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1. Introduction

Abstract

Sesame seeds have been grown since ages in tropgiahs in
almost all parts of the world. Sesame is a flowgriplant which is
cultivated throughout the countries. Sesame isfaremost important and
one of the oldest oilseed known to man. This worailseed is a baggage
of nutritive value as well medicinal properties.dncient India, sesame oil
was frequently used as a chief ingredient in variayurvedic preparations
and remedies. In countries like Japan and Chinanse®il was also used
for providing energy, soothing mind, preventingregand for good health.
Sesame contains approximately 50% of oil which ighlly resistant to
oxidative stability. Along with oil sesame is arflaént source of nutritious
protein, carbohydrate, dietary fibre, zinc, magaesiand many other
minerals. Sesame seeds both directly and in roastedrious traditional
confections in India in the form d&ddus, chikki, tilgulpolietc. Sesame
seed is also used as a major ingredient in mamynational cuisines like
Tahini, Dagga, Gyintholiketc. Sesame is a good source of bioactive
constituents. These bioactive constituents incligieans, tocopherol and
phytosterols. Lignans are the oxidative couplingodoicts of (-
hydroxyphenylpropane. Sesame contains both oipedged lignans and
glycosylated lignans. Many of these glycosylatedgndins are
interconvertible and have tremendous medicinal gmigs. Sesame seeds
majorly contain sesamin, sesamolin, sesaminol,nsesand many other
lignans. These lignans have many pharmacologicapesties e.g.
antioxidant activity, antiproliferative activityhbancing antioxidant act of
Vitamin—E in lipid peroxidation systems, lowering hatesterol,
neuroprotective effects, reducing the incidencesbdast and prostate
cancer etc. The tocopherols, the major vitamin & @ crucial role in
prevention of human. Tocopherol vitamers are faestical scavengers that
work as lipid soluble antioxidants. Sesame contapmth o and y
tocopherols. The collaborative synergyyofocopherol with sesaminol or
sesamin of sesame seeds makes it to comparabhatt@fte. tocopherol.
Sesame seeds contain nearly 400-413 mg/100g gihthtesterols. These
phytosterols reduces blood cholesterol levels Isgmling to cholesterol
in humans. They are also capable in anti- canceir, @herosclerotic, anti-
inflammatory and anti- oxidative effects.

Keywords. Sesame, Bioactive constituents (lignans, tocopherol
phytosterols), Health benefits.

produce approximately 60% of total world production

Sesame,Sesamum indicum _,L is Comm0n|y (EI Khier et al., 2008) It is well thought-out to be one
known as Sesamum or benniseed. It belongs from thef the first plants for its seed value. It has been
Pedaliaceae family. Sesame is majorly cultivated iroriginated in Africa (Ramet al, 1990) or Syria and
India, Sudan, China and Burma. These major countrien€arly in the civilization of Babylonia about 308C

(Johnsoret al, 1979). It is also believed that sesame
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may have originated in the savar grasslands of
central Africa scattering lateo countries like Egypt,
India and China.

According to anciet Chinese civilizatior
sesame was described as food having various
physiological effects, especially usefulr providing
energy, a soothinffame of mind, and preventing agi
when eate over a long period.n traditional Indian
medicine, i.e. Ayurveda, sesae oil has been used as
the basal oil for human bgdmnassage(Weiss, 1983;
Joshiet al., 1961). In Japaalsc people have believed
traditionally that ssame is very good for hegy
lifestyle (Namiki, 1995).Therefore, sesame has b
used extensively for thousands of years as a s&
worldwide significance in various forms like edildi,
paste, cake, cdectionary purposes, and flocsSesame
seed and oil have been evaluated as a represer
health food and widely used for their good flavaad
taste (Namiki and KobayasHi989).

Sesame seeds are the affluent source
nutritious fat, protein, carboldrates, dietary fibre,
zinc, magnesium and many other minerals. Sesan
is distinguished oil as it ikighly defian to oxidative
rancidity even during prolonged exposure of aght
and water (Global AgrBystem, 2010). This
outstanding stability ofhe oil is attributed due to tt
presence of potential antioxidants namely lign
tocopherols ad phytosterols (Elleucet al, 2007; Lee
et al, 2010).

2. Indian Scenario

A new innovative technology for increasing
production of the oilseeds wlaunched as Technology
Mission on Oilseeds in the year 1986. The missias
introduced with the aim to create and man
conditions that would harness the best of prodog¢
processing and storage technologies to n self-
reliance in edible oil
(www.pnbkrishi.com/sesame.h).

Within a period of ten years the Mission v
able to achieve substantial progress in oil ¢
production This transformatic was termed as the

Yellow Revolution. The oilseed pruction in India is
since then estimated to be 25.5 million tonnesialisl

noticeably included in the top five countries ok

world in oilseed production. India cultivates ardt

nine edible oilseeds in which sesame ranks fiftl

production, followed ¥ groundnut, rape seed, sc

bean and sunflower in the seridndia produced 0.62
million ton of sesame (FAO, 201

2.1 Areaof cultivation

Beside India, China, Sudan, Mexico, Turk
Burma and Pakistan are also prominent ses
producirg countries on theworld map. In India, the
major two sesame producing ses are West Bengal
(843 Kg/ha) andKarnataka (845 Kg/h respectively.
The other states witborresponding area of cultivatis
for sesame anetted down irFig 1.

2.2 Season

Sesame in India is grown Kharif, semi-arid,
rabi and summer season or even more than one s
in some states in crop rotation. In state like @atji
Maharashtra, Madhya PradeChhattisgarh and Orissa
sesame is grown in cKharif and Rabi season both,
whereas as a summer crop after late potato cre
Orissa and in almost round the year in parts
Southern India. It can withstand a temperature gaof
25-27°C which encourages rapid germination, in
growth and flower formation. Low tempeures at
flowering stage can result in the production sferile
pollen, or premature flower dro} Sesame is extremely
susceptible to water logng and heavy continuous
rains. Sesame ipredisposed to hail damage all
stages of growth. Itarnot withstand frost, continued
heavy rain or prolonged droughthe proper time for
planting of sesame under northern Indian conditist
last week of June to first week July. A range of 25-
27°C temperature is suite for its proper germination.
In South India sowingime duringKharif season may
vary from May to July ar for Rabi season from
October to November.

Fig 1. Stat-wise area of cultivation of sesame seeds in
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2.3 Soil 2.7 Cultivation

Sesame thrives best on sandy loam soil with Sesame seeds are very small in size therefore
adequate soil moisture. Though sesame can be growfield must be prepared for good germination. Seédbe
widely on array of soils provided they are needetle  should be prepared keeping into consideration ttieat
well drained. Its cultivation is vulnerable in hlgh bed should be fine, firm and compact. Generallye on
alkaline, acidic and sandy soils. Neutral soils ehav ploughing session is followed by two to three
shown best results and therefore ideal for its ¢fnpw harrowing followed by planking leads to good
but considerable results have also been obtained orondition of field for planting.
both slightly acidic and alkaline soils. Soil pthging
5.5 to 8.0 is considered best for the growth of the2.8 Sowing

sesame crop. Well-drained loams and heavy clay loam The sesame crop should be sown in lines.
can also be used for the growth of the crop. Between the rows a space of around 45 cm and

between the plants a distance of 15 cm should be
2.4 Oil Content maintained. In one hectare area, for uniform

Sesame is a rich source of oil (50%) and proteindistribution seeds should be mixed prior with dof s
(18-20%). Approximately 75% of oil which is or powdered farm yard manure or sand. Seed should
produced in India is undergoes for oil extractidrg%  not be sowed beyond 2-3 cm and enough soil moisture
for planting purposes and remaining is used inshould be maintained at the time of sowing. Agrosan
confectionary items and in religious Hindu cerenesni  G.N. or Ceresan is used as a pre treatment ofetbe s
Major chunk of the oil i.e. 73% is used for edible before sowing at the rate of 2 g per kg of seed.
purposes, 8.3% goes in hydrogenation and 4.2%ed us
in industrial purposes for the manufacturing ofnigi 2.9 Fertilizer M anagement
pharmaceuticals and insecticides. In south Indiarse Sesame is usually grown by the small and
oil is used as an important medium for cooking. Lowmarginal farmers on comparatively poor nutritional
grade of sesame oil is utlized for soap making,soils which results in poor average yields. Moreas
perfumed oils, anointing the body and for varioussesame is not considered as a main crop hencescrop

medicinal purposes. put on enduring fertility of the foregoing crop and
spared fertilizers are applied. For obtaining hyggids
2.5 Colour Variations of Sesame across | ndia and good crop, fields should be applied with 300kg

nitrogen and 60 kg ®s and 30 kg KO per hectare

along with organic manure. Application of nitrogemd
Location Variety phosphorus is necessary for increasing the number o
capsules per plant as well as number of seeds per
capsules. In sandy soil submission of nitrogerhiee

Gujarat White splits which includes one- third 30 days at theetiof
Brown sowing, one—third 30 days after sowing and remginin
Black one third 50 days after sowing. Whereas in heaig so
West Bengal White application of nitrogen in two which involves both
Dehusked splits two- third at sowing and one—third at floimer
Andhra Pradesh Black stage.
White
Assam Black 2.10 Water M anagement
White Sesame crop do not require water for irrigation,
Orissa White but this crop is at risk to drought in various

physiological growth stages. The crop requires in
totality about 50 cm of water for its entire growth
period. First phase of irrigation is required af2dr40
days of sowing. Second phase and third phasetioiga
should be given at flowering i.e. 45-50 days and po
development i.e. 65-70 days after sowing. Irrigatid,

or just after or at the maximum flowering stage is
mandatorily essential so that the capsule should
develop fully.

Source: Nagendra Praseidal (2012).

2.6 Rotations

In North India, sesame is commonly grown in
mixed rotation with arhar, jowar, cotton, maize,
groundnut andbajra crops. Inrabi season, sesame is
grown as a pure crop subsequent to linseed, baridy
gram, lentil etc. IrkKharif season sesame is grown both
as pure and mixed crop.
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(140 mg), Leucine (75 mg), Methionine (36 mg),
2.11 Harvesting Lysine (31 mg), Cystine (25 mg).

Sesame crop are advisable to harvest, when the ~ The carbohydrate content of sesame is poised of
ye”ow colour is deve|0ped on the leaves and Cmm 13.5% which includes 3.2% glUCOSG, 2.6% fructosk an
along with it defoliation starts. The capsule start 0.2% sucrose and remaining is dietary fibre. Ibals
maturing from the base first and then starts maguat ~ contains  an  oligo-sugar  planteose  ¢D-
the top. As soon as the plant turns yellowish- broe ~ galactopyranosyl-(1,6)-D-fructofuranosyle-D-
plant is harvested. The crop should not be starmdi de glucopyranoside] without starch content. The major
ripe in the field, which may lead to substantisdmf Carbohydrates content of sesame seed is present as
the crop due to shattering. Bundles of harvestegscr dietary fibers and its content has been reporteeto
are stocked erect for six to eight days for drymgthe ~ 10.8% (Namiki, 2007; Anilakumaet al.,2010).

threshing floor and later on it is threshed Sesame seed contains a significant amount of

(www.mssrf.org). vitamin B. Since, the vitamin B is present in tleed
coat or the hull of the seed, therefore hulled mesa

3. Nutritional Profile of Sesame seed contains no vitamin B, sesame seed flour ofevh

sesame seed should be consumed for complete intake
of vitamin B. Among the other vitamins in sesame
seed, the existence of vitamin E is very intergsim
relation to its effectiveness as a health food. ugig
tocopherol content in sesame oil is less than soybe
and corn oil. Moreover, the tocopherols present in

oil, protein, carbohydrate and many minor minegaid sesame seed are mostly asyitocopherol form, and

vitamins. The chemical composition of sesame ailsee tkhe cor}tent rc])fa-tqcop_herol iS. very low. Ithis \I/vgll
is about 50-52% oil, 17-19% protein and around 16-I nownh act Boat \ﬂtam£ E actr|1V|ty|07-tocop erol 1S
18% carbohydrate (Tunde-Akintunde and Akintunde, ess than 10% that ob-tocopherol. But synergistic

2004). Sesame seed oil content depends upon t ect of y-tocopherol with sesame Iignan; makes its
species and conditions in which seed is grown. Theequwalent to that od- tocopherol due to which sesame

sesame hull also comprises of oxalic acid, crudeefi shows better effects on anti-aging and antioxidant

calcium, zinc, magnesium and other minerals. Asactivity. Besides lignans and tocopherol sesanasis

oxalic acid is considered as an anti-nutritionattdéa eﬂrlched Iijl'h anothlerhbloactlvie constituents 1.e.
which interferes with the bioavailability and abstion phytosterols. The total phytosterols content irases

: . seeds is nearly about 400-413 mg/100 g, which is
of calcium. A study by Akinoset al. (2011) found that igher as compared to English walnuts and Brazis nu

dehulling of sesame seed reduces the oxalic aci : . .
content from 3% to 0.25% by the seed weight. Sesam%‘l:’; rg(%l())Og and 95 mg/100 g, respectively) (Risili
etal., 5).

seed oil is a rich source of unsaturated fatty sacid S d ianif f
where the fatty acids composition of the oil mainly . esame seeds are a significant source o

includes oleic (18:1=39.1%) and linoleic (18:2=46)0 important minerals V.VhiCh comprises Potassigm,
acids, with palmitic (16:0=9.4%) and stearic Phosphorus, - Magnesium, ~ Calcium and Sodium

(18:0=4.76%) acids in smaller amounts, and linaeni (Loumouamouet aI..,ZOlO). Potassium has the h.ighest
(18:3=0.46%) acid in trace amount, Sesame ojiconcentration, which also plays a vital role in the
contains essential fatty acids in considerable amou SYNthesis of amino acids and proteins. Calcium and

which includes n-3 (linolenic acid) and n-6 (linicle Magnesium_ together are requmd f_or th_e major
acid). functions like photosynthesis, nucleic acids and

rbohydrate. Individually Calcium helps in teeth
evelopment whereas for enzyme activity magnesium
plays a crucial role. For the better and healthyebo
development, kidney function and cell growth
Qhosphorus is needed. The bulk of these minerdtsein
sesame oil make its highly nutritionally acceptable
among the customers. The detailed of nutritional
profile of sesame is presented in Table 1.

Sesame is an amazingly healthful food utilized
for over 5,000 years, it is a most potent, nutregnse
medicinal foods still used from ancient times. $esa
seeds are not only praised for their nutritionatteat
in seed form, but are also highly valued for their
rancid-resistant oil. Sesame seed majorly consettof

The protein content of sesame seed comprises
about 95% of 13S globulin and seems to be a simpl
salt soluble, very susceptible to heat de-natumaifitiis
subunit is identical to the 11S globulin subunit in
soybean which has more hydrophobic properties. Thi
property confines the usage of sesame proteirigiosf
and beverages formulations, which requires
modifications in the functional and structural stures
of sesame proteins to be applied for value additibn - .
dairy products (Kapadi®t al., 2002). Sesame seed 4 Utilization of Sesame Seed

protein enclosed of appreciable amounts of Arginine One of the obvious reasons for using sesame
seed being it contains 50% of oil, its stabilityasmgt

Journal of Bioresource Engineering and Technologgdr-2014 | Volume 1 | Pages 48-66
© 2014 Jakraya Publications (P) Ltd
51



Prakash and Naik...Bioactive Constituents of Sesameunctional and Nutritional Application

oxidative degradation and superior nutritional peof aglycon includes Sesamol, sesaminol, sesamolinol,
which majorly contains about 20% protein plus vasio pinoresinol, matairesinol, lariciresinol and epaefm
minor nutrients. (Osawaet al, 1999; Liuet al, 2006). The lignan
Sesame is highly preferred as a traditional foodglycosides also consist of mono- di- and trigludesi
in various parts of the world especially in theteas of sesaminol, sesamolinol and pinoresinol (Hemalath
part of the world. Sesame grains are eaten in frie®004). Sesaminol triglucoside, sesaminol diglussid
form, or mixed in sweet balls. In eastern parttod t and sesaminol monoglucoside are the most
world people prefer roasted flavour of sesame. Rdas plentifullignan glycosides in sesame.
variety of sesame is used as a topping on manydbake Sesamin and sesamolin have been reported to
foods such as burgers, breads, cakes, cookies arfdhve many pharmacological properties, e.g. antaxid
crackers. In Japanese cuisine tofu is prepared froractivity (Sujaet al, 2004), anti-proliferative activity
mashed sesame seed and arrowroot starch éBatlg (Yokotaet al, 2007), enhancing antioxidant activity of
1995). Sesame flavour is also popularly used ireor  vitamin E in lipid peroxidation systems (Ghafoorssa
cuisine as well in the form of Korean food in which et al, 2004), lowering cholesterol levels (Visavadiya
sesame plant leaves are used in the form of wregmea and Narasimhacharya, 2008), increasing hepatig fatt
with meat preparations and other vegetables. acid oxidation enzymes (Ashakumaey al., 1999),
Earlier majorly sesame was commercialized inshowing antihypertensive effects (Lext al., 2005;
the form of sesame oil only but now a days with theNakanoet al., 2008), neuro-protective effects against
advancement in technologies it is not only restddio  hypoxia or brain damage (Chere al., 2006) and
the areas where it grew but it is also sold infdren of reducing the incidence of breast and prostate cance
meal, confections, bakery, paste etc. Sesame seeds Adlercreutz, 2002).
also consumed directly and it is liked as well hesea The extra-ordinarily high oxidative stability in
of its particular nutty flavor. Roasted flavoursgdsame sesame oil has been related closely with the peceseh
seed is also used in making spreads. De-hulledrsgesa the lignans such as sesamolin and sesamin, sesamol.
seeds are used as toppings on various products likAbou-Gharbiaet al, 1997; Abou-Gharbiat al, 2000;
breads sticks, cookies, breads, energy bars whsth a Lee et al., 2010; Shahidi and Naczk, 2004). Sesamin
improves overall acceptability of the product and sesamolin are major lignans found in sesantssee

(http://lwww.naturland.de/). and their content in sesame seeds are reporte@Cas 2
500 mg/100 g and 200-300 mg/100 g, respectively

5. Bioactive Constituents of Sesame (Kamal-Eldin and Appelqgvist, 1994; Shahidi and
Naczk, 2004).

5.1 Sesame Lignans During high temperature roasting process,

According to Haworth and Kelly (1936) lignans S€Samolin can degrade into sesamol or sesamol
are described as a group of phenylpropanoid dimmerglimmers, while - chemical refining and - bleaching
The central carbon is linked by its propyl sideiohdo ~ Process converts sesamolin into sesaminol and sésam
C6-C3 units (Umezawa, 2003; Willfat al., 2006).  Increase of sesamol formation in sesame oil asreesa
Therefore we can define lignans as a group of ahtur S€eds received high thermal energy from roasting
compounds which are referred as oxidative couplingrocessing has been reported (Shahidi and Naczk,
products ofB-hydroxyphenylpropane. They comprise 2004). Sesamin and sesamolin are reported not to
dimmers of phenyl propane units. According POSSess high free radical scavenging activity coetha
to International  Union of Pure and Applied 'O sesamol.

Chemistry(IUPAC) nomenclature, the lignans are 8, . ) )
8"-coupled dimers of coniferyl or cinnamyl alcosol ~9-1.1 Chemistry and Biosynthesis of Sesame Seed
They are widely found as a minor component in grie Lignans

of plants of the plant kingdom, especially in baxk ) o )
wood (Namiki, 2007). 5.1.1.1 Oil Soluble (or oil dispersed) Lignans

Sesame seeds contain many antioxidant lignan According to Namikiet al. (1995) sesamin and
compounds which include lipid-soluble lignans ands.esamol'ln have been deliberated .the major oil @Iub
water-soluble lignan glucosides. Most of them ae f lignans in sesame seeds. Sesamin (1), Sesamolin (2)
soluble lignans and therefore elute into the oil onS€Saminol (3), Piperitol (4), Sesamolinol (5),
extraction. So far 16 varieties of lignans haverbee Pinoresinol (6), (+)-episesaminone (7), Sesang@)n
isolated from sesame, rests are glycosylated andehe 2- Episesalatin - (9), Hydroxymatairesinol (10),
been isolated from the oil free meal. Sesamin and\lChydroxymatairesinol (11) and Larisiresinol (12

sesamolin are the major aglycon lignans (BudowskiPresent in small quantities. These oil soluble dign
and Markley, 1951; Bedigiaet al, 1986). The minor holds the phenolic group site which are respondinle
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antioxidant activity in sesame seeds (Nagashima anttiglucoside (16), Two isomers of pinoresinol

Fukuda, 2004). diglucoside (17a,b), Pinoresinol monoglucoside (18)
According to Namiki (1995) sesamolin and
5.1.1.2 Glycosylated Lignans sesamolinol retain an oxygen bridge between their

They are majorly found in defatted sesame flourrespective benzene and furofurann rings. This
(DSF), due to the development of antioxidant attivi characteristic feature is ominously present in genu
after the treatment of DSF with — glucosidase the sesamuntignan structure exclusively, whereas sesamin
availability of water — soluble and potential amtdtant  is a very common lignan present in numerous plant
lignans in sesame seeds were scrutinized. Katsetaki species and in their different parts. Certain geoup
al., 1992; 1993; 1994 a,b quarantined and categorizethe sesame species lignans such as
as Sesaminol triglucoside (13), Sesaminol diglumsi methylenedioxyphenyl group (-O-GHD-) are also
(14a), Sesaminol monoglucoside (15), Pinoresinolwitnessed in other lignans like dibenzocyclooctadie

lignans (Changt al, 2005).

Table 1: Nutritional profile of sesame seeds

Nutrients Amounts Nutrients Amounts
Fatty Acid Composition
Proximate Principles Seed
Moisture (g) 5.3 Linoleic (18:2) 16
Protein (NX6.25) 18.3 a Linolenic acid (18:3) 0.4
Fat (g 43.c Total polysaturate 16.4
Mineral (g) 5.2 Total saturates 6
Crude Fibre (g) 2.9 Oleic (18:1) 18
Carbohydrates (i 2E Oleic (18:1 18
Energy (Kcal 56<
Calcium (mg) 1450 Essential Amino Acids
Approximate total
Phosphorus (m: 57C (9/100gms 2.9
Iron (mg) 9.3 Arginine (mg/gmN) 750
Histidine (mg/gmN) 170
Vitamin Content Lysine (mg/gmN) 170
Carotenefg) 60 Tryptophan (mg/gmN) 80
Thiamine (mg) 1.01 Phenylalanine (mg/gmN§70
Riboflavin (mg 0.34 Tyrosine (mg/gmN 23C
Naicin (mg) 4.4 Methionine (mg/gmN) 180
Folic Acid (ug) Free 51 Cystine (mg/gmN) 120
Folic Acid (ug) Tota 134 Threonine (mg/gmn 23C
Leucine (mg/gmN 50C
Mineral and Tri
Elements Isoleucine (mg/gmN) 250
Copper (mg 2.2¢ Valine (mg/gmN 29C
Mangenese (mg) 1.32
Fatty Acid Composition
Molybdin (mg; 0.20¢ Oil
Zinc (mg 12.2 Palmitic (16:0 9.7
Cromium (mg) 0.087 Stearic (18:0) 4
Total saturates 137
Fatty Acid Compositi
of Seed Palmitoleic (16:1) 0.1
Fat 40 Oleic (18:1) 41.2
Palmitic (16:0) 4 Total monosaturates 41.3
Stearic (18:0) 1.6 Linoleic (18:2) 44.5
Total monosaturates 18 Total polysaturates 44.5

Source: Indian Council of Medical Research (1991).
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Table 2: Ancient recipes of sesame seeds acrossaie

S. Recipe Name  Region Recipe
No.
1 Til Pitha India (Assam) A type of pancake made with speciass of rice preparation and

generally made only on special occasions like Bihfissam. Bora
saul, a glutinous type of rice is soaked and ground

2. Til Ladoo India (Punjab Ladoos are made with mixing white and black sesaeeds with
and Tamil jaggary, grated coconut and rice, and then shapeslind ball.
Nadu)
3. Idli  milagai India (Tamil It's a coarse mixture of ground dry spices thatdgity contains dried
podi Nadu) chillies, washed black gram (bean), chickpea asdrse seed
4. Tilgul Poli India Tilgul poli is the main preparations made on Sankranti. This i

(Maharashtra) traditional recipe for 'Makar Sankranti'. It comsisesame seeds and
jaggery.Gulpoliis prepared asnaivedyar (offering) for God
5. Tahini Jordan It's a paste of roasted sesame seedsslretipe it is combined with
curds which make it a unique bitter-sour produtte Ppaste is widely
used to make salad dressings, dips and sauces.

6. Daqga Egypt It is a spice blend in combination of codan cumin, fennel, mint,
nigella seeds, nuts, pepper, salt and thyme

7. Gyin thohk Myanmar It's a ginger salad along with fermenteal leaves, peanuts, garlic and
coconut.

Source: SAARC oils and fats today, (November 2011)

Formation of lignan is entirely dependent on thewas starting oxidized after 35-40 days and roasted
stage of seed maturity (Katd al., 1998). The mature sesame oil remain in frangible even after 50-6Csd&y
seeds have the capacity for proficiently conver{ing- storage. Refined sesame oil contains approximéely
pinoresinol into (+) - piperitol and (+) - sesamin, 60 mg of sesaminol (Fukudd al, 1986a). During the
whereas the younger seeds have the latent to oramsf bleaching process the sesamolin is disintegratém in
(+) — sesamolin (Jiaet al, 1998) and sesaminol sesamol and oxonium ion by protonlysis leading to
content is amplified with termination of seed formation sesaminol with new carbon- carbon bond,
maturation (Oneet al.,2006). this inter molecular adaptation indicates the

It was also reported that sesame seeds undergo&snsfiguration of sesamolin to sesaminol (Fukeda
phenomenal changes during germination processl., 1986b). It is well evident that refining of sesaaile
During early phase of germination only (+) - results in reduction of- tocopherol still refined oil
episesaminone tri- and diglucosides are produckd. holds a strong antioxidant activity in comparisorttie
was also noticed that in early level of germinatibat  crude sesame oil.
is precisely near to 48h, sesamin and sesamoliostlm According to Fukudeet al. (1986a) sesaminol
fades off. However, increment in the content sesami potential as an antioxidant is similar to that bgt
diglucoside has been reported (Kuriyaetaal, 1995; sesamol andg- tocopherol. The antioxidant activity of
Ishiyamaet al., 2006). refined sesame oil is by enlarge attributed to reasal

and residual- tocopherol as sesamol developed from
5.1.2 Alterations in Sesame Lignan during sesamolin is impassive by deodorization.
Processing Activities The roasting condition determines the

It has been reported by Budowski and Markley, qualitative characteristics of the roasted sesailhe o
(1951) that sesame oil is best therapeutic oil tas iwhich includes flavor, color and oxidative stalyilitt
resistant to oxidation in comparison to other egliils.  has been seen that oxidative stability and browwihg
This leads to sustaining sesame oil for a longeioge the roasted sesame oil are increased with thedeeria
of time during storage from rancidity and freeyattid  roasting temperature and time. Sesamol contematre
content. Fukudat al (1988) reported the sesame oil directly interconnected with increase in roasting
remain unaltered in comparison to soybean, rapeseetemperatures, still sesamol is produced from sekamo
safflower and corn oil. It was found that all thesible  during the course of roasting by thermal degradatio
oils start getting oxidized at 60°C within a timeas of
5-20 days of incubation. On contrary refined sesaihe
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Table 3: Bioactivities of major sesame lignans

Bio ac! Structure  Yield ir Activity
constituent sesame oil
Sesamin Furofuran 0.4% * Lipid and glucose metabolism
type lignan » Hypertension
withf-p* « Anti-inflammatory activity by inhibiting delta 5-daturase.
linked « It increasey tocopherol levels in plasma and liver of humans.
structure « Free radical scavenging.
It protects liver against ethanolnd carbon tetrachloride in
damage.
« It inhibits vascular superoxide production.
« Promote angiogenesis
« It provides neuro protection.
« It exhibits bactericide and insecticide activities.
Sesamolin one acetal0.3 % * Increase both the hepatic mithondrial and the peroxisomal fatt
oxygen oxidation rate.
bridge in a « Synergistic for pyrethrum insecticides
sesamin « Inhibits mutagenesis induced by®
structur
Sesaminol bulky 0.1% « Inhibiting the membrane lipid peroxidation
samin « Microsomal peroxidation induced by ADPF#ADPH
group  at » Oxidation of LDL induced by copper ions
the ortho « Increase the availability of tocopherols
position  of « Inhibit oxidative damages in DNA
phenol
group

Sesamol

Antioxidant activity
« Free radical scavenging activity
* High antioxidant activity of it is helps in proteéwg cell memb
against lipid peroxidation, preventing LDL oxidati@and microsc
peroxidation
* It has estrogenagonistic effect therefore useful for conve
hormone replacement therapy in postmenopausal w:
Other lignans » Chlorosesamone, Hydroxysesamone and ep@xysesamone
inhibitory effects on the spore germination of tha&hogenic ful
Cladosporium fulvum.
« Episesamin reported to possess anticancer actagginst hu
lymphoid leukemia cells.

Source: Dar and Arumugam, 2013

was also reported by Namiki (1995) that all theseAgriculture (USDA), verified sesamin as the compadun
bioactive components do not work in isolation ard b conscientious for the synergistic activity, alonghwit
responsible for the high oxidative stability of sted  sesamolin was also isolated and identified as @&noth
sesame oil. All these bioactive components workpotential component present in sesame oil whichbean
synergistically inside the roasted sesame oil afain acting insecticide. Hallest al.(1942a) and Halleet al.

oxidative deterioration. (1942b) found that synergistic response of sesamin
compounds with pyrethrins and retenones also regjuir

5.1.3 Bioactivity of Sesame Seed Lignans the fundamental features of methylenedioxyphenyl.
Research carried out by Moore and Hewlett (1958)

5.1.3.1 Adequacy of I nsecticidal Activity established that 3, 4-methylenedioxy substituentas

Eagleson, (1942) was the first one to observestructural feature responsible for the insecticidal
that sesame oil act as an insecticidal stimulant irsynergism with pyrethrins.
strengthening the noxious effects of pyrethrins and
reteones. According to Bureau of Entomology and5.1.3.2 Responseon Fatty Acid Metabolism
Quarantine of the United States Department of
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In a study carried on rats showed that sesamin

reduces the activity of enzymes involved in fattyda

synthesis and their gene expression which involves

acetyl-CoA carboxylase, fatty acid synthase, ATP

5.1.3.3 Impact on Levels of Cholesterol in Body
Sesame oil has a capacity to decrease hepatic 3-

hydroxyl-3-methylglutaryl coenzyme A reductase

citrate lyase, and glucose-6-phosphate dehydrogenas(HMG-CoA reductase) enzyme activity along with its

With the increase in the concentration of sesamiimé
diet, the mRNA level of the sterol regulatory eleme
binding protein-1 (SREBP-1) and the levels of
precursor form of this protein decreases (i&teal,
2001). It was later found that, mixing of sesamid a

intestinal absorption. HMG-CoA reductase is rate
limiting enzyme in cholesterol synthesis hence
reduction in serum and liver cholesterol in rat&rgse
et al, 1991). In a study by Hiratat al. (1996) on 12
hypercholesterolemic men shows reduction of total

episesamin in equally increases mRNA expression o€holesterol by 9%, LDL-C by 16.5% and apoprotein B

most of the enzymes involved in fatty acid oxidatio
the rat liver (Tsuruokat al, 2005; Ideet al., 2009).

by 10.5%. Two variants of sesamin capsules i.eang2
for 4 weeks followed by 65 mg for 4 weeks were

Sesame seed lignans contribute in the commencemeptepared and given to the subjects.

of peroxisome proliferator activator receptor-alpha
(PPARy) which stimulates fatty acid oxidation in the
liver and skeletal muscle (Id# al, 2001). This further
increases enzymes involved [oxidation of fatty
acids. Sesamin also showed increased expression
carnitine palmitoyl transferase (CPT), which isater
limiting enzyme in p-oxidation of fatty acids. The
uncoupling proteins (UCPs) levels increased with th
activation of PPAR which restrict the competence of

In a similar study conducted by Chext al.
(2005) shows that with the consumption of 40g meast
sesame seeds by 21 hypercholesterolemic men
reducation in serum total cholesterol by 6.4% and
bDL- cholesterol by 9.5% was observed. A study by
Wu et al. (2006) also observed similar results with the
intervention of 50g of roasted sesame seed in 24
postmenopausal women subjects. In all above
mentioned intervention studies, High density

mitochondria and increases the calories required tdipoprotein cholesterol remained unchanged. In fzerot

produce energy (Ashakumagt al, 1999; Kushiroet
al.,, 2002; Kushiro et al., 2004). The increased
expression of UCPs as well fsoxidation enzymes of
fatty acids proportionally increases the abilityltorn
fat which in turn increases energy expenditure a®es
lignans are also capable of inhibiting the esteaifon

of fatty acids and help in promoting ketogenesis

(Fukudaet al., 1998; Umeda-Sawada, 1998).

experiment carried out with an attempt to see ffece

of combination of sesamin and phytosterols in rhts.
was seen that though both have magnificent chotdste
reducing property but there interaction resulted in
nullified effect due absorption of sesamin by the
phytosterols (Moazzandt al., 2007).

Sesamolinol
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(=] o.
\E!D\”

- CH,

Sesangolin (8)

on

cH,Oo o, cH,o 2., CH,O. o,

° o °
O Ho HO' f

-3 -] ,.

OCH,
H,
OCH, OCH, .
o on

Hydroxymatairesinol (10) Allohydroxymatairesinol (11)

Sesaminol (3) ©

o,

o
oM
ocH,
Pinoresinol (6)

2-Episcsalatin (9)

Larisiresinol (12)

Source: Sesame seed lignans, (Moazzami A.A. 2006)
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Fig 2: Oil soluble or oil dispersed sesame lignans.

OH Sesaminol
triglucoside (13)

Pinoresinol

Sesaminol
O diglucoside (14a)

Hony .
o | Pinoresinol
OH
H
H

Pinoresinol
triglucoside (16)  diglucoside (17a)

Sesaminol
monoglucoside (15)

Pinoresinol
diglucoside (17b) monoglucoside (18)

Source: Sesame seed lignans, (Moazzami A.A.

Fig 3: lignan glucosides isolated by Katsuzet al. (1992, 1993, 19944, b) in deffated sesame.

5.1.3.4 Effect on Alcohol Metabolism

Episesamin and sesamin has a potentia
modulate the enzyme activities of glutam
transaminase (GOT), aspartate aminotransfe
(AST), glutamic pyruvic transaminase (GPT) ¢
alanine aminotransferase (ALT). They are also cla;
of modulating bilirubh concentrations which a
elevated by the inhalation of ethanol (Akimct al,
1993). Consumption of equal content of sesal
episesamin inhibit the elevation of hepatic enzy
involved in ethanol. The effectiveness of sesami
alleviating the symmms of intoxication of alcohol ¢
tobacco withdrawal was associated mainly v
increased MRNA levels of aldehyde dehydrogena
family members (Tsuruokat al, 2005; Kisoet al,
2005).

In studies compiled on sesamin and episesi
it has been found thahey are proficient in increasit
the production of dihome-linoleic acid at the cost ¢
arachidonic acid. The filamentous fungmortierella
alpineforms a complex with lipids which is rich in tt
acid by inhibitingA5 desaturation. Sesamin also irit
the activity of acy-CoA: l-acyl

lysophosphatidylcholine  acyltransferase  (LPC,
which is responsible for channelizing fatty a
substrates to phosphatidylcholine for subseq
desaturation (Chatrattanakunctet al, 2000). Theses
inhibitory steps ks further implications on reduction
prostaglandin E2 and thromboxane B2 which .
originates from arachidonic acid and well as irekin
-1 beta (UmedaSawadeet al, 2003). Consumption of
sesamin and alpha tocopherol together by Dawles
for 3 weeks results in effects of inflammatc
eicosanoids and changes in the immune func e.g.
Reduction of the plasama histam decreased
production by mesenteric lymph node lymophcyte
Immunoglobulin  E  (IgE), elevated levels
Immunoglobulin M (IgM), Immunoglobulin  AlgA),
Immunoglobulin J(IgG) (Guet al., 1995).

5.1.3.5 Hypertension

Various studies conducted on hypertensive
shows that sesamin have antihypertensive eff
According to Matsumuret al. (1995) sesamin feeding
for 5 weeks alleviate the development
deoxycorticosteronecatate (DOCA) helps in loweril
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Table 4: Major sesame seed lignans and lignan gides range, molecular formula, UV absorption artihetion coefficient

Sesame lignans Range Molecular Amax  €(gL)
(mg/100 seed) formula (Mwt (nm)
Sesamin 77-930 SH1505 287 23.02
354 236 26.01
Sesamolin 61-530 SH150; 288 21.79
370 235 24.85
Sesaminol 0.3-1.4 SH150; 238 3.99
370 295 3.85
Sesamolinol 6-28 £H,00; 231 3.95
372 287 3.80
Sesaminol 14-91 GgHs,0,4 235 3.97
triglucoside 856 288 3.88
Sesaminol 8.2-18.3 GoH4gO18 236 4.00
diglucoside 694 290 3.94
Sesaminol 5.4-19.5 GgH2g012 236 3.80
monoglucoside 532 290 3.82

Source: Sesame seed lignans, (Moazzami A.A., 2006)

the systolic blood pressure from 198 mmHg in thetocopherol, which is the predominant form of vitark
control group to 152 mmHg in the sesame consumingresent in tissues and takes part in primary fogmin
group. Sesamin helps in inhibition of arotic protilue ~ supplements, because of its effective trap forpiplkic

of superoxide anion radical, endothelin-1 by theelectrophiles than-tocopherol.

endothelial cells and wurinary 8- hydroxyl-2’- a-Tocopherol which functions as a chain-
deoxyguanosine. Sesamin has been also founbreaking antioxidant for lipid peroxidation in cell
operative in stroke prone spontaneously hypertensivmembranes and also as a free radical scavenger for
rats (SHRSP) by improving their antihypertensive an singlet oxygen (O-) (Liebler, 1993). Due to itsiant
antithrombotic activities (Noguchiet al, 2001). inflammatory action o-tocopherol inhibits the
Sesamin induced endothelial nitric oxide- dependenproduction of the superoxide radicals by converiimg
vasorelaxation is explained by an antioxidativeeeff activated form of neutrophils which leads to a égk
caused by the catechol metabolites (Nakaoal, of neutrophils to endothelial cells resulting ingnation

2006). of transendothelial (Rockseret al, 2003). a-
tocopherol in sesame has a successful effect on
5.2 Tocopherol antiaging due to the synergistic effect with sesame

Tocopherols are lipophilic, phenolic compoundslignans  leading to inhibiting of  metabolic
of plant origin and are the major constituentsitimin ~ decomposition. The collaborative synergy ot
E. It is a series of organic compounds consistifig tocopherol with sesaminol or sesamin of sesame seed
various methylated phenols. Tocopherol vitamers argnakes it to comparable to that af-tocopherol
free radical scavengers that work as lipid-soluble(Namiki, 2007; Yamashitet al, 1992).
antioxidants, and therefore supposed to provide Both flax seed and sesame seeds were reported
protection against various diseases such as cancd® contain more than 40% fat, 20% protein and vitam
cardiovascular disease, and neurodegenerativE mainly y-tocopherol and considerable amounts of
disorders (Hemalatha and Ghafoorunissa, 2004plants lignans. However, flax seed contains 54%-of
Williamsonet al, 2007). linolenic Acid but sesame seeds only 0.6% and

a, B andy tocopherol levels were 0.034-0.175 moreover chemical structures of both flax seeds and
ug/g, 0.44-3.0519/g, and 56.9-9918)/g respectively sesame seeds were different. Dietary studies i rat
indicating that the sesame seed accessions comitainéhowed that sesame seeds and its lignans haveehduc
higher levels of y tocopherol compared witho higher y-tocopherol and lower thiobarbituric acid
tocopherol and B tocopherol (Hemalatha and reactive substances (TBARS) concentrations; whereas
Ghafoorunissa, 2004; Williamsoret al, 2007). aflax seed has no such effects (Yamasdtital, 2003).
According to Jiangt al. (2001)y- tocopherol, the most Further a-linolenic acid produced stronger plasma
profuse form in sesame seeds. It may be important tcholesterol lowering effects and higher TBARS
various human ailments, in comparison wits concentrations.
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Fig 4: Transformation of sesame lignans duringdiiéayand hydrolysis

According to Yamashiteet al. (1992) a significant
Vitamin E activity has been reported in sesame s
which not exclusiely because of the encloser-

tocopherol content in the seed but due to the gystér

effect ofboth the sesame lignans ay-tocopherol.

5.3 Phytosterols

Plant sterols are considered as an emel
bioactive constituent, majorly present in all vexdpt
foods. As phytosterols belongs to the family of |
pharmacological controlling agent for plea lipid
levels. It has been scrutinized well as vehicledrious
functional foods or nutraceuticals. Phytoste
resemble to cholesterol in humans both structueaily
biosynthetically. Phytosterols comes from the faroil
triterpenes, along with a ttacyclic ring and a sid
chain attached to carbon 17. Cholesterol contai
carbon atoms on its side chain, whereas phytost
contains 910 carbon atoms along with it also conte
either an additional double bond or methyl or e
group. Phytostersl can be further classified as stel

and stanols due to the presence or absence ofe
bond at 5 carbon position (Devaand Jialal, 2006).

In plants, sterols are found in the form of f
sterols or conjugates where B- hydroxyl group is
esterifiedd into a fatty acid or a glycosylated w
glucose or a 6fatty acyl hexose. Cereals contains v
common form i.e. glycosides (Moreeet al, 2002).
Phytostanols is a subroup of phytosterol which
fully saturated in nature is a native componen
cereals like (wheat, corn, ri and rye), vegetables and
fruits. There concentrations are lower than thathel
phytosterols (Duttaanc Appelqvist, 1997; Laakso,
2005).

There are across 2-250 different varieties of
phytosterols have been recognitill date; - sitosterol
(24-u-ethylcholesterol)is the most copious among
them. Along with it most frequently fourphytosterols
in plant food materii includes campesterol (24-
methylcholesterol) and stigmasterol3%?, 24-u-
ethylcholesterol). Ergosterol 5" 24-a-
methylcholesterol) is found commonly in linseed
and cottonseed oil, it is also a major sterol afsy 98
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% of the dietary intake is contributed by sitoskero Another study by Sankaat al. (2006) concludes
campesterol and stigmasterol (Kritchevsky and Chensesame oil has been shown to lower blood pressure i
2005). hypertensive diabetics. Substitution of sesameirpil

There is induced reduction of total plasma anddietary oils brought down systolic and dystolicddo
LDL cholesterol levels with eventual reduction in pressure to normal, in addition decreasing lipid
cholesterol absorption with the intake of phytositer peroxidation and antioxidant status. Moreover
Earlier studies found that stanols are better inmagnesium has been shown to help in lowering blood
decreasing cholesterol absorption in comparison tgressure and sesame seeds are loaded with magnesium
sterols. But according to recent studies it wasnéou
that when sterols and stanols are incorporatediiteb 6.3 Promotes Cardiovascular Health
or margarine the effect on cholesterol absorptiod a Further adding to the health benefits of sesame
subsequently, on plasma cholesterol levels argeeds, sesame seed oil can also boost heart lgalth
comparable. Phytosterols also have a better ramiucti preventing atherosclerotic lesions. Sesamol, whlsh
capacity to suppress HMG-CoA reductase activityharnesses anti-atherogenic properties, is thoughiet
when compared to cholesterol (Lagaedal, 2006). one reason for the beneficial effects; sesamolbleas

Along with reduction in blood cholesterol shown to possess over dozens of beneficial
levels, phytosterols are also capable in anti-oancepharmacologically active properties, many of which
properties (colon cancer), anti- atherosclerotiati-a may contribute to improving cardiovascular healitha
inflammatory and antioxidative effects. Phytostsrol study by Reenaet al. (2010) found that sesame oil
reduces the levels of fat soluble vitamins in thesma  blended with coconut oil lowers the rate and extfnt
as fat soluble vitamins circulate with the LDL and platelet aggregation in comparison to the ratsdiely
phytosterols lowers the levels of LDL and hence inon the coconut oil. It has been also found thandiley
return reduction of fat soluble vitamins like vitamg- of coconut oil with sesame oil reduced both
carotenoids, however many studies have also showatherogenic and thrombogenic potentials of the oto
that vitamin A,D,E, a-carotenoids and lycopene oil. In another study by Saleeen al. (2012) concluded
affected by phytosterol content. Therefore, it isthat chronic supervision of sesame oil promotes
recommended to add carotenoids in the form ofdruit protective  action on  cardiovascular  through
and vegetables per day in order to maintain caoidsn acknowledged antioxidant property. Karatet al.
levels in range with phytosterol supplementation(2013) reported that daily consumption of sesante oi
(Marangoni and Poli, 2010). Besides, lignans andby hypertensive men results in positive effect on
tocopherols, sesame seeds are the rich source ehdothelial dysfunction. Recently it has found that
phytosterols. Sesame seeds contain all three maj@onsumption of sesame oil improves the endogenous
types of phytosterols (Pagh al., 2010). antioxidants in ischemic myocardium (Saleemal,

2012).

6. Health Benefits of Sesame Seeds

Needless to say that sesame is rich in nutrient§.4 Sesame Seed Oil for Oral Health/ Gingivitis
and many other nutraceutical components which help One of the most prominent benefits of sesame
to make up the numerous health benefits of sesamseeds and sesame oil revolves around removingldenta
seeds that have been experienced for thousands pfaque and boosting oral health. They are involwved

years. an activity known as oil pulling, which involves
swishing oil around in your mouth hereby you can
6.1 Helpsin Preventing Diabetes boost oral health and even whiten up your teetle @in

Magnesium and other nutrients present inthe study showcase the oil pulling benefits on dred
sesame seeds, and especially sesame oil, have beléiel, where oil pulling with sesame oil was shoten
shown to combat diabetes. According to Saretaal. reduce the amount of streptococcus mutants in both
(2010)found that sesame oil improves the effectivenesdeeth plaque and mouth saliva, and boost overaltthe
of the oral anti-diabetic drug glibenclamide in¢yp ~ (Ashokanet al, 2008)
diabetic patients. Another study concluded that
substitution of sesame oil as the sole edible ad oan 6.5 Protects Against DNA Damage from
additive effect in further lowering blood pressumred  Radiation

plasma glucose in hypertensive diabetics (Saekat, Sesamol a compound found in sesame seeds and
2006). sesame oil, has been shown in some studies tocprote

against DNA damaged caused by radiation (Kanimozhi
6.2 Reduces Blood Pressure and Prasad, 2009Ramachandran, 20).0 Further,
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sesamol has been shown to extend life in miceddeat fibroblasts which are essential in the due courke o
with radiation, partly by preventing damage to theinjury (Martin, 1997). The wound healing undergoes

intestines and the spleen (Pariktal., 2006). four major phases which includes haemostasis,
inflammation, proliferation and remodelling (Falang
6.6 Prevents Cancer 2005). Delayed wound healing is a problematic issue

Not only do sesame seeds contain an anti-canciseen mostly in elderly, bed ridden, immune
compound calleghytate but the magnesium in sesame compromised, diabetic patients and patients whoare
seeds also possess anti-cancer properties. Acgoralin - steroid therapy.

Wark et al. (2012) it was found that the risk of As sesame oil has been used in wound healing
colorectal tumours decreased by 13% and the risk cand it major component sesamol anti-oxidative
colorectal cancer decreased by 12% with consumptioproperties can be also used for rapid wound healing

of every 100 mg of magnesium. (Fukudaet al, 1981) It was found that sesamol has
both antioxidant activity and anti- clastogenicivtt
6.7 Boosts Bone Health (Parihar et al, 2006). In a study by Shenat al.

In addition to promoting healthy skin, zinc has (2011) found that sesamol is a capable entity which
also been shown to boost bone mineral density an€ncourages wound healing. However, it was alsodoun
bone health as a whole. A study by Hyen al. that sesamol oral consumption requires higher doses
(2004) found a correlation between zinc deficieang ~ because of poor oral absorption.
osteoporosis in the hip and spine area. Moreovel
sesame seeds are a great source of calcium — ankno 6.12 Promote Healthy Skin
trace mineral that is essential for bone health an Sesame seeds are rich in zinc, which is an
preventing related conditions. essential mineral for producing collagen and giving

skin more elasticity. Zinc also helps in repairinfy
6.8 Boosting Digestive Health, Réieving damaged tissues in the body. Sesame oil is also
Constipation popularly used to sooth burns and prevents skatee!

Sesame seeds are rich in fiber, which is knowrdisorders.
to pave way for a healthy digestive system and i o ]
healthy colon. Sesame seed coats have high tot6.13 Anti-inflammatory Properties
dietary fibre content (42 g/100 g seed coat drytenat Steroids and non-steroidal anti-inflammatory
Insoluble fibre was the largest fraction, more tB&fo.  drugs (NSAIDs) are the main choices for controlling
Compared with cereal derivatives (corn bran, wheainflammation. However, their adverse effects lithieir
bran, oat bran, and rice bran; soluble dietaryefibr clinical use. Recently, sesame oil and its lignan
ranged between 0.4 and 4.1%), the soluble dietarg f Sesamol have been proved to be potent anti-
content of sesame seed coats is considerably higher inflammatory agents. They have an excellent protect

effect against endotoxin-associated inflammatory

6.9 Provides Relief from Rheumatoid Arthritis ~ damage Dbecause they inhibit the release of
A mineral that is important for anti- inflammatory mediators. Sesamol also inhibits

inflammatory and antioxidant enzyme systems, coppe&ndotoxins from binding to its receptor; this reesic

is known for reducing pain and swelling associatecinflammatory transcription factor NkB activation. In

with arthritis. Additionally, this mineral helps qride ~ Summary, sesame oil or sesamol may be benefiaial fo

strength to blood vessels, bones and joints. reducing the inflammatory response in inflammation-
associated diseases (Liu, 2013).

6.10 Promotes Respiratory Health, Prevents

Asthma 7. Conclusion
High magnesium content in sesame seeds ab Since, the ancient time, India is being the largest
to prevent asthma by and other respiratory diserdgr  producer of sesame. Sesame is an affluent source of
preventing airway spasms. nutritive and therapeutic properties. It is a rgdurce
for major and minor nutrients including proteins,
6.11 Enhances Wound Healing dietary lignans, dietary fibre, phytosterols, togepls,

Wound hea”ng is an intricate cellular processVitaminS, CaICiUm, phOSph_Orous and others. Besides
which relies on the discharge of various Signa”ingthlese a}bundant nutrients still sesame has nOtlhml.
components involved in wound healing and to organiz Widely in development of value added products which
them as well. These Signa”ing Components includ¢Can meet the simultaneous Cha”enge of malnutrition
inflammatory cells, endothelial cells, keratinosy@nd and  healthy  snacking. ~ Nutraceuticals  and
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pharmaceutical products developed from both sesarroxidative sources which can be used as the future
and sesame by- products can reduce the risk afugari replacement for chemical antioxidants in food indus
ailments like neurological, dermatological, canaed
cardiovascular diseases etc. Acknowledgement
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