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ABSTRACT  
The aim of our present work is to verify the effectiveness and efficiency of anextracting technique for sesame oil by Reto-distilation and 
comparing it to extracted by supercritical CO2 phase. The composition of the extracted oil was analyzed by HPLC. We identified the 
triglyceride composition as follows: Tri-linoleyl-glycerol; α-oleyl-linoleyl-di-glycerol; α-palmityl di-linoleyl-glycerol; α.β-di-oleyl-
linoleyl-glycerol; α-palmitoyl-β-oleyl-linoleyl-α glycerol; Tri-oleyl glycerol; α-stearyl-β-oleyl-linoleyl-glycerol αα&-palmityl di-oleyl-
glycerol. The composition of fatty acids gave a high profile in linoleic acid C18: 2Δ9,12 representing 44.85% and oleic acid C18: Δ9 
representing 44.07%, against 8.81% of Palmitic acid and 2.25% of Stearic Acid. This composition made of sesame oil very rich oil in mono 
and di unsaturated fatty acids. 
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INTRODUCTION 
 

Fat is one of the most important sources of energy for the human being. Depending on their state of matter, 
lipids are divided into oils and fats. The oils are insoluble organic substances in water and liquid at ambient 
temperature. This state of matter is mainly due to a physico-chemical property which is the melting point. This 
depends on both intrinsic properties of the molecule: the number of carbons and the number of ethylenic bonds 
(unsaturation of the hydrocarbon chain). The presence of double bonds on the hydrocarbon chains lowers the 
melting point and gets a state of the liquid material at room temperature. The best oils are those that have a 
composition rich in ω3 and ω6polyunsaturated Fatty Acids. These two families of IFA are essential to the 
development and growth of living beings unable to synthesize them. The oil is used since ancient times for 
human consumption but also for lighting and heating [5]. The first oils to be pressed were sesame oil and olive 
oil. Globally, the most important oils today are soybean oil, palm oil and rapeseed oil (canola). The cultivation 
and use of a particular oil vary from one country to another. Traditional techniques for extracting these natural 
substances from plants require significant modifications to reduce risks to health, safety and the environment. 
Consequently, product research and alternative methods more respectful of man and his environment are 
paramount in research and development, including in respect of unit operations chemical engineering 
technologies associated with divisive as the solid-liquid extraction. 

To this end, we became interested in an oleaginous plant that is part of the family Pedaliaceae: Sesame 
(Sesamumindicum L.). Sesame is a bushy shrub up to 1m in height. Sesame oil is a very rich oil acids 
monounsaturated and polyunsaturated representing Gras according to the FDA (2016) nearly 81.4% of Fatty 
Acids, against 14.2% Saturated Fat Acids [13]. Its seeds are rich in oil (50%), protein (20%) [4] and vitamins E 
and K [15]. This vitamin-rich fraction tocopherol also preserves sesame oil autoxidation [14]. Sesame oil is also 
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stable due to its content of sesamol (1.5%). It is also characterized by its high linoleic acid content (37.5 to 
47%), an essential fatty acid for the human body and brought only through diet. Sesame oil and these extracts 
have various very interesting biological activities due to the presence of sesamin, these activities include: anti-
aging [8,16], anti-cancer by inhibiting cancer cells in the G1 phase [18], hypocholesterolemic due to several 
processes acting on cholesterol absorption, synthesis, accumulation its transport by lipoproteins and unsaturated 
ratio [11,9,6,12], hepato-protective by increasing the expression of aldehyde dehydrogenase gene responsible of 
alcohol metabolism in the liver [1,17], blood anti-hypertension [19,20] and finally antioxidant [10,2,14]. Sesame 
oil is not toxic to the consumer, does not irritate the skin and contains no photo-allergens, except for infants 
under one year [7]. 

The objective of our work is to compare two methods of extraction of sesame oil and see their effect on the 
fatty acid composition and some of its physicochemical characteristics (solubility, density and refractive index). 

 
MATERIAL AND METHODS 

 
Oil extracting method: 

10g dry seeds are placed in 50ml chamber is brought to a temperature of 232°C for about 24min. The HE is 
evaporated. It is then condensed through the condenser. The collected liquid resulting distillate, after standing 
the liquid. The oil obtained is stored in the refrigerator at 4°C in the dark. 

 
Table 1: Operating conditions 

Dry matter (gr) 10g 
Maximum temperature (°C) 232°C 
Distillation time (min) 24’ 

 
Solubility: 

It checks the polarity and thus the solubility of the oil in various organic solvents. sesame oil must be 
essentially insoluble in ethanol at 96% and miscible with petroleum ether. 

 
Density: 

Measured by a benchtop densitometer according to standard methods and 20°C. Sesame oil density should 
be about 0.919. 

 
Refractive index: 

Measured on an Abbe refractometer at 20°C, the refractive index is an abstract parameter that allows 
however to characterize an oil. The sesame oil refractive index should be about 1.473. 

 
Triglyceride composition by HPLC: 

The triglyceride composition is determined by high performance liquid chromatography as follows: 
Weigh 50mg sesame oil and complete to 10 ml with a mixture of equal volumes of acetone and methylene 
chloride 

Reference solutions: Dissolve 80 mg of triolein equal to acetone and methylene chloride volumes and 
complete to 50 ml with the same solvent mixture. Prepare five (05) reference solutions by dilution of this 
solution to cover a concentration range of from the exclusion limit (0,5%) to the upper limit for OLL (30%). To 
plot the logarithm of the peak area due to triolein the logarithm of triolein concentration in the reference 
solution. 

Column: 2 columns connected in series: dimensions of each column: L = 0.25 m, Ø = 4mm, 
stationary phase: silica gel for chromatography octadecyl (4μm). 

A mobile phase: acetone, chloride méthlène, acétonitriel (5:15:80 VNN). 
Mobile phase B: acetone, acetonitrile, methylene chloride (20:20:60 VNN). 
Flow rate: 1 ml / min. 
Detection: Carrier gas: nitrogen, 
Flow rate: 0.7 l / min, 
Evaporator temperature: 85 ° C, 
Nebulizer temperature: 45 ° C. 
Injection: 20μl. 
Peak identification: using the chromatograms obtained with reference solutions to identify the peak of the 

triolein. Fatty acids are designated as follows: linolenic (Ln), linoleic (L), oleic (O), palmitic (P) and steric (S). 
System suitability: test solution: 
Resolution: minimum 1.5 between the peaks due to OOO (triolein) and SOL. 
Using the calibration curve obtained with the reference solutions, determining the percentage content of 

each peak having an area greater than that of the peak corresponding to the limited exclusion (0.5%). 
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Fig. 1: Triglycerides composition standards  
 

RESULTS AND DISCUSSION 
 

Yield kinetics: 
The extraction method reached a maximum yield of 63% after 28 minutes. Below is the table showing 

performance trends over time. 
 

Table 2: Sesam oil extracting kinetics  
Temps (minutes) 9 11 13 15 17 18 28 
Rendement (%) 1st drop  3,78 5,88 8,41 10,51 11,77 63 

  
Solubility: 

Sesame oil obtained was insoluble in ethanol at 96% and miscible with petroleum ether as cited in the 
references used. 

 
Density: 

Sesame oil has a density of 0.922 0.919 very close to the standard value. It is slightly but not significantly 
higher benchmarks used. 

 
Refractive index: 

Sesame oil obtained expresses a 1.476 refractive index very close to the standard value 1.473. 
 

Triglyceride composition by HPLC: 
The analysis by HPLC triglycerides chemical composition showed a composition rich in oleic acid and 

linoleic acid. This composition is given in terms of triglycerides. Glyceride each family represents a fraction of 
the fatty acids in the oil. The composition obtained is compared with the sesame oil and standards appears in the 
standards, as shown in the following figure. 
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Fig. 2: Triglycerides composition with respect to the sesame oil standards 
 
1 : Tri-linoleyl-glycérol (LLL) ; 2 : α-oleyl-di-linoleyl-glycérol (OLL) ; 3 : α-palmityl-di-linoleyl-glycérol 

(PLL) ; 4 : α.β-di-oleyl-linoleyl-glycérol (OOL) ; 5 : α-palmityl-β-oleyl-α-linoleyl-glycérol (POL) ; 6 : Tri-
oleyl-glycérol (OOO) ; 7 : α-Stéaryl-β-oleyl-α-linoleyl-glycérol (SOL) ; 8 : α-palmityl-di-oleyl-glycérol (POO) 

Converting the percentage of occurrence of each fatty acid present in sesame oil, we can give the following 
overall composition: 

 
Table 3: Fatty acids composition of sesam oil  

Fatty acid  Formula Occurrence Pourcentage 
• Linoleic acid C18 : 2Δ9,12 112,18 44,85 % 
• Oleic acid C18 : Δ9 110,23 44,07 % 
• Palmitic acid C16 : Δ 0 22,05 8,81 % 
• Staaric acid C18 : Δ 0 5,65 2,25 % 

 
According to the results, we can conclude that sesame oil is an oil rich in unsaturated fatty acids, which 

represent 88.92% of the overall composition. Our results are consistent with the scientific literature and meet the 
overall composition given by researchers such as Botelho et al. [3] who also made an oil extraction in 
supercritical CO2 and obtained corresponding figure. According to these authors, the two main fatty acids in 
sesame oil are linoleic acid and oleic acid representing 88.56% of the fatty acids of the oil. This was in line very 
strongly of our giving an overall percentage of 88.92% for the same two fatty acids. 

 

 
 

Fig. 3: Comparisonbetween CO2 supercritical Phaseand retro-distillation 
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We also note that as the pressure and temperature conditions the samples have shown percentages of oleic 
acid ranging from 34.99 to 38.54%. Which approximates our results of around 44.07% (excluding the free fatty 
acid percentages). 

It is the same for the second majority fatty acid sesame oil is linoleic acid which percentages vary between 
44.47 and 50.02%. This also corresponds to our results with a value of 44.85%. 

 
Conclusion: 

Oils play an important role in human economy, and they are food but also important component in the 
production of medicines; perfumes ; food ... The Sesame (Sesamumindicum) is a medicinal plant belonging to 
the family of Pedaliaceae. This work focused on determining the chemical composition of the seed oil Sesame 
following a pressurized extraction mode and cold. The physicochemical properties of the oil were the subject of 
a control compliance with the sesame oil standards (density, refractive index). The composition of the extracted 
oil was analyzed by HPLC. She identified the triglyceride composition as follows: Tri-linoleyl-glycerol; α-
oleyl-linoleyl-di-glycerol; α-palmityl di-linoleyl-glycerol; α.β-di-oleyl-linoleyl-glycerol; α-palmitoyl-β-oleyl-
linoleyl-α glycerol; Tri-oleyl glycerol; α-stearyl-β-oleyl-linoleyl-glycerol αα&-palmityl di-oleyl-glycerol. 
These triglycerides are divided into 44.85% linoleic acid; 44.07% oleic acid; 8.81% to 2.25% Palmitic and 
Stearic Acid. This composition made of sesame oil a very oil rich in mono unsaturated fatty acids and di. 
Compliance of physicochemical parameters to validate the method of extraction. These properties help in using 
this oil in the extraction of essential oils from aromatic and medicinal plants. 
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