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Sesame

Sesame (Sesamum indicum L.) is a 
traditional health food and has been used 
to improve nutritional status and prevent 
various diseases in Asian countries.

(Mohamed et al., 2006; Bama et al., 2000) 



Sesame

Scientific classification:
Kingdom: Plantae
Division: Magnoliophyta
Class: Magnoliopsida
Genus: Sesamun
Species: S. indicum

Biomial name:
Sesamun indicum L.

Sesame is a flowering plant in the genus 
Sesamum. Numerous wild relative occur in 
Africa and a smaller number in India. 
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http://www.whfoods.org



Antioxidants

Fat-soluble antioxidants
• Tocopherols
• Sesaminol (Katsuzaki H, et al. 1992)

• Sesamolinol (Osawa T, et al. 1985)

• Pinoresinol (Katsuzaki H, et al. 1992)

Water-soluble antioxidants
• Sesaminol glucoside
• Sesaminal monoglucoside
• Sesaminal diglucosides
• Sesaminal triglucosides

(Steinberg D, et al. 1989)



Antioxidants

Water-soluble antioxidants
• Sesaminol glucoside
• Sesaminal monoglucoside
• Sesaminal diglucosides
• Sesaminal triglucosides

(Steinberg D, et al. 1989)

Sesaminol was detected in abundant 
quantities in the serum and liver of 
rabbits fed sesaminol glucosides.
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Prevented atherogenesis

Sesaminol

Sesaminol

Sesamolin

bleaching process

Kang et al., 2000



Sesamin is a major lignan in sesame 
seed, strongly influences on lipid 
metabolism, and the alteration of hepatic 
fatty acid metabolism can account for the 
serum lipid-lowering effect in experimental
animals and in humans.

(Ashakumary et al., 1999; Ide et al., 20001; Kushiro et al., 2002)

Sesamin



Sesamin

Sesamin can account for the serum 
lipid-lowering effect in experimental
animals:

• Inhibit the absorption of cholesterol in 
the intestinal tract, 

• Increase the excretion of cholesterol in 
bile,

• Decrease the activity of HMG-CoA
reductase,

• Increase in 7-α-hydroxylase activity

(Ashakumary et al., 1999; Ide et al., 20001; Kushiro et al., 2002)



Reduction of HMG-CoA reductase activity

Hirose et al., 1991



Increased in 7-α-hydroxylase activity

Hirose et al., 1991



To evaluate the influence of
sesame seed supplementation on
the prevention of atherosclerosis.

The aim of this study

Lipid profile
Antioxidant capacity



Materials Materials 
and Methodsand Methods



Subjects characteristics

• Hyperlipidemic patients
• TC levels > 240 mg/dL
• Aged 50.9 ± 3.7 yrs. 
• BW were normal range
• BMI 22.9 ± 2.8 kg/m2

• No smoking

21 subjects

• Basis of clinical examination
• Routine hematologic assay
• Pertinent questionnaires



• Malignant disease
• Diabetes mellitus
• Renal disease
• Hepatic disease
• Endocrine disorders
• Gastrointestinal disorders

Subjects characteristics

Exclusion criteria:



Twenty one hyperlipidemia

40 g/day roasted sesame 10 g/day roasted sesame

Experimental design
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NO consume alcohol, tea, vitamin-mineral
supplements, or any commercial health foods, and
they maintained their daily physical activities.

regular diet



Sesame consumption

Subjects consumed one packet of sesame
meal and 4 sesame balls daily to replace
portions of breakfast food and snacks.

Table 1: The ingredients and nutritional compositions of
sesame meal and sesame balls.



Venous blood samples were
collected after an overnight fast and
analysis TC, HDL-C, and TG as
determined by enzymatic methods.

Lipid determination

Friedewald formula



The procedure for preparation and
oxidation of LDL was adapted from the
method of Esterbauer et al.

The unsaturated lipid peroxidation of
LDL was evaluated by measuring the
formation of thiobarbituric acid–reactive
substances (TBARS).

Isolation and oxidation of LDL



Measurement of
erythrocyte hemolysis

Hemolysis was estimated by 
measuring absorbance (540 nm) of 
the hemoglobin released into the 
supernatant. The absorbance values 
were detected at 30, 60, 90, 120, and 
180 minutes.



• Values  were expressed as mean ± SD.
• The SAS statistical software package

was used for data analysis.
• The level of significance was

established at P<0.05.

Statistical analysis



Result and Result and 
DiscussionDiscussion



Table 2: Body weights and serum lipid levels before and
after dietary sesame treatment

TC and LDL cholesterol concentrations
decreased significantly by 6.4% and
9.5% respectively.

There were no differences between
baseline and week 4 values for HDL
cholesterol and TG levels.

At week 4, serum TC, LDL, and HDL
cholesterol concentrations significant 
lower than week 8 (P < .05).

TG was higher at week 8 compared to
baseline (P<.05)



Twelve male patients with
hypercholesterolemia

(8 Type IIa, 4 Type IIb)

week0 4 8

9 cap/day
(3 cap x 3 times/day)

18 cap/day
(6 cap x 3 times/day)

Hirata et al., 1995

3.6 mg sesamin and 18
mg vitamin E in 180 mg
wheat germ oil.

Sesamin can reduce serum cholesterol
level, especially LDL-C, a risk factor for
atherosclerosis, in humans.



Daily oral intake of sesamin in 
hypocholesterolemia patients and rats 
for 4 weeks significantly decreased 
total and LDL-C concentrations.

Kamal-Eldin et al., 2000



Ide et al., 2001

Dietary sesamin-dependent (0.2 and
0.4% sesamin,15 days) decrease in
lipogenic enzyme gene expression is due
to the suppression of the gene expression
of SREBP-1 and up-regulation of the gene
expression of PPAR-α

Sesamin

Sterol regulated element binding protein, SREBP, 
Peroxisome proliferator-activated receptor-α (PPARα) 



Intracellular cholesterol control 

- +



Sesamin

Sesamin can account for the serum 
lipid-lowering effect in experimental
animals:

• Inhibit the absorption of cholesterol in 
the intestinal tract, 

• Increase the excretion of cholesterol in 
bile,

• Decrease the activity of HMG-CoA
reductase,

• Increase in 7-α-hydroxylase activity

(Ashakumary et al., 1999; Ide et al., 20001; Kushiro et al., 2002)



Table 3: The antioxidant capacity of erythrocytes and LDL
cholesterol from subjects before and after dietary sesame
treatment

The erythrocyte hemolysis time 
increased 3.2%, LDL oxidation increased 
17.8%, and LDL TBARS levels decreased 
19.3% (P<.05).



Oxidatively modified LDL play an important role in 
the development of atherosclerotic lesions.

Witztum et al., 1991



LE Magazine Special Edition, Winter 2004/2005

Sesame also might play a role in antioxidation by 
inhibiting the catabolism of tocopherol and resulting in 
enhanced accumulation of tocopherol in plasma and 
tissues. (Witztum et al., 1991)



http://www.biochemsoctrans.org/bst/029/0358/bst0290358.htm

Lipid Lipid peroxidationperoxidation

The main function of 
tocopherol is to scavenge 
the lipid peroxyl radical 
before it is able to react 
with the lipid substrate.



• Prolonging the time before LDL oxidation.
• Decreasing MDA generation in LDL. 
• Delaying the hemolysis of erythrocytes.

Sesame significantly increased the 
antioxidant capacity in hypercholesterolemia 
patients by:



regular diet

Dietary sesame (40mg/day) resulted 
in a 6.4% lower serum total cholesterol, 
9.5% lower LDL cholesterol and 
increased the antioxidant capacity.

Twenty one hyperlipidemia

40 g/day roasted sesame 10 g/day roasted sesame
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Thank you for 
your attention



Lipid Lipid peroxidationperoxidation

Lipid peroxidation lead to membranes 
lose their permeability, becoming rigid, 
reactive and nonfunctional.       

Lipid peroxidation forming MDA



Lipid Lipid peroxidationperoxidation

Lipid peroxidation lead 
to membranes lose their 
permeability, becoming 
rigid, reactive and 
nonfunctional.       


