, corn oil 

0.448 mM gallic acid equivalents/L. Several factors can 

influence phenolics content of sesame oil. Studies showed 

that extrinsic factors (as climatic and geographical factors), 

genetic factors, but also the maturation degree of plant and 

the length of storage influence on the content of antioxidant 

compounds (Williamson et al., 2008). Zeb et al. (2017) 

reported the poly phenols in sesame oil 0.7g GAE/100g 

extract these results differ from results obtained in Table (3). 
 

Table 3. Total phenolic contents of vegetable oils (virgin 

olive, sunflower, corn, and sunflower oils):  

Vegetable oil samples Phenolic Compounds (GAE g/100g EX) * 

Virgin olive 1.3095 

Sunflower 0.1641 

Corn 0.1796 

Sesame 0.5022 
*(gGAE/100g extract): gram of gallic acid equivalent per 100 grams of 

extract. 

 

Radical scavenging activity of vegetable oils extract 

using DPPH: 

Determination of 2, 2-diphenyl-1-picryl-hydrazyl 

measures the ability to donate hydrogen ion to free radicals. 
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DPPH obtain the maximum absorbance at 517nm and are 

purple color. The color changes from purple to yellow 

because DPPH free radicals are reduced by an antioxidant. 

The result of de-colorization could be observed 

spectrophotometry like as a measurement of antioxidant 

activity a further reduction of in solution absorbance 

indicates a higher antioxidant activity. 

The antioxidant capacity of vegetables oils extracts 

(scavenge DPPH free radicals from the results obtained in 

Table (4) showed that virgin olive oil and Sunflower oil 

have high free radical scavenging capacity (IC50516.32؛ mg 

and 2278.643 mg, respectively). While Sesame oil and corn 

oil had relatively low capacity (IC502459.42؛ mg and 

132179.8 mg, respectively) in compared with ascorbic acid 

(IC50:10 µ/ml), considering that there is a reverse 

relationship between the IC50 value and the antioxidant 

activity. These results might be due to the total phenolic 

content of virgin olive, sunflower, corn, and sesame oils that 

showed in Table (4).  
 

Table 4. Radical scavenging activity (DPPH%) of Virgin 

olive, sunflower, corn, and sesame oils: 

Inhibition 

% 

Vit C 

(µg) 

(mg) 

Virgin olive 

oil 

Sunflower 

oil 

Corn  

oil 

Sesame 

oil 

10 2 118.285 512.563 33812.37 626.02 

20 4 217.794 954.083 58404.22 1084.37 

30 6 317.303 1395.603 82996.08 1542.72 

40 8 416.812 1837.123 107587.9 2001.07 

50 10 516.321 2278.643 132179.8 2459.42 

 

Antibacterial Activity of vegetable oils under study: 

The antibacterial capability of oils virgin olive, 

sunflower, corn and sesame oils were assayed against Two-

gram positive bacteria namely, Bacillus cereus (B-211) and 

staphylococcus aureus (ATCC 6538) as well as two-gram 

negative Bacteria, Pseudomonas aeruginsa (B-212) and 

Escherichia coli (B-211), through the inhibition zone test. 

Results are shown in Table (5) these results agreement with 

Gonzalez, et al. (1990) who reported antibacterial activity 

has not been detected in olive oil Pietrocola, et al. (2018). 

Also, these results agreement with Nazzaro, et al. (2019) 

who studied antibacterial activity on oils extracted from 

three varieties of olive, Ruvea antica, Ogliarola, and Ravece 

of O. europea, and reported that Anti-microbial effect varies 

depending on the bacterial strains used and depending on the 

type extracted oils because Ravece of O. europea, not 

detected any effect with S. aureus unlike other types.In 

addition, Sesame oil and virgin olive oil not detected against 

S. aureas this may be due to the low of concentration was 

used Heidari-Soureshjani, et al. (2016). 
 

Table 5. Clear zones diameters (mm) of oils extract 

against some pathogenic bacteria strains: 

pathogenic 

bacteria strains 

Clear zone for different vegetable oils 

Virgin 

Olive 
Sunflower Corn Sesame 

Concentrations of extracts (µg) 

50 70 50 70 50 70 50 70 

Bacillus cereus -- -- -- -- -- -- -- -- 

Escherichia coli -- -- -- -- -- -- -- -- 

P. aeruginsa -- -- -- -- -- -- -- -- 

S. aureus -- -- -- -- -- -- -- -- 

CONCLUSION 
 

Virgin olive, corn, sunflower, and sesame oils are a 

good source of essential fatty acids, covering both SFAs, 

MUFAs and MUFA groups. The type of fatty acids varies 

from one source to another depending on the source from 

which they were extracted and the technological processes 

that were followed during the production process. Analyzed 

oils samples not detected antibacterial activity. Phenolic 

compounds were reported in analyzed oils samples. 

However virgin olive oil reported the highest content of 

phenolic compounds. Virgin olive oil had the highest free 

radical scavenging capacity (IC50516.32؛ mg/ml. The results 

of this research include data on these oils have a nutritional 

and health impact in order to function as dietary sources of 

antioxidants of natural origin.   
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 الغذائية المصرية وتزيلومضادات األكسدة والخصائص المضادة للبكتيريا لاألحماض الدهنية عن تركيب دراسات 
 1آمال معتمد حسن عبدالله و 2البشوتي حامد أمين دينا ،1محمد نور الدين فريد حماد

 مصر - جامعة دمياط -كلية الزراعة  -قسم األلبان  1
 مصر -جامعة دمياط  -كلية التربية النوعية  -اإلقتصاد المنزلي  قسم 2
 

الييتتن البكر وزيت عبضد الشمس وزيت الذرة وزيت السمسم بضستخدام  محمض  الدهيية لزييت  الذذايية األ تركيب لدراسة  صممت هذه الدراسة لتحديد

الرتفضع األمحمض  الدهيية األمحضدية  (MUFAs) ، وتعتبر الييت  التي تم تحزيزهض مصدًرا جيدًا لألمحمض  الدهيية األمحضدية غير المشبعة (GC) كرومضتتجرافيض الذضز

.وجد في ٪26.6، زيت السمسم %60.62، زيت الذرة % 60.82، زيت دوار الشمس ٪36.36المتجتدة في زيت الييتتن البكر  (MUFAs) غير المشبعة

في زيت الييتتن البكر وزيت عبضد  (ALA, C18: 3 n-3) ثزة بحمض ألفض لييتليييكمم PUFAs الييت  التي تم تحزيزهض االمحمض  الدهيية عديدة عدم التشبع 

 :n-6 , LA,C18) الزييتليكمحمض الممثزة في  PUFA ، بييمض وجد  مجمتعة٪2. 8و  ٪32. 8، ٪36. 8، ٪62، 8الشمس وزيت الذرة وزيت السمسم بيسبة 

عزي التتالي. زيت الييتتن البكر وزيت  ٪22.66، ٪32.88، ٪32.63، ٪ 62.33، زيت الشمس ، زيت الذرة وزيت السمسم بيسب  (في زيت الييتتن البكر2

بييمض كضن لييت السمسم وزيت الذرة سعة ميخفضة , مجم عزى التتالي 6620.326مجم و  323.66  الجذور الحرة التخزص مندوار الشمس لهمض قدرة عضلية عزى 

وكضن أعزى زيت في المركبض  الفييتلية هت  IC50: 10) )ميكروجرام/مل مقضرنة بحمض األسكتربيك (مجم عزى التتالي 266229.0مجم و  6239.26 نسبيًض

 8.2322، بييمض كضن أقل زيت في المركبض  الفييتلية هت زيت عبضد الشمس محيث تم تسجيل  جم مستخزص288جم.جضليك / 2.6893زيت الييتتن البكر الذي سجل 

 .في الييت  التي تم تحزيزهض يضبكتيرجم مستخزص ولم يتم الكشف عن نشضط مضضد لز288جم جضليك/
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