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Abstract

Sesamol is a sesame lignan. Sesame lignans have multiple functions, including 
antioxidant activity and also seem to have potential as a source of phytostrogens. This study 
was condncted to evaluate sesamol contents of 7 brands of Iranian sesame seeds (Sesamum 
indicume L.). The brands were named Karaj 29, Darab 14, Ultan, Dezful, Varamin, 
Branching Naz, and Nonbranching Naz. After method validation, the methanolic extracts of 
seeds were investigated by HPLC. Their mean of total sesamol was found to be 4.67±0.92 
mg/g (ranging between 2.75 and 6.13 mg/g). The brands Karaj 29 with 5.84±0.25 mg/g, 
Dezful with 5.48±0.08 mg/g, and Varamin with 5.4±0.1mg/g had the highest content, and 
Darab 14 with the content of 3.30±0.57mg/g had the lowest (p<0.05). Iranian sesame can 
be considered to be a good source of natural antioxidants for medicinal and commercial 
uses.
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Introduction

Sesame (Sesamum indicume L.) seed is one 
of the most important oil seed crops in the world 
(1) and is also known as sesamum, gingelly, 
beniseed, sim-sim, and till. It has been cultivated 
for centuries, particularly in Asia and Africa, for 
its high edible oil and protein content (2). It is 
also considered to be a beneficial food to health 
(3).

Sesame oil compounds have multiple 
physiological functions, such as estrogenic 
activity (4), providing anti-inflammatory 
functions (5), decreasing blood lipids (6) and 
arachidonic acid levels (7), and increasing 
antioxidative ability and γ-tocopherol 
bioavailability (8).

Recently the development of novel lipid-
containing processed foods has increased 
rancidity caused by lipid autoxidation, posing 
a serious problem for the keeping quality of 
such systems (9). However, the oxidative 
stability of sesame oil is superior to that of other 
vegetable oils even though it contains nearly 
85% unsaturated fatty acids (10). Sesame oil 
is especially stable because of the presence 
of unusual compounds known as lignans, 
comprised of sesamin, sesamolin, sesamol, and  
γ-tocopherol (11). Some chemicals that occur 
naturally in plants have begun to receive much 
attention as safe antioxidants, as they have been 
consumed by people and animals for years (12).

The present study was undertaken to 
determine the levels of sesamol lignan in 
some Iranian sesame seed cultivars and to 
find the richest one containing this chemical 
antioxidant.
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Experimental

Reagents 
The sample of seven different brands of 

sesame seeds (Sesamum indicume L.) were 
donated by Seed and Plant Improvement 
Institute, Karaj, Iran.

The brands were named Karaj 29, Darab 
14, Ultan, Dezful, Varamin, Branching Naz and 
Nonbranching Naz.

The standard of sesamol was obtained from 
Sigma Chemical Co. (St. Louis, MO, USA), and 
all solvents were of HPLC or analytical grade 
(Merck). 

Standard preparation
A stock solution of sesamol (2 μg/mL) was 

prepared in methanol, which was stable for 
weeks in the dark and at 0°C. The stock was used 
for the preparation of working standards (0.05, 
0.1, 0.2, 0.3, 0.4, 0.5 μg/mL) and calibration 
curve.

Sample preparation
Sesame seeds (0.1 g), after grinding in 

a commercial blender, were extracted with 
2 mL of methanol in a shaking incubator at 
a room temperature. The resulting slurries 
were centrifuged for 5 min (1000  rpm). The 
supernatant was kept and the residue was          
re-extracted under the same condition for three 
more times. The combined extracts (0.1 g/2500 
mL) was injected to HPLC column (100 µL) 
after filtering through a 0.22 μm filter (Satorius, 
Goetting, Germany).

Liquid chromatography
The HPLC system consisted of a manual 

injector (Rheodyne, California, USA), a HPLC 
pump (Maxi-Star k-1000, Knauer, Berlin, 
Germany), a C8 reversed-phase-column [Nova 
Pak C8 (4 μm, 250×4.6 mm), Waters, Milford, 
USA], a spectrophotometer UV-Visible detector 
(k 2500, Knauer, Berlin, Germany) controlled 
by a computer software (Eurochrom 2000 ver. 
106, Knauer, Berlin, Germany). The mobile 
phase consisted of methanol. The flow rate was  
1 mL/min and the analysis was carried out at 
room temperature. The UV detector was set at 
294 nm and 0.001 AUFS.

Statistical analysis
All experiments were carried out in triplicate. 

Mean ± Sd was reported for each case and the 
significance of differences among means were 
determined at p<0.05 using one way ANOVA 
followed by Tukey’s multiple range test. 

Results

We noticed that determination at 294 nm 
was much more suitable. The chromatograms of 
sesamol are shown in Figure 1.

Linearity and analytical range 
The correlation between the peak area 

ratios and the sesamol concentrations was 
evaluated over the range 0-0.5 μg/mL and was 
found to be linear (y=76.063x+0.5316; r2= 
0.999; n=6).

Accuracy
The accuracy of the method was verified by 
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Figure 1. HPLC chromatograms of sesamol in: a) Calibration 
standard solution, b)  karaj 29 cultivar sample

102

www.SID.ir



Arc
hi

ve
 o

f S
ID

The Contents of Sesamol in Iranian Sesame Seeds

means of recovery assay.
This was accomplished by analyzing 

standard solution and spiked (enriched) sample. 
The analytical recovery was 100.33% for total 
sesamol.

Precision
The repeatability of the method was calculated 

by using the measured data from 3 successive 
days. Both values were expressed by coefficient 
variation (CV %). Some method validation (13), 
(14) data, including precision and linearity, are 
shown in Table 1. The data of validation method 
(Table 1) showed that the HPLC is a suitable 
method for sesamol analysis.

Concentration of sesamol in samples
Sesamol content (mg/g) of Iranian sesame 

seed brands are shown in Table 2.   

Discussion

The mean content of sesamol lignan in 7 brands 
of Iranian sesame seeds (n=63) was 4.67±0.92 
mg/g, ranging between 2.75 and 6.13 mg/g 
(Table 2). Among the 7 brands of Iranian sesame 
seeds, the samples of Karaj 29 (5.84±0.25 mg/g), 
Dezful (5.48±0.08 mg/g) and Varamin (5.4±0.1 
mg/g) had higher concentrations of sesamol, 
while the sample of Darab 14. (3.30±0.57 mg/g) 
had the lowest (p<0.05).

A few studies in other countries investigated 
the contents of lignans in sesame seeds or 
sesame oil. The sesamol content of 14 brands 
of roasted commercial sesame oils in Taiwan is 

reported as 0.30±0.11 mg/g by the total lignans 
of 11.51±2.81 mg/g, and in Japanese sesame oil, 
sesamol content was 0.03±0.03 mg/g by the total 
lignans of 8.02±2.93 mg/g (15). As reported, 
Indian sesame oil content of the total lignans is 
10-20 mg/g. Sesamol was the lowest among the 
sesame lignans (16).

Sesamol is also produced from the 
degradation of sesamolin during the roasting 
process of sesame seeds (17). Namiki reported 
that the mean sesamolin content (1.7 mg/g) was 
lower than that of Japanese sesame oil (3 mg/g) 
and the level of sesamol was 10 times higher 
than that reported in Japan (15). The results 
were expected because Japanese sesame seeds 
were not roasted prior to expelling the oil, so 
sesamol could not be detected in the unroasted 
seed oil (17). Sesamol presents in crude sesame 
oil in small amounts (11).

In a study, crude sesame seeds were 
examined, and determination of sesamol was 
performed on extract of sesame, rather than 
on sesame oil. There are two basic strains of 
sesame seeds: black and white. It was observed 
that samples were apparently darker, had higher 
contents of sesamol, so they postulated that 
the colour of the oils reflected the content of 
sesamol (18). Nagashima also reported that the 
water extract (black materials) of black sesame 
seed coats possessed strong antioxidant activity 
(19). The total antioxidant status as determined 
by Trolox equivalent antioxidant capacity 
assay and expressed as Trolox equivalents was 
highest for black sesame (65.9±1.7 mg/g), 
while white seeds showed the lowest (4.4±0.6), 

Precision (CV%)

(μg/ml) Repeatability (n=3) Internal reproducibility (n=3)

Standards:

0.1 (μg/ml) 1.4 2.3

0.2 (μg/ml) 3.5 3.2

0.4 (μg/ml) 2.8 5.9

Sample (darab 14) 3.0 16.4

Sensitivity and linearity range

Calibration (n=6) Range R2 Slope (RAUC/µg/ml) Intercep (RAUC)

0-0.5 µg/ml 0.999 76.06 0.5316

Table 1. precision, sensitivity of method.
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concentrated mainly in the hull fraction (20). 
Otherwise, Mohamed believes that the brown 
variety contained higher amounts of total sterols 
and tocopherols but lower amounts of sesamin, 
sesamolin, and total hydrocarbons than the white 
variety (21). A conflicting report is that higher 
values of sesamin and sesamolin were found in 
the oil sample from the white sesame seed variety 
(22). But, in our study, there was no difference 
between the amount of sesamol content among 
the seeds of different colours, as the highest 
content was for Karaj 29 (white), Dezful (dark 
brown), and Varamin (brown). This may indicate 
that the colour is related to the total antioxidant 
content, not just sesamol.

Sesamol is a potent phenolic antioxidant 
(15). Fukuda reported (11) that the addition 
of 0.5 g/kg sesamol was found to enhance 
the antioxidative action of γ-tocopherol at 
all concentrations. Kajimoto found (23) that 
sesamol had a great preventive effect on the 
thermal decomposition of tocopherol in oil. 
But, it seems that this level is insufficient 
to explain the high stability of the oil, 
suggesting the presence of other antioxidants. 
It is important that no single compound can 
be considered responsible for this antioxidant 
activity. Combinations of a number of minor 
constituents such as tocopherols, sesamol, 
squalene, and antipolymerization sterols in the 
sesame seed have a synergistic role, increasing 
the oxidation stability (21, 24-28).

From ancient times to today, sesame has been 
considered to be a valuable oil-seed, not only 
because of its medicinal uses, but also because of 
its medical effects. Some valuable components in 
sesame contribute to a nutritional and functional 

food for humans. Our results indicated that 
Iranian sesame seeds possess antioxidant 
components such as sesamol, so the seeds can be 
easily incorporated into a normal diet at a level 
that might benefit health as a natural antioxidant 
with wide food-related applications.

Acknowledgement

The authors acknowledge Tehran University 
of Medical Sciences for their support through a 
grant and we thank the Pharmaceutical Sciences 
Research Center for their help.

References

Sadeghi N, Oveisi MR, Hajimahmoodi M, Jannat B, Mazaheri M and Mansouri S / IJPR (2009), 8 (2): 101-105

Cultivar N Mean (mg/g) SD Minimum (mg/g) Maximum (mg/g)

Branching Naz 9 4.4 0.79 3.51 5.24

Darab 14 9 3.3 0.57 2.75 4.08

Ultan 9 4.07 0.48 3.4 4.65

Non branchig Naz 9 4.2 0.54 3.76 5.05

Karaj 29 9 5.84 0.25 5.3 6.06

Varamin 9 5.4 0.1 4.66 6.13

Dezful 9 5.48 0.08 4.42 6.01

Total 63 4.67 0.92 2.75 6.13

Table 2. Sesamol content of Iranian sesame seeds.

Shyu YS and Hwang LS. Antioxidative activity of 
the crude extract of lignan glycosides from unroasted 
Burma black sesame meal. Food Res. Int. (2002) 35: 
357-365
Salunkhe dK, Charan JK, Adsule RN and Kadam SS. 
Sesame. In: Van Nostrand R. (ed.) World Oil Seeds: 
History, Technology and Utilization. Spring, New York 
(1991) 371-402
Fukuda Y and Namiki M. Recent studies on sesame 
seed and oil. Nippon Shokuhin Kogyo Gakkaishi 
(1988) 35: 552-562
Coulman Kd, Liu Z, Hum WQ, Michaelides J and 
Thompson LU. Whole sesame seed is as rich a source 
of mammalian lignan precursors as whole flaxseed. 
Nutrition and Cancer (2005) 52: 156-165
Hsu dZ, Su SB, Chien SP, Chiang PJ, Li YH and Lo 
YJ. Effect of sesame oil on oxidative-stress associated 
renal injury in endotoxemic rats: involvement of nitric 
oxide and proinflammatory cytokines Shoc.(2005) 24: 
276-280
Hirata F, Fujita k, Ishikura Y, Hosoda K, Ishikawa 
T and Nakamura H. Hypocholesterolemic effect of 
sesame lignan in humans. Atherosclerosis (1996) 122: 
135-136
Shimizu S, Akimoto K, Shinmen Y, Kawashima 

(1)

(2)

(3)

(4)

(5)

(6)

(7)

104

www.SID.ir



Arc
hi

ve
 o

f S
ID

The Contents of Sesamol in Iranian Sesame Seeds

H, Sugano M and Yamada H. Sesamin is a potent 
and specific inhibitor of delta 5 desaturase in 
polyunsaturated fatty acid biosynthesis. Lipids (1991) 
26: 512-516
Lemcke-Norojarvi M, Kamal-Eldin A, Appelqvist 
LA, dimberg LH, Ohrvall M and Vessby B. Corn 
and sesame oils increase serum gamma tocopherol 
concentrations in healthy Swedish women. J. Nutr. 
(2001) 131: 1195-1201
Yoshida H and Kajimoto G. Microwave heating 
affect composition and oxidative stability of sesame 
(sesamum indicume) oil. J. Food Sci. (1994) 59:       
613-616
Sonntag N.o.v. Composition and characteristics of 
individual fats and oils. In: Swern d. (ed.) Bailey’s 
Industrial Oil and Fat Products. Wiley, New York 
(1981) 289-477
Fukuda Y, Nagata M, Osawa T and Namiki M. Chemical 
aspects of the antioxidative activity of roasted sesame 
seed oil and the effect of using the oil for frying. Agric. 
Biol. Chem. (1986) 50: 857-862
Namiki M. Antioxidants, antimutagens in foods. Crit. 
Rev. Food. Sci. Nutr. (1990) 29: 273-300
Wood R. Quality in the Food Analysis Laboratory. The 
Royal Society of Chemistry, London (1998) 71-85
Schwedt G. The Essential Guide to Analytical 
Chemistry. Wiley, New York (1999) 2-16
Namiki M. The chemistry and physiological functions 
of sesame. Food Rev. Int. (1995) 11: 281-329
Hemalatha S, Raghunath M and Ghafooruniss A. 
dietary sesame oil inhibits iron-induced oxidative 
stress in rats. Br. J. Nutr. (2004) 92: 581-587
Yoshida H and Takagi S. Effects of seed roasting 
temperature and time on the quality characteristics of 
sesame oil. J. Sci. Food Agric. (1997) 75: 19- 26
Wu WH. The contents of lignans in commercial sesame 
oil of Taiwan and their changes during heating. Food 
Chem. (2007) 104: 341- 344
Nagashima M, Fukuda Y and Ito R. Antioxidative 

(8)

(9)

(10)

(11)

(12)

(13)

(14)

(15)

(16)

(17)

(18)

(19)

lignans from industrial waste water in cleaning of 
black sesame seed. Nippon Shokuhin Kagaku Kogaku 
Kaishi (1999) 46: 1382-1388
Shahidi F, Liyana-pathirana CM and Wall d. 
Antioxidant activity of white and black sesame seeds 
and their hull fractions. Food Chem. (2006) 99:          
478-483
Mohamed HMA and Awatif II. The use of sesame oil 
unsaponifiable matter as a natural antioxidant. Food 
Chem. (1998) 62: 269-276
Yoshida H, Shigezaki J, Takagi S and Kajimoto G. 
Variations in the composition of various acyl lipids, 
tocopherols and lignans in sesame seed oils roasted 
in a microwave oven. J. Sci. Food Agric. (1995) 68: 
407-415
Kajimoto G, Kanomi Y, Kawakami H and Hamatani 
M. Effects of antioxidants on the thermal oxidation of 
oils and decomposition of tocopherol in vegetable oils. 
J. Jpn. Soc. Nutr. Food Sci. (1992) 45: 291-295
Hajimahmoodi M, Oveisi MR, Sadeghi N, Jannat B, 
Bahaeddin Z and Mansoori S. Gamma tocopherol 
content of Iranian sesame seeds. Iranian J. Pharm. 
Res. (2008) 7: 135-139
Suja KP, Abraham JT, Thamizh SN, Jayalekshmy A 
and Arumughan C. Antioxidant efficacy of sesame 
cake extract in vegetable oil protection. Food Chem. 
(2004) 84: 393-400
Chang LW, Yen WJ, Chin Huang S and duh Pd. 
Antioxidant activity of sesame coat. Food Chem. 
(2002) 78: 347-354  
Lee J, Lee Y and Choe E. Effect of sesamol, sesamin, 
and sesamolin extracted from roasted sesame on the 
thermal oxidation of methyl linoleate.  LWT (2008) in 
press.
Suja KP, Jayalekshmi A and Arumughan C. Antioxidant 
activity of sesame cake extract. Food Chem. (2005) 91: 
213-219

(20)

(21)

(22)

(23)

(24)

(25)

(26)

(27)

(28)

This article is available online at http://www.ijpr-online.com

105

www.SID.ir


