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ABSTRACT: In this study, the oil contents, fatty acid composition and tocopherol contents of 

sesame seed and oils belong to different countries were determined. The oil contents of materials 

changed between 49.22% (India) and 56.16% (Nigeria-Kanu). The major saturated fatty acids  

in sesame seed oils were palmitic (6.06-9.03%), stearic (5.29-6.42%) acids with small 20:0 (0.19-0.71%) 

acids. The main unsaturated fatty acids of sesame oil samples were linoleic (38.11-47.11%)  

and oleic (36.83-44.49%) acids. There was a significant difference in the amounts of the major fatty 

acids in the oil samples (P<0.05). The oils extracted from the Sesamum seeds were composed of 

18.51-49.63 mg /100g γ-tocopherol, 0.134 mg/100g α-tocotrienol (India) and 0.415 mg/100g  

γ-tocotrienol (India). Total contents of tocopherol of samples ranged from 18.508 mg/100 g 

(Nigeria (Benue)) to 49.630 (Turkey (Mersin)). 
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INTRODUCTION 

Sesame (Sesamum indicum L.) is one of the most 

important oilseed crops world wide [1,2]. Sesame seed, 

an oilseed plant of the Pedaliaceae family, is cultivated 

on a worldwide basis for both oil and protein. Sesame 

seeds are used in the making of tahin and halva (sweet), 

and for the preparation of rolls, crackers, cakes  

and pastry products in commercial bakeries [1,3-4].  

The sesame oil is an excellent edible oil that has high 

preservative qualities. It prevents rancidity, even though 

the seeds are prone to rancidity, the oil is resistant  

to oxidation and this is because of the natural preservative 

within the oil called sesamol [5-7]. The chemical  

 

 

 

composition of sesame shows that the seed is an 

important source of oil (44-58%) and protein.  

In general, sesame oil contains oleic (35.9-47%), linoleic 

(35.6-47.6%), palmitic (8.7-13.8%), stearic (2.1-6.4%), 

as well as arachidic acids (0.1-0.7%) [4,8-10]. Sesame  

is called the “Queen of the oilseeds crops” because of  

its high oil yield, mildness and pleasant taste [11]. So, it is 

one of the most ancient oilseed crops known to 

mankind. The purpose of the present study was to assess 

the oil contents, fatty acid composition and tocopherol 

contents of sesame seed and oils belong to different 

countries. 
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EXPERIMENTAL SECTION 

Material 

Sesame seed samples were provided from Gesaş A.Ş 

Industry in Turkey. After dried, seeds were transported  

to the laboratory. Seeds were transported to the laboratory  

in polypropylene bags and held at the refrigerator. They 

are cleaned in an air screen cleaner to remove all foreign 

matter such as dust, dirt and immature and broken seeds 

were discharded as well. The seeds were dried in an 

electric oven at 40 oC until a constant weight was reached, 

and then the seeds were packaged and stored at 4 oC  

till analyses. Seeds were preserved until ground using  

a hummer mill. 

 

Reagents 

Petroleum ether (40-60 °C) was of analytical grade 

(Merck, Darmstadt, Germany). Heptane and tert-butyl 

methyl ether were of HPLC grade (Merck, Darmstadt, 

Germany). Tocopherol and tocotrienol standard 

compounds were purchased from CalBiochem 

(Darmstadt, Germany). Betulin, β-sitosterol, campesterol, 

and stigmasterol were obtained from Aldrich (Munich, 

Germany). 

 

Oil content 

About 2 g of the seeds were ground in a ball mill and 

extracted with petroleum ether in a Soxhlet apparatus  

for 6 h. The solvent was removed by a rotary evaporator 

at 40 °C and 25 Torr. The oil was dried by a stream  

of nitrogen and stored at – 20 °C until used. 

 

Fatty Acid Composition 

One drop of the oil was dissolved in 1 mL of  

n-Heptane, 50 μg of sodium methylate was added, and  

the closed tube was agitated vigorously for 1 min at room 

temperature. After the addition of 100 μL of water, the 

tube was centrifuged at 4500 g for 10 min and the lower 

aqueous phase was removed. Then 50 μL of HCl with  

1 mol methyl orange was added, the solution was shortly 

mixed, and the lower aqueous phase was rejected. About 

20 mg of sodium hydrogen sulphate (monohydrate, extra 

pure; Merck, Darmstadt, Germany) was added, and after 

centrifugation at  4500 g for 10 min, the top n-heptane 

phase was transferred to a vial and injected in a Varian 

5890 gas chromatograph with a capillary column, CP-Sil 

88 (100 m long, 0.25 mm ID, film thickness 0.2 μm).  

The temperature program was as follows: from 155 °C; heated 

to 220 °C (1.5 °C/min), 10 min isotherm; injector 250 °C, 

detector 250 °C; carrier gas 36 cm/s hydrogen; split ratio 

1:50; detector gas 30 mL/min hydrogen; 300 mL/min air 

and 30 mL/min nitrogen; manual injection volume  

less than 1 μL [12,13].  

 

Tocopherols 

For determination of tocopherols, a solution of 250 mg 

of oil in 25 mL of n-heptane was directly used for the HPLC. 

The HPLC analysis was conducted using a Merck-Hitachi 

low-pressure gradient system, fitted with a L-6000 pump, 

a Merck-Hitachi F-1000 fluorescence spectrophotometer 

(detector wavelengths for excitation 295 nm, for emission 

330 nm), and a D-2500 integration system. The samples 

in the amount of 20 μL were injected by a Merck 655-A40 

autosampler onto a Diol phase HPLC column 25 cm x 4.6 mmID 

(Merck, Darmstadt, Germany) used with a flow rate of 

1.3 mL/min. The mobile phase used was n-Heptane/tert-butyl 

methyl ether (99+1, v/v [14]. 

 

Statistiacal Analyses 

All anlayses were carried out three times and the 

results are mean±standard deviation of 11 independent 

sesame seed samples [15]. 

 
RESULTS AND DISCUSSION 

The oil contents of sesame seeds are given in Table 1. 

The oil contents of materials changed between 49.22% 

(India) and 56.16% (Nigeria-Kanu). According to 

literature values oil contents of sesame seeds  

were determined between 44% and 58% [2,4,8,16,17]. Sesame 

seed contains more oil than the major oilseeds, such as 

soybean, rapeseed-canola, sunflower seed, and cotton seed. 

The oil content of sesame seed varies with the variety of 

sesame and growing condition and location of sesame 

plants. Oil content was found to be influenced also  

by daily mean temperature and the cumulative degrees  

of daily temperatures during reproductive stage [18,19]. 

The fatty acid compositions of sesame samples are 

presented in Table 2. The major saturated fatty acids in 

sesame seed oils were palmitic (6.06-9.03%), stearic 

(5.29-6.42%) acids with small 20:0 (0.19-0.71%) acids. 

The main unsaturated fatty acids of sesame oil samples 

were linoleic (38.11-47.11%) and oleic (36.83-44.49%) 
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Table 1: Oil contents of sesame seeds (%). 

Sesame seeds Oil 

Indian 49.22 

Nigeria (Maidaguri) 51.44 

Nigeria (Benue) 53.45 

Burkina Faso 51.69 

Uganda 53.89 

Ethiopia (Humera) 50.14 

Mozambik 51.37 

Ethiopia (Voleqa) 50.43 

Nigeria (Kanu) 56.16 

Afganistan 54.54 

Turkey (Mersin) 55.43 

mean±standard deviation 52.52±2.29 

 
Table 2: Fatty acid composition of sesame seed oils (%). 

Seeds 

Fatty acids 
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Indian 9.01 0.14 5.41 40.88 0.89 42.13 0.30 0.64 0.20 0.14 0.10 

Nigeria (Maidaguri) 8.77 0.11 5.81 39.52 0.86 43.25 0.40 0.67 0.19 0.15 0.10 

Nigeria (Benue) 8.44 0.11 5.62 38.75 0.86 44.58 0.39 0.64 0.20 0.13 0.09 

Burkina Faso 9.03 0.13 5.44 37.54 0.91 45.20 0.35 0.19 0.19 0.14 0.10 

Uganda 7.55 0.10 5.78 39.37 0.77 44.77 0.38 0.65 0.19 0.14 0.10 

Ethiopia (Humera) 8.47 0.10 6.14 38.73 0.80 44.01 0.38 0.68 0.20 0.14 0.10 

Mozambik 8.16 0.10 5.29 36.83 0.82 47.11 0.36 0.64 0.19 0.15 0.10 

Ethiopia (Voleqa) 7.94 0.09 5.84 38.52 0.77 45.16 0.40 0.67 0.20 0.15 0.10 

Nigeria (Kanu) 8.85 0.13 5.33 37.29 0.91 45.88 0.37 0.62 0.20 0.14 0.09 

Afganistan 6.06 0.11 6.42 44.49 0.79 38.11 0.31 0.71 0.22 0.14 0.10 

Turkey (Mersin) 8.73 0.14 5.55 40.86 0.95 42.19 0.33 0.61 0.22 0.12 0.09 

mean±standard deviation 
8.27± 
0.87 

0.11± 
0.02 

5.69± 
0.35 

39.34± 
2.15 

0.86± 
0.06 

43.85± 
2.42 

0.36±0. 
03 

0.61± 
0.14 

0.20± 
0.01 

0.14± 
0.01 

0.10± 
0.01 
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Table 3: Tocpherol contents of sesame seed oils (mg/100g). 

Seeds α-tocotrienol ¥ -tocopherol ¥ -tocotrienol Total 

Indian 0.134 27.365 0.415 27.91 

Nigeria (Maidaguri) - 18.915 - 18.915 

Nigeria (Benue) - 18.508 - 18.508 

Burkina Faso - 26.299 - 26.299 

Uganda - 22.425 - 22.425 

Ethiopia (Humera) - 22.201 - 22.201 

Mozambik - 25.624 - 25.624 

Ethiopia (Voleqa) - 22.368 -- 22.368 

Nigeria (Kanu) - 32.115 - 32.115 

Afganistan - 20.507 - 20.507 

Turkey (Mersin) - 49.630 - 49.630 

mean±standard deviation - 26.00±8.80 - 26.05±8.81 

 

acids (Table 2). There was a significant difference in the 

amounts of the major fatty acids in the oil samples 

(P<0.05). The chemical composition of sesame seed 

varies with the variety, origin, color, and size of the seed [17]. 

Sesame seed oil can be classified in the oleic-linoleic  

the acid group [17]. Linoleic acid is one of the most 

important polyunsaturated fatty acids in human food 

because of its prevention of distinct heart vascular 

diseases [20]. The results obtained are in agreement with 

those of the literature [2,21]. In the previous study, 

sesame oil contained 11.2% palmitic, 41.9% oleic and 

43.9% linoleic acid [16]. The main saturated fatty acids in 

sesame seed oil were palmitic (8.67%), stearic (5.56%) 

acids with small arachidic acid (0.8%) as illustreted  

by Nzikou et al. [2]. Unsaturated fatty acids have  

a favorable effect and positive health benefit than 

saturated fatty acids [22].  

The tocopherol contents of most Sesame seed oils 

investigated in the present study has not been reported  

the previous litereture. All the seed oils analysed 

exhibited differences in their tocopherol contents and the 

differences were found. The oils extracted from the 

Sesamum seeds were composed of 18.51-49.63 mg /100g 

-tocopherol, 0.134 mg/100g α-tocotrienol (India) and 

0.415 mg/100g γ-tocotrienol (India) (Table 3). In other 

study, Aued-Pimentel [21] determined 0.24-36.0 mg/100g 

α-tocopherol, 0.28-0.80 mg/100g β-tocopherol,  

16-42mg/100g γ-tocopherol and 0.17-13.0 mg/100g  

γ-tocopherol in commerical sesame oil samples. The results 

showed partly similar to literature, especially as  

γ-tocopherol. Tocopherol contents in most seed oils could 

not be established. The results of the experiment 

presented here show that sesame seed oil have distinctive 

fatty acid and γ-tocopherol content profiles. Sesame seed   

can be a good source of oils due to the abundance of their 

high oil content. The oil exhibited good physicochemical 

properties and could be useful for industrial applications. 

Sesame seed oils are of an unsaturated type and contain 

mainly the fatty acids like oleic and linoleic. The oil  

can be classified in the oleic-linoleic acid group.  

The evaluation of the tocopherol profile of sesame oils could 

supply important information about the identity of the 

vegetable oils.  

 

Acknowledgement 

This work was supported by the Selçuk University 

Scientific Research Project (S.U.-BAP,  Konya, Turkey). 

 
Received : Apr. 27, 2017  ;  Accepted : Nov. 20, 2017 

 
REFERENCES 

[1] Souza E., Sorrels M.E., Relationships Among 70 

North American Oat Germplasm: I. Cluster Analysis 

Using Quantitative Characters, Crop Sci., 31: 599-

605 (1991). 

https://dl.sciencesocieties.org/publications/cs/abstracts/31/3/CS0310030599
https://dl.sciencesocieties.org/publications/cs/abstracts/31/3/CS0310030599
https://dl.sciencesocieties.org/publications/cs/abstracts/31/3/CS0310030599


Iran. J. Chem. Chem. Eng. Fatty Acid Composition and Tocopherol Contents of ... Vol. 37, No. 5, 2018 

 

Research Article                                                                                                                                                                  155 

[2] Nzikou J.M., Matos L., Bouanga-Kalou G., Ndangui C.B., 

Pambou-Tobi N.P.G., Kimbonguila A., SilouTh, 

Linder M., Desobry S., Chemical Composition  

on the Seeds and Oil of Sesame (Sesamumindicum L.) 

Grown in Congo-Brazzaville, Advance J. Food Sci. 

Technol., 1(1): 6-11 (2009). 

[3] Razavi S M A, Habibi Najafi M B, Alaee  Z. The 

Time Independent Rheological Properties of Low 

Fat Sesame Paste/Datesyrup Blends as a Function of 

Fat Substitutes and Temperature, Food 

Hydrocolloids,  21: 198-202 (2007). 

[4] Alyemeni M.N., Basahy A.Y., Sher H., Physico-

Chemical Analysis and Mineral Composition of 

Some Sesame Seeds (Sesamum indicum L.) Grown 

in the Gizanarea of Saudi Arabia, J. Med. Plants 

Res., 5(2): 270-274 (2011).  

[5] Yoshida H., Composition and Quality Characteristics 

of Sesame Seed (Sesamum indicum) Oil Roasted  

at Different Temperature in an Electric Oven, J. Sci. 

Food Agric., 65: 331-336 (1994). 

[6] Shyu Y.S., Hwang L.S., Antioxidative Activity of the 

Crude Extract of Lignan Glycosides from Unroasted 

Burma Black Sesame Meal, Food Res. Int., 35: 357-

365 (2002). 

[7] Adebowale A.A., Sanni S.A., Falore O.A., Varietal 

Differences in the Physical Properties and Proximate 

Composition of Elite Sesame Seeds, World J. Agric. 

Sci., 7(1): 42-46 (2011). 

[8] Uzun B., Ülger S., Çagirgan M.I., Comparison of 

Determinate and in Determinate Types of Sesame 

for Oil Content and Fatty Acid Composition, Turk J. 

Agric. Forestry, 26: 269-274 (2002). 

[9] Elleuch M., Besbes S., Roiseux O., Blecker C.,  

Attia H., Quality Characteristics of Sesame Seeds 

and by-Products, Food Chem., 103: 641-650 (2007). 

[10] Borchani C., Besbes S., Blecker Ch., Attia H., 

Chemical Characteristics and Oxidative Stability  

of Sesame Seed, Sesame Paste, and Olive Oils,  

J. Agric. Sci. Tech., 12: 585-596 (2010). 

[11] Johansson A., Laakso P., Kallio H., Characterization 

of Seed Oils of Wild, Edible Finish Berries,  

Z. Lebensm. Unters Forsch A., 204: 300-307 (1997). 

[12] Matthäus B., Özcan M.M., Quantitation of Fatty 

Acids, Sterols, and Tocopherols in Turpentine 

(Pistacia terebinthus Chia) Growing wild in Turkey, 

J. Agric. Food Chem., 54(20): 7667-7671 (2006). 

[13] Matthäus B., Özcan M.M., Chemicalevaluation of 

Flower Bud and Oils of Tumbleweed (Gundelia 

tourneforti L.) as a New Potential Nutrition Sources, 

J. Food Biochem., 35(4): 1257-1266 (2011). 

[14] Balz M., Schulte E., Their H.P., Trennungvon 

Tocopherolen und Tocotrienol Endurch HPLC,  

Fat Sci. Technol., 94: 209-213 (1992). 

[15] Püskülcü H., Ikiz F., “Introduction to Statistic”. 

Bilgehan Presss, p 333, Bornova, Izmir, Turkey, 

(1989). (in Turkish) 

[16] Özcan M.M., Endes Z., Er F., Physical and chemical 

Properties of some Seed and Kernel Oils, Asian J. 

Chem., 22: 6531-6536 (2010). 

[17] Hassan M.A.M., Studies on Egyptian Sesame Seeds 

(Sesamum indicum L.) and Its Products 1-

Physicochemical Analysis and Phenolic Acids of 

Roasted Egyptian Sesame Seeds (Sesamum indicum L.), 

World J. Dairy Food Sci., 7: 195-201 (2012). 

[18] Kamal-Eldin A., AppelqvistL A., Yousif G., Lignan 

analysis in Seed Oils from Four Sesamum Species: 

Comparison of Different Chromatographic Methods, 

J. Am. Oil Chem. Soc., 71: 141-145 (1994). 

[19] Baydar H., Turgut I., Turgut K., Variation of Certain 

Characters and Line Selection For Yield, Oleic and 

Linoleic Acid in the Turkish Sesame (Sesamum 

indicumL.) Populations, J. Agric. Forestry. 23: 431-

441 (1999). 

[20] Boelhouwer C., Trends in Chemistry and 

Technology of Lipids, J. Am. Oil Chem. Soc., 60(2): 

457-462 (1983). 

[21] Aued-Pimentel S., Takemoto E., Antoniassi R., 

Badolato E.S.G., Composition of Tocopherols in 

Sesame Seed Oil: an Indicative of Adulteration, 

Grasas, Aceites, 57: 205-210 (2006). 

[22] Hashempour A., Fotouhi Ghazvini R., Bakhshi D., 

Asadi Sanam S., Fatty Acids Composition and 

Pigments Changing of Virgin Olive Oil (Olea 

europeaL.) in Five Cultivars Grown in Iran, Aust J. 

Crop Sci., 4(4): 258-263 (2010). 

http://www.airitilibrary.com/Publication/alDetailedMesh?docid=20424876-200912-201008160018-201008160018-6-11
http://www.airitilibrary.com/Publication/alDetailedMesh?docid=20424876-200912-201008160018-201008160018-6-11
http://www.airitilibrary.com/Publication/alDetailedMesh?docid=20424876-200912-201008160018-201008160018-6-11
http://www.sciencedirect.com/science/article/pii/S0268005X06000749
http://www.sciencedirect.com/science/article/pii/S0268005X06000749
http://www.sciencedirect.com/science/article/pii/S0268005X06000749
http://www.sciencedirect.com/science/article/pii/S0268005X06000749
http://www.academicjournals.org/journal/JMPR/article-full-text-pdf/BDC1CCC18667
http://www.academicjournals.org/journal/JMPR/article-full-text-pdf/BDC1CCC18667
http://www.academicjournals.org/journal/JMPR/article-full-text-pdf/BDC1CCC18667
http://www.academicjournals.org/journal/JMPR/article-full-text-pdf/BDC1CCC18667
http://onlinelibrary.wiley.com/doi/10.1002/jsfa.2740650311/full
http://onlinelibrary.wiley.com/doi/10.1002/jsfa.2740650311/full
http://onlinelibrary.wiley.com/doi/10.1002/jsfa.2740650311/full
http://www.sciencedirect.com/science/article/pii/S0963996901001302
http://www.sciencedirect.com/science/article/pii/S0963996901001302
http://www.sciencedirect.com/science/article/pii/S0963996901001302
https://www.cabdirect.org/cabdirect/abstract/20113169900
https://www.cabdirect.org/cabdirect/abstract/20113169900
https://www.cabdirect.org/cabdirect/abstract/20113169900
http://journals.tubitak.gov.tr/agriculture/abstract.htm?id=5769
http://journals.tubitak.gov.tr/agriculture/abstract.htm?id=5769
http://journals.tubitak.gov.tr/agriculture/abstract.htm?id=5769
http://www.sciencedirect.com/science/article/pii/S0308814606007205
http://www.sciencedirect.com/science/article/pii/S0308814606007205
http://jast.modares.ac.ir/article_4667_926.html
http://jast.modares.ac.ir/article_4667_926.html
https://link.springer.com/article/10.1007/s002170050081
https://link.springer.com/article/10.1007/s002170050081
http://pubs.acs.org/doi/abs/10.1021/jf060990t
http://pubs.acs.org/doi/abs/10.1021/jf060990t
http://pubs.acs.org/doi/abs/10.1021/jf060990t
http://onlinelibrary.wiley.com/doi/10.1111/j.1745-4514.2010.00449.x/full
http://onlinelibrary.wiley.com/doi/10.1111/j.1745-4514.2010.00449.x/full
http://onlinelibrary.wiley.com/doi/10.1111/j.1745-4514.2010.00449.x/full
http://onlinelibrary.wiley.com/doi/10.1002/lipi.19920940604/full
http://onlinelibrary.wiley.com/doi/10.1002/lipi.19920940604/full
https://www.cabdirect.org/cabdirect/abstract/20103234016
https://www.cabdirect.org/cabdirect/abstract/20103234016
https://www.cabdirect.org/cabdirect/abstract/20153260615
https://www.cabdirect.org/cabdirect/abstract/20153260615
https://www.cabdirect.org/cabdirect/abstract/20153260615
https://www.cabdirect.org/cabdirect/abstract/20153260615
https://link.springer.com/article/10.1007%2FBF02541548?LI=true
https://link.springer.com/article/10.1007%2FBF02541548?LI=true
https://link.springer.com/article/10.1007%2FBF02541548?LI=true
http://journals.tubitak.gov.tr/agriculture/abstract.htm?id=3441
http://journals.tubitak.gov.tr/agriculture/abstract.htm?id=3441
http://journals.tubitak.gov.tr/agriculture/abstract.htm?id=3441
http://journals.tubitak.gov.tr/agriculture/abstract.htm?id=3441
https://link.springer.com/article/10.1007%2FBF02543540?LI=true
https://link.springer.com/article/10.1007%2FBF02543540?LI=true
http://grasasyaceites.revistas.csic.es/index.php/grasasyaceites/article/view/38
http://grasasyaceites.revistas.csic.es/index.php/grasasyaceites/article/view/38
https://search.informit.com.au/documentSummary;dn=216963298944501;res=IELHSS
https://search.informit.com.au/documentSummary;dn=216963298944501;res=IELHSS
https://search.informit.com.au/documentSummary;dn=216963298944501;res=IELHSS

