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ABSTRACT

To study the oxidative damage prevention of DNA using passion fruit extract in earthworm as model organism. In
the present study, healthy and young earthworms were collected from Tamil Nadu of Thiruvannamali district. The
earthworms was packed in a sterilized bag along with soil and quickly taken to the laboratory. Based on the
morphological observation, collected animals were identified as Perionyx ceylanensis with the help of zoological
standard manual. The animals were then randomly divided into 3 groups of 6 animals each, placed into cages. The
check the potential of passion fruit, extract was subjected to antioxidant activity. The obtained results exhibited the
significant effect. The first group was given regular soil (control).The second group A was treated parotta flour with
soil in 60:40 ratios (Soil: Parotta flour). Then after one week of incubation the animals were dissected and DNA
was isolated to check the DNA damage in earthworm by DNA fragmentation assay. After confirmation of DNA
damage, junk food treated three animals were shifted to 3" group B from group A. Then it was fed passion fruit
extract with soil in 60:40 ratios (Soil: Passion fruit extract). Then after one week of incubation the animal were
dissected and DNA was isolated to check the DNA damage in earthworm by DNA fragmentation assay. This assay
conformed that the passion fruit extract having the ability to repair the DNA damage which induced by junk food
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INTRODUCTION

Concepts, relationships, lifestyles are metamorgthds accommodate the new jet age and eating habits no
exception [1]. Healthy nutritious foods have beeplaced by the new food mantra - JUNK FOOD. Indtwetext of
world economy, junk food is a global phenomenone Hivailability of junk food and snacks at low pecand

marketing strategies adapted by manufacturers afi soods has triggered an evolution wherein, coqgiom of

foods that require neither the structure nor theparation of a formal meal. It seems to have erdudfvery age;
every race and the newest entrants on stage ddeechischool going in particular. Hence, a syst@@aesentation
has been made in this review from the articles fr@rious sources highlighting eating habits, niatnial aspects
and quality of unhealthy food, their health impact consumption and preventive measures to be uakaert
Through health education, a change towards goaddgeatactices and adaption of healthy living isgble.

Junk food simply means an empty calorie food. Apgnealorie food is a high calorie or calorie ridod which
lacks in micronutrients such as vitamins, minerafsamino acids, and fiber but has high energyoféeg). These
foods do not contain the nutrients that your bodgds to stay healthy. Hence, these foods that darsnutritional
value is considered unhealthy and may be callgdrdsfood Junk food. is an informal term appliedstame foods
which are perceived to have little or no nutritibrnalue, but which also have ingredients considareHealthy
when eaten regularly, or to those considered utthetd consume at all.
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The Comet assay applied to earthworms is a valuablefor monitoring and detection of genotoxic qmunds in
terrestrial ecosystems. As the worms feed on thehsy live in, they are a good indicator of thengtoxic potential
of the contaminants present in the soil and thesl as a sentinel species. Verschaeve demonstrdteskaresponse
with the extent of DNA damage in coelomic leucosyfeoelomocytes) of earthwornfSisenia foetida) from soil
treated with different chemicals as an indicatiéisail pollution. Coelomocytes frorisenia foetida demonstrated
increased DNA damage when worms were exposed tsawiples from polluted coke oven sites or indakned
contaminated areas [2] and even sediment samplesfolluted river system.

DNA is like instruction manual for everything thgdes on in our body, and genes are the indivichgthuction.
Genes make we look the way we do, but they dodbtgher thing too due to bad diets. Half of alhcar caused by
DNA damage are due to insufficient foliate. Famtd can induce the oxidative DNA damage. OxidabA
damage and may also contribute to the developnfafitronic disease, including type 2 diabetes, ndegenerative
diseases, cardiovascular diseases and cancer.ti@gidaess is a result of an imbalance betweeptbduction and
accumulation of reactive species and the organis@apscity to manage those using endogenous anceecog
antioxidants. The literature data indicates thetPt edulisleaf extracts possess vitro and ex vivo antioxidant
activity against protein oxidative damage, beingsidered as new sources of natural antioxidantat'Jkwhy the
present study aimed to ensure tRassion fruit can product the DNA damage, which is causedpénptta (A
common junk food in south India) in earthworms.tBaorm is a wonderful animal model organism to gttiae
oxidative DNA damage, regeneration, stem cells, mioliealing, soil toxicology, etc. Earth worm wil luseful to
develop the application of earthworm into furthevdl. In the present study to ensure the oxidddiM& damage in
earthworm by feeding the Junk fogurotta and passion fruit Rassiflora flavicarpa). Antioxidant activity of
passion fruit extract was investigated.

EXPERIMENTAL SECTION

ISOLATION OF GENOMIC DNA FROM EARTHWARM

Isolation of genomic DNA from the earthworm spedeifowed by the method of Adlourat al., [3]. Briefly, Put
60-80mg of tissue in a petri dish and wash it thgtdy with distilled water. Grind the tissue in hilled pestle
mortar. Transfer the homogenate in a sterilizedrifage tube. Add 500ul TE buffer. Add 100ul prioizse K
(10mg/ml) and 240ul 10% SDS, shake gently, andbatifor 2hrs at 6% in the water bath. The tissue should be
digested completely. If there are still some #spieces visible, add proteinase K again, shak#ygemd incubate
for another 1hr at 6&. Add 500ul of phenol, shake by hand for 5 tonfifi, and centrifuge at 10,000 rpm for '5
min at 18C. Pipette the supernatant into a new tube, addlemlume of chloroform/isoamy! alcohol (24:1); ka
by hand for 5 to 10 min, and centrifuge at 10,00 for 15 min. Pipette the supernatant into a ngve repeat
extraction with chloroform/isoamyl alcohol (24:1).necessary, Add equal volume of chloroform/iso&mdgohol
(24:1); shake by hand for 5 to 10 min, and cengefat 10,000 rpm for 15 min. Pipette the supernatdo a new
tube, 25ul 3 M sodium acetate (pH 5.2) and 500pnspanol, shake gently until the DNA precipitatesllet the
DNA at 10,000rpm for 5 min, discard the supernatarefully. Wash the DNA in 70%ethanol and air drie
Dissolve the DNA in 50pl sterile or T.E Buffer asidre at 20C

DNA FRAGMENTATION ASSAY BY AGAROSE GEL ELECTROPHORE SIS

The Single Cell Gel Electrophoresis assay (alsorknas comet assay) for the detection of DNA darratgene
level of the individual eukaryotic cell describey ingh et al., [4]. Dissolve agarose in 1x TAEfbuf Gradually
bring the solution to boil in a water bath mixingcasionally by hands. Boil gently till agarosesdises. Cool the
solution up to 55 and add ethidium bromide to thkeiteon in electrophoretic unit with app well fomng comb 4.
250ml TAE buffer was poured in electrophoresis .uRitepared gel was placed in such a way that this aee
towards cathode loads the sample in the well andhre gel at 50v for 2hrs. Observe the gel at andrilluminator
for the intactness and sharpness of DNA.

In vitro Antioxidant activity

DPPH radical-scavenging activity was determinedheymethod of Shimadat al., [5]. The antioxidant activity of
the extracts was evaluated by the phosphomolybdenathod according to the procedure of Prigtal., [6]. The
scavenging activity for hydroxyl radicals was measuwith Fenton reaction by the method of Yu et[&l.

RESULTS AND DISCUSSION
The passion fruit was taken and made into powdkate 1represents the passion fruit powder .the fruitsewaade
into dry and grind it by using mixer. Natural axidant in plant resources can protect biology systdrom

oxidative stress [8] such as yellow passion frBasSiflora flavicarpa). Passion fruit rind, the main by-product of
the juice industry, contains pectin, a highly valdanctional food ingredient widely used as a gellagent and
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stabiliser. These rinds have also been studiedderin the production of candy and flour for huncansumption.

Due to its high nutritional value and flavonoid tamts, investigations to evaluate the potentigdaxfsion fruit as a
functional food or a source of active compoundsdiatioxidant or anti-inflammatory purposes are vienportant.

Moreover, although agroindustrial by-products mayrich sources of bioactive compounds, the usessipn fruit

rinds still requires further studies. Recent stadiave shown the potential of passion fruit andiitd for several
purposes, such as the antihypertensive effect sdipa fruit rind attributed partially to the vasladory effect of

polyphenols, especially the flavonoid luteolin [9].

Plate -1: Passion fruit Powder

Plate 2 represents junk food flour (parota flour) it haeeb taken from the parota which is consider as fook

made it dry and grinded finely. The emergence efftst food industry has, transformed urban fodtucaiin India
to some extent. In India, fast food culture emergéidr independence. Eating at home used to bgrafisant

aspect of Indian culture. However, over a periotirag, with a growth in the number of nuclear faes| economic
growth and increasing per capita income as weljlabalization, fast food culture gained prominenganilarly,

children also resorted to fast food due to theipaswre to global urban culture and western cuisiféch

accelerated their desire for cheap and delicioss flzaod. Moreover, fast food costs less than tiaudl meals
commencing with appetizer and concluding with dass&/ith the liberalization of the economy in 19%&w
multinational fast food giants targeted India asuge potential market with their outlets. Burgengi Pizza Hut,
Domino’s Pizza, McDonald’s and KFC outlets are tioring in shopping malls and other public areas.

Junk food allows people to eat without planningt i@t only when it is pre-set meal time, but aldwew they have
spare time. Ingredients of junk foods give greateand make them addictive [10]. Fat and sugaoimbination
are capable of producing a dopamine-driven surgitehse pleasure in people with a propensity fidictive

behaviour. On the other side, it must be noted tiiney are hazardous to health too. High fat confeautticularly

cholesterol, sugar and salts have their adversztsfion health. Soaring calorie content with sugar lead to
obesity [11].

Plate - 2: Junk food Powder

Plate 3indicates the soxhlett apparatus extraction o$ipasfruit 10g of passion fruit powder taken andared the
powder by using muslin cloth kept inside the apperaHere methanol has been used for the separatitime
compound .each cycle required half an hour sixesy@re essential. Kept in water bath at 60°c.Howyeke pulp
biological activity that has been the most exteslgiwtudied is its antioxidant activity, using \@rs methods, such
as DPPH, FRAP, ABTS and DMPD. These methods expiaaénly the stoichiometric activity of extracts by
measuring the ability of polyphenolic moleculegrap or neutralise radical species generated Iwtrim molecular
models.
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Some in vivo studies have detected anti-inflammyatactivity of P. edulis and P. alata leaves by gsa
carrageenan-induced pleurisy model in mice. Theasdies showed a decrease of MPO activity, which was
associated with a decrease of neutrophil influxweleer, the effect of these extracts on ROS produmed
stimulated neutrophils and on the true enzymatiiviae of MPO, considered as a target for new ddaeyelopment
[12] has not been studied.

Ihrt J

Powder

Extract

soxhelt extraction

Plate -3: Extraction of passion fruit

Table 4: DPPH radical scavenging activity ofPassion fruit extract

S.No | Concentration DPPH radicals scavenging activity (%)
(pg/ ml) Standard ascorbic acid | % of inhibition | Fruit | % of i nhibition
1. 20 0.30 52 0.30 9.0
2. 40 0.25 60 0.23 30
3. 60 0.20 62 0.17 48
4. 80 0.18 66 0.12 63
5. 100 0.15 73 0.07 78

Table 4 represents DPPH radical scavengingas$ion fruit extract respectively. 1,1- Diphenyl- 2- picrylhgdyl
(DPPH), is a kind of stable organic radical. Thpazty of biological reagents to scavenge DPPHceddican be
expressed as its magnitude of antioxidant abilitye DPPH oxidative assay is used worldwide in thangfication
of radical scavenging capacity. The antioxidantvéas of plant extracts and the standard weressed on the
basis of the free radical scavenging effect ofstadle DPPH free radical activity [6]. The resdte expressed as
the IC50 value (the amount of antioxidant necesgadecrease the initial DPPH concentration by 50§ results
of the DPPH free radical scavenging assay sugdmesdtie¢aves of all Cleome species have potent adaok
property of scavenging free radicals. These specakl be used as a potent source for the caneanalprotective
therapy.

Focd SRR

Treated with Post Treated with
Junk food flour Passion fruit

Control group

Plate -4: Treatment of junk food in earthworm
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Plate 4 represents the junk food flour and the §ireup was given regular soil (control). The setgnoup A was
treated parotta flour with soil in 60:40 ratios {S@arotta flour). Then after one week of incubatithe animals
were dissected and DNA was isolated to check thé Bhimage in earthworm by DNA fragmentation assapkJ
food comprises of anything that is quick, tastypywanient and fashionable. Clever junk food adviegisand the
lure of convenience in addition to taste drag pedpljunk food addiction. Following factors gengrahakes it
appealing: Time factor: Junk food ad ction is gghtbecause of its simplicity. They are easy to gre@and ready to
consume within no time. Taste factor: Great talste, a another important reason to an extentittilitences to opt
for junk food. This taste is achieved owing to #wviusage of oils, salts and/or sugar. Attractigen@acking of
such foods has very attractive appearance by addiod additives and colours in addition to enhaneetrin
flavour. Ad factor: Advertising has a major roteattracting the public, particularly children aadolescent to the
junk food selling joints.

Plate 5indicates the effect of junk food after treatedhwthe junk food flour. Junk food allows peoplestt without
planning. Eat not only when it is pre-set meal titnat also when they have spare time. Ingrediehjsnk foods
give great taste and make them addictive [10].aRat sugar in combination are capable of producidg@amine-
driven surge of intense pleasure in people withhap@nsity for addictive behaviour. On the otheresid must be
noted that they are hazardous to health too. Higlcdntent, particularly cholesterol, sugar andsshhve their
adverse effects on health. Soaring calorie contéthtsugar can lead to obesity [11].

Dense sugar content can cause dental cavitiesyped2t diabetes mellitus [13]. A short-term advezffect as a
result of eating junk foods .lack of energy. Whaatcurs because junk foods don.t provide essentisients, even
though they can be very much sufficing, due to Whooe feels weakened. Unfortunately, meals congisif junk
food don.t fill up for long. Because they are laxgkin fibre, and are made of processed foods, dneyated high on
the glycaemic index, which means they provide a&lquise in blood sugar, but this also falls quiglkiyd giving
rise to hunger

Plate - 5: Effect of junk food on earthworm

Plate 6 Represents the control group as C and damaged &NA and repaired the DNA with passion fruit as B.
This assay conformed that the passion fruit extnaging the ability to repair the DNA damage whioHuced by
junk food. Gel electrophoresis is a method thatisses macromolecules either nucleic acid or praiaithe basis
of size, electric charge and other physical praperiThe term electrophoresis means the migratfooharged
particles under the influence of an electric fieldnk food has been linked to hypertension, caedioular disease,
diabetes, and certain cancers so that the risbasity has become serious public concern Junk fbads certainly
carved up the Third World. Due to globalization.idtan integral part of life in the developed ardoathe
developing world, and coming with it is a massimerease in obesity and associated problems. Theokegting
these junk foods is moderation, occasional consiamind preferably in small portions. It is not ioggible to win
war with junk foods against healthy foods. Howewere must beware; entice is so strong that youbgiladdicted.
It must be remembered that the addiction to jungrésat for business. It is all in our hands to d®mnk food or
health. Fast food can induce the oxidative DNA dgenaDxidative DNA damage and may also contributéhéo
development of chronic disease, including typedbdies, neurodegenerative diseases, cardiovasisdmses and
cancer. Oxidative stress is a result of an imbadretween the production and accumulation of reacipecies and
the organism’s capacity to manage those using emdog and exogenous antioxidants. The literatata d
indicates that th@.edulisleaf extracts possess vitro and ex vivo antioxidant activity against protein oxidative
damage, being considered as new sources of namntiakidants. That's why the present study aimeédrsure that
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Passion fruit can product the DNA damage, which is caused bgttzn earthworms, anyhow further study need to
investigate the effect of junk food in genomic gmdteomics level.

C: Control DNA, A:DNA Damage Induced by Junk food Flour,
C: DNA Damage repaired by Passion fruit extract.

Plate - 6: Agarose gel electrophoresis of DNA damad & repaired of earth worm
CONCLUSION

In the present study, healthy and young earthwavere collected during the time of january-2016 froamilnadu
state of Thiruvannamali district. Photographs weaken before and after the collection from theiits. Then the
earthworms was packed in a sterilized bag alondy wiil and quickly taken to the laboratory. Based the
morphological observation, collected animals welentified as Perionyx ceylanensis with the help of zoological
standard manual. The animals were then randomigetivinto 3 groups of 6 animals each, placed isiges. The
check the potential of passion fruit, extract waljected to antioxidant activity. The obtained fesaxhibited the
significant effect. The first group was given regyusoil (control).The second group A was treateaipa flour with
soil in 60:40 ratios (Soil: Parotta flour). Thetesfone week of incubation the animals were disseahd DNA was
isolated to check the DNA damage in earthworm byAddigmentation assay. After confirmation of DNAmiage,
junk food treated three animals were shiftedfayBup B from group A. Then it was fed passioritfextract with
soil in 60:40 ratios (Soil: Passion fruit extracthen after one week of incubation the animal wadissected and
DNA was isolated to check the DNA damage in eartimvby DNA fragmentation assay. This assay conforthat
the passion fruit extract having the ability toagghe DNA damage which induced by junk food
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