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ABSTRACT

In recent years, there has been a great dealenftiath toward the field of free radical chemistfyee radicals are proced
by cellular metabolism involve oxidation, environmie and other factors, with very high reactiviyntioxidants work by
stahlizing free radical induced destabilization of ethmolecules and cell damage by preventing themdtion, scavengin
them. Antioxidants cannot be formed by body spastasly. Instead, we must consume them in our d@l@s manuscrip
provides a briebverview on ROS mediated cellular damages, roldiethry antioxidants and background informationul
lycopene and resveratrol in many different diseasgsopene is a phytochemical that belongs to agaf pigments know
as carotenoids. It is alledly a more effective antioxidant than other ofcsotenoid cousins, also known to help prever
well as the prevention and treatments of manysies and diseases. Grapes are amazingly versiagiléuit and it's ski,
seeds and leaves are alltga good useResveratrol, a popular supplemeasitextracted from the skin of the grape w
multiple beneficial effects on human boc
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1. Introduction

A healthy cell has a mortal enemy which is calletfrae
radical." Free radicals constantly seek out heattlis and
attack their vulnerable outer membranes eventualysing
cellular degeneration and death. The recent gramtine
knowledge of free radicals and ROS in biology isducing
a medical revolution that promises a new age oftheand

disease management (Aruoma OI, 2003). There is no

animal life without oxygen consumption and its cersion
to water with the production by leakage from mitoatirial
electron transport of free radicles (Wahlqvist MI013) in
the course of oxidative phosphorylation and thedpotion
of ATP as the ultimate and immediate source of gyner
(Aruoma O, 1999). Most of the potentially harmfiileets
of oxygen are due to the formation and activityaafumber

of chemical compounds, known as ROS, which have a

tendency to donate oxygen to other substances (AaL@l,
1994). Free radicals are atoms or molecules cdntpione
or more unpaired electrons, in an atomic orbit, imgkhem
very “reactive” (Surai, 2003). The extreme reatyivdriven
by a desire to acquire another electron undefties ability

to interact with and ultimately damage tissue. &jitally
relevant molecules such as DNA, proteins, lipidgd an
carbohydrates are damaged.

Free radicals and other ROS are derived either frormal
essential cellular metabolism in the human bodyrom

free radical intermediates and inhibit other oxioiat
reactions by being oxidized themselves. As a result
antioxidants are often reducing agents such aslsthio
ascorbic acid or polyphenols (Sies, 1997).

Figurel )

Antioxidants are abundant in fruits and vegetabdasyell
as in other foods including nuts, grains and soneats)
poultry and fish. The list below describes food rees of
common antioxidants. Beta-carotene is found in many
foods that are orange in color, including sweetafu#s,
carrots, cantaloupe, squash, apricots, pumpkin and
mangoes. Some green, leafy vegetables, includitigrdo
greens, spinach and kale, are also rich in bettaraeo

external sources such as exposure to X-rays, 0ZONggorek C, 1991). Lycopene is a potent antioxidanrd in

cigarette smoking, air pollutants and industriaérciicals
(Bagchi K and Puri S, 1998).The most importantgety
containing free radicals in many disease state$teoxyl
radical, superoxide anion radical, hydrogen pemxid
oxygen singlet, hypochlorite, nitric oxide radicaind
peroxynitrite radical (Young IS and Woodside JV02))
The super oxide radical is the main free radicabpced in
living cells and the electron transport chain ine th
mitochondria is considered to be responsible forFiee
radicals generated naturally during oxidative meliain if
present in excess react with fatty acids to formtyfacid
hydroperoxides which can then induce a chain reacti
forming further free radicals and hydroperoxides:the
chain reaction is not terminated cell damage vatw. The
activation of macrophages in stress conditionsnistteer
important source of free radical generation (Schwar
1996). Because free radicals are toxic to celks bthdy has
developed a sophisticated antioxidant system thatudds
on antioxidant nutrients.

Antioxidants are compounds that protect cells frdme
damage caused by oxidation. Anti means “againgid a
antioxidants work against, or prevent oxidationeTdody
cannot form antioxidants spontaneously. Instead,must
consume them in our diet. Antioxidants can eliménfiee
radicals and other reactive oxygen and nitrogesispeand
these reactive species contribute to most chraihiceats.
Antioxidants terminate these chain reactions byoény
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tomatoes, watermelon, guava, papaya, apricots, pink
grapefruit, blood oranges and other foods. Estimate
suggest 85% of American dietary intake of lycopeomes
from tomatoes and tomato products (Xianquan e2@05;
Rodriguez-Amaya, 2003). It is hypothesized that
antioxidants originating from foods may work as
antioxidants in their own right in vivo, as well &sing
about beneficial health effects through other maigms,
including acting as inducers of mechanisms related
antioxidant defense (Kenser TW et al, 2007; Jeorsy &V
al. 2006), longevity (Baur JA et al, 2006; Wood éGal,
2004), cell maintenance and DNA repair (Astley SBile
2004). This review highlights the scientific docurtation

of lycopene and resveratol as a therapeutic agent.

Figure2
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Amazing Lycopene

Lycopene, from the neo-Latlpcopersicur, the tomato
species is a bright red carotea&d carotenoid withot
provitaminA activity, found in many fruits and vegetabl
It is a red, fatsoluble pigment found in certain plants &
microorganisms, where it serves as an accessohy-
gathering pigment and protects them from ultravidie
radiation. Gac fruitfomadica cochinchinens); tomatoes
(Lycopersicon esculentymand tomato products, includii
ketchup, tomato juice, and pizza sauce, are thee
bioavailable sources of lycopene (Arab L and St&;
2000).

Gac fruit contains 2,227 mcg/g lycopene; tomeontains
31 mcg/g (Betty K et al, 2004). As all tomato proth
contain high concentrations of lycopene, they atethe
same time, the most important source of this canitefor
humans, accounting for over 85% of all dietary ses
(Mangels AR, 1993).ycopene is also found |
watermelon, papaya, pink grapefruit, and pink gt

Structural Background

Lycopene is a 40 carbon acyclic, highly unsaturateaight
chain hydrocarbon with a total of 13 double bor,of
which are conjugated. This unique nature of thepgne
molecule makes it a very potent antioxidant. Imovgtudies
have shown lycopen® be twice as potent g-carotene
and ten times that ai-tocopherol in terms of its singl
oxygen quenching ability (Rao LG et al, 201 The
chemical name of lycopene is 2,6,10,14,19,23,-
octamethyl2,6,8,10,12,14,16,18,20,22,24,2¢-dotria
contatridecaene. It occurs in the #ns and variouscis
configurations. Naturallpccurring lycopene consis
predominantly of allranslycopene.

Figure3

Bioavailbility

Lycopene is more bioavailablie processed and cook
tomato products than in fresh tomatoes (Rao AV
Agarwal S, 1999). It is ingested in natural tramsrf (eg, in
raw tomatoes), which is poorly absorbed; heat Esicg
tomatoes and tomato products induces isomerizatic
lycopene from alkkans to cis configuration, in tul
increasing its bioavailability (Micozzi MS et al,992)
Lycopene content of common fruits and vegete (Clinton
SK, 1998; Mangels AR, 1993).
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Tablel
L ycopene content Source
[mg/100 g wet basig]
0.7-20 Fresh tomatoes
3.7 Cooked
tomatoes
2.3-7.2 Fresh
watermelon
2.0-5.3 Fresh papaya
5.2-5.5 Pink guava
0.4-3.4 Pink grapefruit
0.01-0.05 Apricot

2. Applications

Epidemiology studies have provided evidence thagh
consumption of tomatoes effectively lowers the risk
reactive oxygen species (R(-mediated diseases by
improving the antioxidant carotenoid reported torbere
stable and potent singlet oxygen queing agent compared
to other carotenoids.

Health Benefits

In addition to its antioxidants properties, lycopeshows al
array of biological effects including cardio prdige, ant-
inflammatory, antimutagenic, an-carcinogenic activities
(Hamid et al, 2010), prevention of osteoporosis, idiopa
male infertility, as an adjuvant therapy in neurbp:
(Krishnaveni M et al, 2012) a-aging and increase
immunity. As Food Additiveand raw material of heal
products, it is widely used in the field of fooddahealth
products.Because of its excellent whitening, wrinkle,
anti-oxidation and the effect of UV resistance, it isc
widely used in the field of cosmeti

Amazing Resveratrol

Grapes (Vitis viniferp have been herald for their
medicinal and nutritional value for thousands ofarg
(Khan GM et al, 2012)Grape (Vitis vinifer) is one of the
world’s largest fruit crops. It is also one of thmeost
commonly consumed fruits in the world both as frésiit
(table grape) and processed fruit (wine, grape eji
molasses, and raisins) Percival SS (2009); Schadn
(2006). This fruitis widely used in making wine. It contai
powerful antioxidants in all forms: whole grapesd wine
made from grape skins and grape seed oil and ¢xtrBlois
tasty fruit is one of the best examples of the fylume
between food and medicin€he benficial effects of grape
and relevant grapéerived food products are believed to
related to a variety of bioactive components inpgs
(Vislocky LM and Fernandez ML, 2010; Prasain JKak!
2010). One major group of these components is giee
antioxidants typically including anthocyanins, catech
resveratrol, phenolic acids, and procyanidins (ReaRRF,
1986). Grape seed extract ¥itis vinifera L. has in vivo
antioxidant property and could be as importantitsnin E
in preventing oxidative darnge in tissues by reducing t
lipid oxidation and/or inhibiting the production dfee
radicals (Xia EQ et al, 2010)Grape skins contain tt
powerful antioxidant compoungsveratr¢, which has been
found to have a number of health benefits. It is ofthe
most prominent bioactive components in gre
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Chemical Structure

Resveratrol (3,5,4Hhydroxystilbene) is a stilbenoid,

derivate of stilbene. It exists as tgeometric isome: cis-
(2) andtrans-(E). Thetrans andcis-resveratrol can b
either present in free for or in bound form to glucose
The whentrans-form exposed taltravioletirradiation,
it isomerizes to theis-form,a process called photo-
isomerization.

H
' OH HO % _H
hv, 350 nm
HO |
X MeOH
H OH
OH OH
Figure4
Bioavailbility:

Resveratrol (3,5,4 trihydroxgrans-stilbene) isa stilbenoid,
one of the most widespread stilbenesH:,03), a type
of natural phenol, and a phytoalexiroduced naturally b
several plants against the growth ofpathogens such
as bacteria or fungi (Fremont, Lucie 20:Food sources of
resveratrol include the skin gfape, blueberries,
raspberries and mulberri€dashski M et al 2013 It is
found in grapes and wine. The levels of resverdtrohd in
wine vary greatly, but is generally m@abundant in re
grapes and red winés the resveratrol content of wine
related to the length of time the grape skins awsqent
during the fermentation process. Therefore
concentration is significantly higher in red winleah in
white wine, beause the skins are removed earlier du
white-wine production, lessening the amount that
extracted (Kopp P, 1998). Grape juice, which is &
fermented beverage, is not a significant source
resveratrol.

———r—a -

FigureS

Health Benefits of Red Wine and Resveratrol

Resveratrol is believed to afford strong antioxic
functionsin vitroand in cell culture models. In 20
Bradamante S et advealed that resveratrol protect aga
heartartery diseases by reducing cholesterol and hat
blot clots ad hardening of the arteries. It also shov
cancer chemopreventive and therapeutic ef (Szekeres T
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et al, 2011), and it can act as a neuroprote (Huang TC
et al, 2011).Yegesveratrol levels may be a key playe!
protecting the brain during a eke by elevating specifi
enzyme levels. In vivetudies many investigators hg
clearly demonstrated that resveratrol intake hadeptive
properties against multiple illnesses, also foumdccanfer
resistance to stress and to extend life (Baur JA and
Sinclair DA, 2006). More recently, concordant sasdhave
also showed the beneficial effect of resveriin vivoon
energy metabolism in diseases such a~induced obesity,
insulin resistance, or aginglated syndromi (Lagouge M
et al, 2006; Dagupta B and Milbrandt J, 200

Figure6

There is an increasing demand for effective appgresido

produce resveratrol, as it has so many health hsr

Although  this compound can be chemic:

synthesizedChang S et al, 2002), the need for a safe

green product is in favor of using natural sourcEke

production of resveratrol directly from plants hae

number of drawbacks, such as yield variation, pgehs,

low purity and a long growth period. Thfore, plant cell
culture is preferred as it overcomes those obsawlith

supply of products in uniform qual (Donnez D et al,
2009), which is important to industrial bioprocess@rape

cell suspension cultures have been reported tonadete

stilbenes includingransresveratro trangcis-piceid, -

viniferin, d-viniferin, pterostilbene artrans

astringin(Jeandet P et el, 19¢and (Donnez D et al,
2011).

3. Antioxidant Property

Antioxidant activities of grape phenc compounds have
been extensively investigatét vitro andin vivo. The
antioxidant activities of grape phenolics have alsm®en
demonstrated in various model systems such asagbirai

low-density lipoprotein (LDL) against oxidation broug

about by Cé&", oxygeneentered radic-generating AAPH
(or) peroxynitritegenerating Sl-1in  vitro systems,
preventing spleen cells from DNA damage induced
hydrogen peroxide (3D,), and reducing oxidative stress

PC12 cells induced by addition of ?*andt-butyl

hydroperoxide (Fan P and Lou H, 2004; Chanvitaygpd
et al, 1997 ). Howevem vivo studies examinin

antioxidant activity of grape extracts have shc
inconsistent results.
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4. Conclusion

Free radicals damage contributes to the etiologynahy
chronic health problems. All inevitably free radga the
body will be quenched with intake of antioxidantsig,
improving the health by reducing the risk of vasou
diseases. Serum and tissue lycopene levels havebaén

inversely related with the chronic disease risk{ tuis
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