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ABSTRACT
The white and black varieties of Sesamum indicum were extracted in ethanol and the extracts were assayed for their antioxidant activities. The
study revealed that both the extracts showed antioxidant activity. Respect to its abilility in inhibiting the lipid peroxidation. The hydroxyl radical
scavenging by the white sesame extract was found to be more than that of black sesame. The white sesame seed extract was markedly a more
potent scavenger of superoxide anion than the black one. The reducing power of the seed extracts was in substantiation with the antioxidant
property. Fe++ chelation by the extracts was found to be high. It is concluded that the sesame seed extracts possess high antioxidant activity and
that the white variety elicit better antioxidant activity than the black one.
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INTRODUCTION
Free radicals which have one or more unpaired electrons are
produced in normal or pathological cell metabolism. Reactive
oxygen species (ROS) react easily with free radicals to become
radicals themselves. ROS are various forms of activated oxygen,
which include free radicals such as superoxide anion radicals and
hydroxyl radicals, as well as non-free radical like hydrogen peroxide
species and the singlet oxygen (Halliwel 1995; Squadriato et al 1998;
Yildrim et al 2001). Also, excessive generation of ROS, induced by
various stimuli and which exceed the antioxidant capacity of the
organism, leads to a variety of pathophysiological processes such as
inflammation, diabetes, genotoxicity, and cancer (Kourounakis et al
1999; Gulcin et al 2002 and Gulcin et al 2003). The World Health
Organization (WHO) estimated that approximately 80 percent of the
world populations rely primarily on traditional medicine as source
for their primary health care (Farnsworth et al 1985). Reactive
oxygen species (ROS) including superoxide radicals, hydroxyl
radicals, singlet oxygen and hydrogen peroxide are often generated
as byproducts of biological reactions, or from exogenous factors
(Cerutti 1991). Polyphenols present in plants, fruits and vegetables
are an important source of natural antioxidants as they act as
reducing agents, hydrogen donors, singlet oxygen quenchers and
potential metal chelators (Kahkonen et al 1999; Rice-Evans et al
1995). In vivo, some of these ROS play positive roles such as energy
production, phagocytosis, regulation of cell growth and intercellular
signalling, or synthesis of biologically important compounds
(Halliwell 1997).However, ROS may also be very damaging as they
can induce oxidation of lipids, causing membrane damage,
decreasing membrane fluidity, and leading to cancer via DNA
mutation (Cerutti 1994). A potent scavenger of these ROS may serve
as a possible preventative against free radical mediated diseases
(Ames et al 1995).
Sesamum indicum (Sesame) is an ancient spice, one of the first
recorded plants used for its seeds. It has been used for thousands of
years and is still an oil seed of worldwide significance. Sesame oil is
very rich in protein and is used in margarine production and as
cooking oils. Non-culinary uses include its application as an
ingredient in soap, cosmetics, lubricants and medicines. In southern
India it is used to anoint the body and hair. Sesame meal is excellent
feed for poultry and livestock. Sesamolin has insecticidal properties
and is used as a synergist for pyrethrum insecticides (Morris 2002.)
Sesame oil is used as a solvent, oleaginous vehicle for drugs, and skin
softener. Chlorosesamone obtained from roots of sesame has
antifungal activity (Begum et al. 2000). Sesame oil is a
pharmaceutical aid used as a solvent for intramuscular injections
and has nutritive, demulcent, and emollient properties (Tyler et al.
1976) and has been used as a laxative.
Sesamin, sesamolin and myristic acid found in sesame have been
found to possess antioxidant and health promoting activities (Kato
et al.1998; Sirato- Yasumotosumoto et al. 2001). The seed
consumption appears to increase plasma gamma-tocopherol
andenhances vitamin E activity, which is believed to prevent cancer

and heart disease (Cooney et al. 2001). Indians have used sesame oil
as an antibacterial mouthwash and for relieving anxiety and
insomnia (Annussek 2001). A clinical trial proved the effectiveness
of sesame oil for treating nasal mucosa dryness rather than isotonic
sodium chloride solution (Johnson et al. 2001). In addition, sesame
oil contains large amounts of linoleate in triglyceride form which
selectively inhibited malignant melanoma growth (Smith and
Salerno 2001). The medicinal, industrial and pharmaceutical
characteristics of the seeds are described in a recent review
(Anilakumar et al. 2010).
Several studies indicated that antioxidant activity of many plant
foods are highly correlated to their total phenolics (Parr and Bolwel
2000, Dewanto et al 2002). The purpose of this study was to assess
the antioxidant activities of the extracts of sesame, both black and
white varieties as well as with regard to the lipid peroxidation and
pro-oxidant activity.
MATERIALS AND METHODS
Chemicals and reagents: Ethanol and distilled water were used as
solvent for extraction of antioxidant compounds. H 2SO4, NaOH, HCl,
DPPH, BHA, gallic acid, Folin-Ciocalteu reagent, FeCl2, ferrozine,
potassium ferricyanide, EDTA, ascorbic acid, TCA, FeCl 3, Na2CO3,
catachin were of analytical grade and were stored at prescribed
conditions in the laboratory.
Preparation of seed extract
Sesame (Sesamum indicum L.), black and white varieties were
purchased from local market. The seeds were ground in mixer
separately. 10g of the powder was weighed and suspended in 100ml
of 90% ethanol and kept for shaking for 2hrs.After filtration the
samples were subjected for vacuum evaporation. The extract was
redissolved in a known volume of 90% ethanol and assayed for its
antioxidant activity.
DPPH radical scavenging activity
For determination of the antioxidant activity of the black sesame and
white sesame extracts, the stable , 1 diphenyl-2-picryl hydrazyl
(DPPH) radical was used (Sun and Ho 2005). An aliquot 0.5ml of
DPPH solution was diluted in 4.5 ml of methanol, and 30μl of
ethanolic solution of the black sesame and white sesame extract and
standard BHA and TBHQ was added. A control without
extract/standard was also maintained. The mixture was shaken
vigorously and allowed to stand for 45 minutes in the dark and the
absorbance was measured at 515nm. The antioxidant activity of the
extract was calculated using the formula,
% scavenging activity= Absorbance sample - Absorbancecontrol X100
Absorbance control
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Total phenolic content
The amount of total polyphenolic compounds was measured by the
method described by Taga et al. (1984). 15mg of extract was
dissolved in 1ml of 90% ethanol. A 10μl aliquot of the resulting
solution was added to 2ml of 2% Na2CO3 and after 2 minutes 100μl
of Folin-ciocalteu reagent (diluted with water 1:1) was added. After
a further 30 minutes, the absorbance was measured at 750nm. The
concentration was calculated using gallic acid as standard, and the
results were expressed as mg gallic acid equivalents per gm extract.

1000µg/ml) were added to a solution of 2mmol/l FeCl2 (0.05ml).
The reaction was initiated by the addition of 5mmol/l Ferrozine
(0.2ml) and the mixture was shaken vigorously and left for standing
at room temperature for 10min. Absorbance of the solution was
than measured spectrophotometrically at 562nm. The percentage of
inhibition of Ferrozine-Fe2+ complex formation was calculated from
% scavenging activity= Absorbance sample - Absorbancecontrol X 100
Absorbance control
All the values were expressed as mean of 3 determinations.

Total flavonoid content

RESULTS AND DISCUSSION

The determination of flavonoids was performed according to the
colorimetric assay of Delcour and de Varebeke (1985). About 50mg
of the extract was diluted in 10ml of 90% ethanol and 40μl of this
solution was pipetted into a test tube. A total of 5ml of the
chromogen reagent (1.0 g of 4-dimethylaminocinnamaldehyde
dissolved in a cooled mixture of 250 ml of HCl and 750 ml of
methanol) was added to the extract solution, and after 10 min the
absorbance was read at 640 nm against a blank. A calibration curve
was prepared with (+)-catechin and the results were expressed as
(+)-catechin equivalents.

Spices have been recognized to possess several medicinal properties
and have been effectively used in India and other countries. Apart
from the traditional use, many beneficial physiological effects have
been brought to the fore by extensive studies (Anilakumar et al.
2001, Khanum and Anilakumar 2004, Srinivasan 2005). Hence this
study was taken up to evaluate the comparative effects of, black and
white sesame seed extracts for their antioxidant activities. The yield
of ethanolic extract of black sesame and white sesame in powder
form were found to be 19.8mg/g and 78.4mg/g respectively.

Reducing power assay
Reducing power of the sample was determined according to the
method of Oyaizu (1986). 1.0 ml of different concentrations of
sample (to produce final concentration 5-25mg/ml) was mixed with
2.5ml of potassium ferricyanide (1%) and 2.5 ml of phosphate buffer
(pH 6.6). The mixture was incubated at 500C for 20 minutes, 2.5ml of
TCA (10%) was added to it and centrifuged at 800xg rpm for 10
minutes. 2.5 ml of supernatant was added to 2.5 ml of water and 0.5
ml of ferric chloride (0.1%). Absorbance was measured at 700nm.

The free radical scavenging ability of black and white sesame
extracts were analysed by DPPH method (Fig 1). This assay is one of
the tests used to prove the ability of the components of spice
extracts to act as donors of hydrogen atoms. The black sesame and
white sesame extracts showed a significant effect in inhibiting DPPH,
reaching up to 56.73% and 61.16% respectively at a concentration
of 1mg/ml compared with that of standard antioxidants
butylatedhydroxyanisole
(BHA)
(72.62%)
and
tertbutylhydroquinone (TBHQ) (48.97%). This indicates that the radical
scavenging potential of the extracts studied was less than that of
BHA and slightly higher than that of TBHQ.

Superoxide anion (O2.-) radical scavenging activity
Measurement of superoxide anion scavenging activity of ethanol and
water extracts was based on the method described by Liu et al
(1997). Superoxide radicals are generated in PMS-NADH systems by
oxidation of NADH and assayed by the radiation of NBT. In this
experiment, the superoxide radicals were generated in 3ml of TrisHCl buffer (16Mm, pH 8.0) containing 1ml of NBT (50µM) solution,
1ml NADH (78µM) solution and (100-300µg/ml) of sample extract.
The reaction was started by adding 1ml of PMS solution (10µM) to
the mixture. The reaction mixture was incubated at 25 0C for 5min
and the absorbance was measured at 560nm against blank sample.
Decreased absorbance of the reaction mixture indicates increased
superoxide anion scavenging activity. The inhibition percentage of
superoxide anion generation was calculated by using the following
formula:
% scavenging activity= Absorbance sample - Absorbancecontrol X 100
Absorbance control
Hydroxyl (OH.) radical scavenging activity
Deoxyribose degradation assay was performed as per the method of
Halliwell et al. (1997), with slight modification. Briefly, different
concentrations of extracts were mixed with 200 mM FeCl3 and 1.04
mM EDTA (0.2 ml, 1:1), 1 mM H2O2 (0.1 ml), 28 mM deoxyribose (0.1
ml) and 1 mM ascorbic acid (0.1 ml) and the final volume was made
to 1.1 ml with phosphate buffer (0.2 mM, pH 7.2). The mixture was
incubated at 37° C for 1 hr. Then, 1 ml of thiobarbituric acid (1% in
50 mMNaOH) and 1 ml of 5% TCA was added followed by boiling in
a boiling water-bath for 20 min. After cooling, absorbance of the
mixture was measured at 532 nm and the percentage inhibition was
calculated
% scavenging activity= Absorbance sample - Absorbancecontrol X 100
Absorbance control
Metal chelating activity
The chelating of ferrous ions of the extracts was evaluated by the
method of Dinis et al (1994). Briefly the extracts samples (200-

Fig. 1: Percentage of antioxidant activity of black sesame and
white sesame by DPPH radical scavenging method.
Both black sesame and white sesame seed extracts displaced
hydroxyl radical scavenging activity (Fig 2). The hydroxyl radical
scavenging activity of white sesame seed extract was found to be
more than their of black sesame seed extract. The hydroxyl radical
is an extremely reactive free radical formed in biological systems
and has been implicated as a highly damaging species capable of
damaging biomolecules of the living cells (Gorden 1990; Halliwell
1991).Hydroxyl radical has the capacity to cause DNA strand
breakage, which contributes to carcinogenesis, mutagenesis and
cytotoxicity. In addition, this radical species is considered as one of
the quick initiators of the lipid oxidation process (Kappus 1991; 9.
Robak et al 1998).
Superoxide radical scavenging activity was shown by both black
sesame and white sesame seed extracts (Fig 3). White sesame seed
extract was a more potent scavenger of superoxide anion than the
black sesame seed extract. Superoxide radicals are generated during
the normal physiological process mainly in mitochondria. Although
superoxide anion by itself is a weak oxidant, it generates dangerous
hydroxyl radicals as well as singlet oxygen, both of which contribute
to the oxidative stress (Mayer and Isaksen 1995; Babu et al 2001).
Hence superoxide radical scavenging by antioxidants has
physiological implications.
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Fig 2: Effect of ethanol extracts from black and white sesame seeds on hydroxyl radical scavenging activity.
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Fig 3: Effect of ethanol extracts from black and white sesame seeds on superoxide radical scavenging activity.
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Fig 4: Reducing power of ethanol extracts from black and white sesame seed.
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CONCLUSION
The properties of the sesame extracts under study compared with
the synthetic antioxidant, determine its potential as a natural
preservative, applicable in the food and pharmaceutical industries.
More work is needed to define the optimum dietary combinations
for obtaining the greatest stability in the resultant product. This will
eventually require sophisticated feed formulations and better
understanding of the nutrient impact of the byproducts that are
traditionally used as food. Sesame is an indispensable component of
Indian culinary. With regard to antioxidant properties of sesame
extracts established in this work, it can be successfully used as a key
ingredient in halva, tahini, and bread dip and in other colourful rice
and noodle dishes for its aroma and flavour. From the foregoing it is
concluded white sesame seed posesses better antioxidant property
than black sesame seed in-vitro.
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