Available online www.jocpr.com

Journal of Chemical and Pharmaceutical Research, 2%, 7(10):449-460

ISSN : 0975-7384

Research Article CODEN(USA) : JCPRC5

Anti-cancer and anti-oxidative potential of Syzygium cumini against breast
cancer cell lines

Sathish Kumar Ruthurusamy, B. Dheeba and Sheikabdla Shahul Hameed and
Sampathkumar Palanisamy*

Department of Chemistry and Biosciences, SRC- SA&JHRersity, Kumbakonam, Tamil Nadu, South India

ABSTRACT

This study was aimed to investigate the phytoctantignstituents anti-cancer and anti-oxidative pui@ of

Syzygium cumini against breast cancer cell lirds/tochemical screening of of ethyl acetate andharetl extracts
of Syzygium cumini seeds were analysed by standatidod. The antimicrobial activities of ethyl atetextract of
Syzygium cumini seeds were investigated. The at®yhte, methanol and ethanolic extracts of Symygiumini
seeds investigated against MCF-7 breast cances egltl antioxidant activity. Phytochemical scregnaf of ethyl

acetate and methanol extracts of Syzygium cumiadsse have shown the presence of Alkaloids, Steroids

Flavonoids, Saponins, Quinones, tannins and Preteithe ethyl acetate extract of Syzygium cuminissé@as
shown moderate activity against 3 pathogens suctS@aphylococcus aureus, Pseudomonas aeruginosa
Escherichia coli and 2 fungi’'s such as Candida edisis and Aspergillus niger. The ethyl acetate, amathand
ethanolic extracts of Syzygium cumini seeds shaiggtficant antioxidant activity which helps in seaging the
free radicals against MCF-7 breast cancer cellshytacetate extract of Syzygiumcumini has showmthemum
scavenging activity when compared to other twoaests: The results of our study showed that thegpbymstituents
present in the Syzygium cumini seeds could prquadential bioactive compounds for the developménew leads
to cancer diseases. Preliminary qualitative phytroital analysis
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INTRODUCTION

Cancer of the breast existed in ancient times afetence to this disease can be found dating ba&0@0 BC, in
an Egyptian papyrus [1]. Breast cancer refers tweaoriginating from breast tissue, most commdniyn the
inner lining of milk ducts or the lobules that sbpfhe ducts with milk. It is a clonal disease;iagbe transformed
cell- the end results a series of somatic (acquioedjerm line mutationsis able to express fulligrent potential.
Thus breast cancer may exist for a long periodithgrea non-invasive disease or an invasive butmeiastatic
disease.

Most patients with breast cancer have surgery moowe the cancer from the breast. The main goalugdical

therapy is to remove the cancer and accuratelyedfie stage of disease. Surgical options broaufigist of breast
conservation therapy followed by radiation theraPyeast conserving surgery, an operation to rembgecancer
but not the breast itself it includes lumpectomgrtial mastectomy, total mastectomy, modified ragiastectomy,
radical mastectomy, radiation therapy, chemothef@pyEven though there are number of synthetidgt@miour

agents available, efforts are still on to searahefifective naturally occurring anticarcinogenstthauld prevent,
slow or reverse cancer development. Plants hape@a place in the treatment of cancer. It isnested that plant
derived compounds constitute more than 50% of antier agents [3, 4]. Recent studies on tumor itdrii
compounds of plant origin have yielded an impressiway of novel structures. Epidemiological stadieggest
that consumption of diets containing fruits and ataples, which are major sources of phytochemieald

449



Sampathkumar Palanisamyet al J. Chem. Pharm. Res,, 2015, 7(10):449-460

micronutrients, may reduce the risk of developiramaer. Certain products from plants are known tude
apoptosis in neoplastic cells but not in normalsdé-8].

Syzygium cumirig rich in compounds containing anthocyanins, géige, ellagic acid, isoquercetin, kaemferol and
myrecetin. The seeds are claimed to contain altajaimbosine, and glycoside jambolin or antimeNimich halts
the diastatic conversion of starch into sugar aebsextract has lowered blood pressure by 34.6%.dreatest
amount of anthocyanins and flavonoids leads to rpoweerful free radical scavenging effect and th®rénhibiting

the cancer promoting activity as shown by methanaktract of Syzygium cumini Scientific studies on
Syzygiumcumirtiave shown that the various extracts of seed pssseange of pharmacological properties such as
antibacterial, antifungal, antiviral, anti inflamtoay, anti-ulcerogenic, cardioprotective, anti-egie, anticancer,
radioprotective, antioxidant, hepatoprotectivejdiatrheal, hypoglycemic and antidiabetic effedtse vast number
of literatures found revealed that the extracts different parts of Syzygium cuminishowed significant
pharmacological actions [9]. The present study teen undertaken to explore the possible anti-caaedranti-
oxidative potential o8yzygium cumiragainst breast cancer cell lines.

EXPERIMENTAL SECTION

Collection of plant materials
The seeds dbyzygiuntumini were collected from local area near VadapaChennai.

Drying
The collected seeds were allowed for shade dryorglf week completely. The dried seeds were groual i
powder, which was used for further extraction.

Preparation of plant extract

Soxhlet extraction

25gms ofSyzygiumcumirpowder was taken and extracted with 250ml of meghand ethyl acetate using soxhelet
apparatus for 2 hours. The extraction was alloweduh for 15 cycles. The extracts were collected isterile
beaker and allowed drying. The crude extract waapped from the beaker and stored in sample vide.crude
extract stored was used for phytochemical, antanidantimicrobial, anticancer and DNA fragmentatiudies in
cancer cell lines. Qualitative analysis of phytagtiinents [10].

Anti bacterial assay

Agar disc diffusion method

Antibacterial activity of extracts was determingddisc diffusion method on Muller Hinton Agar [MHAWedium
is poured in to the petri plate. After the mediumsvsolidified, the inoculums were spread on thal quhtes with
sterile swab moistened with the bacteri@taphylococcus aureus Pseudomonas aeruginos&scherichia co)i
suspension. The discs were placed in MHC plates aatttl 20ul/disc of sample [Concentration 1000ul, 450
500ul] was placed in the disc. The plates werelated at 37°C for 24 hrs. Then the antibacteritViaec was
determined by measuring the diameter of zone abitibn.

Antifungal assay

Agar disc diffusion method

Antifungal activity of extracts was determined bigsa diffusion method on Sabouraud Dextrose Agar AED
medium was poured into the Petri plate. After thedimm was solidified, the inoculums were spreadhansolid
plates with sterile swab moistened with the fun@andida albicansand Aspergillus niger suspension. The disc
were placed in SDA plates and add 20ul of sampt¢Entration:1000ul, 750ul, 500ul) were placedhim disc.
The plates were incubated at 37°C for 24hours. Thenantifungal activity was determined by measurine
diameter of zone of inhibition.

DPPH free radical scavenging: (Non-enzymatic assay)
The ability of the extract to scavenge DPPH radiezd determined by the method described by [11].

MTT ASSAY [12]
Cytotoxicity of ethanol extracts fresh a8gizygiumcuminpowder were examined in MCF-7(breast) cell lines.

Cell viability assay: MTT salt was used to determine the viability of ¢tell lines throughout the study. MTT was

dissolved in PBS with concentration of 5 mg/ml dihg before use. 100ul medium containing 20 ul sohs was
added to each well and the micro plate was incubatt&7°C, 5% C for 4 hours. At the end of inculbaferiod the
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medium was discarded gently and replaced by 108f PIMSO. The plate was shaken on the microplatéeshen
dissolve formazan. Absorbance was recorded at 5¥0 n

Media preparation for animal tissue culture:

The Reagents required for media preparation aréuBo@icarbonate, DMSO, EDTA, Fungi zone, FCS, L —
Glutamine, HBSS, Herpes Buffer, Kanamycin, MEM, iégim, Streptomycin, Trypsin, and TPVG. On theydaf
preparation, all the ingredients were brought tormotemperature. The pH meter and weighing balanese w
switched on 10 minutes before starting the medih r@agent preparation. The MEM was dissolved inphe
sterilized Millipore double distilled water, mixadell, closed and sterilized at 121C, for 15minutiésvas then
cooled to room temperature. The ingredients weeddn quantities as indicated in table 1. Depemain the
concentration of Foetal Calf Serum (2%, 5% and 1086 ingredients were mixed well by shaking. Thélbe was
shaken and the pH was adjusted to the range ofo7724.1t was then stored atGt One aliquot of the prepared
MEM was kept for 2 days at 37C and checked forilgterpH drop and floating particles. They wereeth
transferred to the refrigerator.

Table 1: Volume of Ingredients for Media Preparatio

Ingredients 10% Growth Media | 5% Maintenance Media | 2% Wash Media

MEM 862ml 912ml 942ml
Penicillin (a) & Streptomycin (b
(100 IU of(a)loog o?b) vem( L ml iml L ml
Kanamycin (20mcg/ml) 1ml 1ml 1ml
Fungi zone (20mcg/ml) 1ml 1ml 1ml
3% L-Glutamine 10 ml 10 ml 10 ml
Foetal Calf Serum (FCS) 100 ml 50 ml 20 ml
75% NaHCO3 20 ml 20 ml 20 ml
Herpes buffer (IM) 5 ml 5 ml 5 ml
Total volume 1000 ml 1000 ml 1000 ml

Maintenance of cell lines

The cell line used is MCF-7 (breast cancer) cak lobtained from King Institute of Preventive Medé Guindy,

and Chennai. The tissue culture bottles that shaeafluent monolayer were selected by observingitheder an

inverted microscope. Growth medium was removed ftioenbottle, washed with PBS/MEM without FCS anchl5

of TPVG (for 25 crf) was added dispersing evenly on the monolayerlaftdn contact with the cells for 2-3
minutes until there is a cloudy appearance on tbaatayer. TPVG was removed and the bottle was iatat

37° C until all the cells detach from the surface. Tedls were resuspended in 5 ml of growth mediunEim

containing 10%FCS).The suspension was aspiratedirfiess to break the cell clumps. The cell suspengias then

transferred to a 96 well plate. 100ul of the cemension was added to each well. The 96 well plate then

incubated in a desiccator maintained with 5%, @D 72 hours.

Sub culturing of MCF — 7cell lines

The medium and TPVG were brought to room tempegafline tissue culture bottles were observed fowtirocell
degeneration, pH & turbidity. The bottles were stdd for splitting. The mouth of the bottle was adpwith cotton
soaked in spirit. The medium was removed using Jiip@tte. The cells were gently rinsed with PBSoé4ml of
TVPG (pre-warmed to 37C) was added over the cHllaias then allowed to act for 3-5 minutes. TPVGswa
pipetted out and 5ml of 5% MEM was added. The debters were broken by gently pipetting back amwthfwith
Pasteur pipette. Number of cells was counted iaeartocytometer. Sterile Tissue culture bottles Wweys properly
labelled. About 9ml of growth medium was addeddoteof the tissue culture bottles. Cell suspengias added to
each of the tissue culture bottles based on tHecoght. The bottle was shaken gently to allow omif dispersion
of cells. The newly seeded bottles were closedltigind incubated at 37C. The cell growth was olegrevery
day. On 4 day the medium was decanted and replenished @ithi &f maintenance medium.

Cell counting

The cell concentration was determined by countirgdells in the haemocytometer. 0.2 ml of the sedipension
was diluted in 0.2 ml of Trypan blue (0.1% Trypdaod). It was mixed well with a pipette and suffitievolume
was aspirated and transferred to the haemocytorimeteediately. The viable cells (non-viable cells atained blue
and viable cells remain unstained) were counteghth of the four corners of the chambers, omittigits lying on
the top and the left. If cell clumping was observiédvas discarded and original cell suspension reasispended.
The total no. of cells in a suspension was caledlassing the following formula.

C = Tbh x (T/4) x 10

Where,
C, - Initial cell concentration / ml
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T - Total viable cell count of 4 squares

Th - Correction for the trypan blue dilution

T/4 - Correction to give mean cells / corneragu

10" - Conversion factor for counting chamber.

For a 96 well plate cell were seeded at a concémtraf 1G'cells/well
For a 24 well plate cell were seeded at a concémtraf 1Gcells/well

Anticancer assay:

MTT assay: [12]

Non-toxic dilution and anticancer activity of Samphgainst MCF-7 cell line. Seeded cells at a sjoecif
concentration in desired number of wells in a 24l piate and incubated till cells form a monolaygtedium was
removed from wells for MTT assay. Add 800uL of Séesp(dilutions made with MEM containing 10%FCS). To
each well add 200ul of 5mg/ml of MTT (FCS). Thetplas incubated overnight at 37°C. At the end cllmation
add 1ml of DMSO to each well. Gently pipette bankl éorth with Pasteur pipette to break the celld Everate the
Formosan crystals. The suspension is transferitedtiie cuvette of spectrophotometer and OD valuesead at
560 nm. Percentage of Cell Viability was calculatisthg the formula.

Calculation: (OD of Sample/ OD of cell control33P0 = % Cell Viability

Graphs are plotted using the % of Cell ViabilityYaaxis and concentration of the sample in X-aisll control
and sample control is included in each assay tgpeoenthe full cell viability in cytotoxicity and &rtumor activity
assessments.

DNA Fragmentation

0.5ml of cell suspension was dispensed and cegéifiat 200XG for 400°C for 10mins.To the pelletd.5f TTE
and vortex it vigorously for the release of fragmegihchromatin from nuclei after cell lysis by thegence of triton
X-100 in the TTE solution and nuclear disruption the chelation of mgby EDTA in TTE solution. The
suspension was centrifuged at 20000XG at 100°drfuns to separate fragmented DNA from intact chitiomd he
supernatant was transferred carefully to new tudleslled as T. To the small pellets 0.5ml of TTHuEon was
added. 0.5ml of ice-cold %M NaCl was added andevoittvigorously, where the addition of salts remewistones
from DNA. 0.7ml of ice-cold iso-propanol was addedl vortex it vigorously. For precipitation the sdenwas put
in dry ice/ethanol for 1 hour. After precipitaticDNA was recovered by pelleting at 20000XG for 1Gsniat 4°C.
Supernatant was discarded by aspirating or invgttie tubes to remove the fluid drops or careftdlythe removal
of the fluid adherent to the tubes with a papereloserner. Pellets were rinsed by adding 0.5-0.4ihnte-cold 70%
ethanol. Again the tubes were centrifuged at 200t 40°C for 10mins. Supernatants were discarded b
aspirating or inverting the tubes to remove thédfidrops or carefully for the removal of the fluadiherent to the
tubes with a paper towel corner for 30mins. Tubesewdried in the upright position for 3hrs beforeqeeding.
DNA was dissolved in 20-50uL of TE solution and thbes were placed at 37°c.

Cell proliferation assay

Cells (1 x 18well) were plated in 24-well plates and incubated37°C with 5% CQ condition. After the cell
reaches the confluencehe various concentrations of the Samples wereeddd in triplicate and incubated for
24hrs/48 hrs/72 hrs. After incubation, the sampés wemoved from the well and washed with phospbatiered
saline (pH 7.4) or MEM without serum. 100ul/weélhig/ml) of 0.5% 3-(4, 5-dimethyl-2-thiazolyl)-2,dphenyl--
tetrazolium bromide (MTT) was added and incubateddfhours. After incubation, 1ml of DMSO was adide all
the wells. The absorbance at 570nm was measurdd Wit- Spectrophotometensing DMSO as the blank.
Measurements were performed and the concentratgunired for a 50% inhibition (IC50) was determined
graphically The % cell viability was calculated using theldaling formula:

Calculation:
% cell viability = A570 of treated dés / A570 of control cells x 100

Graphs are plotted using the % of Cell ViabilityYaaxis and concentration of the sample in X-agisll control
and sample control is included in each assay tgpeoenthe full cell viability in cytotoxicity and &rtumor activity
assessments.

RESULTS AND DISCUSSION

Qualitative phytochemical screening result:
Tablel represents the phyto chemical screeningSyzygium cumingeed extract of ethyl acetate. Preliminary
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phytochemical analysis showed the presence of phgtoical constituents such as alkaloids, flavonadgonins,
Tannins, proteins and steroids in ethyl acetateraathanol seed extract 8fzygium cuminiAzra kamal [13] also
reported the presence of preliminary phytochemaadlysis of methanolic extract revealed the preseoic
alkaloids, glycosides, triterpenoids, proteins,osdps, quinines, flavonoids, tannins except carboes in the
extracts ofSyzygium cumirgeed.

Phytochemical analysis of ethyl acetate extracBydygium cumirseed showed that, it contains the presence of
alkaloids, flavonoids, tannins, saponins, proteinsl potent water soluble components where tanniesept in
large quantity [14]. Plant steroids are known to ibmportant for their cardiotonic activities and @lpossess
insecticidal and antimicrobial properties. They atso used in nutrition, herbal medicine and cogmefl5].
Saponins has the property of precipitating and elzdigpg red blood cells. Some of the charactesstit saponins
include formation of foams in aqueous solutionsnblgtic activity, cholesterol binding propertiesdahitterness
[16, 17]. Saponin is used as mild detergents anahtiacellular histochemistal staining. It is algsed to allow
antibody access in intracellular proteins. In midic it is used in hypercholestrolaemia, hyperghyoe,
antioxidant, anticancer, anti-inflammatory, weidbss, etc. It is also known to have antifungal gmips [18]
Flavonoids were found in the extracts and are patater soluble antioxidants. Flavonoids have lreéerred to as
nature’s biological response modifiers, becaustheif inherent ability to modify the body’s reactito allergies
and virus and they showed their anti-allergic, -&mftammatory, anti-microbial and anti-cancer aittes [19].
Tannins bind to proline rich protein and interfevigh protein synthesis. Tannins were reported toitgk antiviral,
antibacterial and anti-tumour activities. It wascateported that certain tannins were able to inkib/ replication
selectively and was also used as diuretic [15].

Table 1: Qualitative analysis of Phytochemical scening of Methanol and Ethyl acetate extract oByzygium cumini seeds

S.

(e]

PHYTOCHEMICAL CONSTITUENTS |ETHYL ACETATE EXTRA CT | METHANOLIC EXTRACT
Alkaloids + +
Saponins
Flavonoids
Tannins
Anthraquinones
Quinones
Reducing sugars
Steroids + +
(+) Presence (-) Absence

+
+
+

] [+

QNG WINIE =

Antibacterial activity

Table 2revealed the antibacterial activity 8fzygium cuminiseed extract (ethyl acetate) using agar discsldgh
method. Moderate to less activity was monitoredreg&scherichia coli, Staphylococcus aurearsdlpseudomonas
aeruginosausing ethyl acetate extract 8fzygium cuminivhere the zone of inhibition was high Bseudomonas
and Escherichia colwhen compared t8taphylococcuaureus.

Plate 1showed the diagrammatic representation of antibatigctivity of ethyl acetate extract 8fyzygiuncumini

in the concentration of 1000pg, 750pg, 500pg ag#esbacterial strainStaphylococcus aurepBscherichia coli
and Pseudomonas aeruginod@lants used in Indian folklore system of medicihage been found active against a
wide variety of microorganisms. Many biochemicahstituents of plants possess excellent antimictautvities.
Although the report of the studied plants for theatment of wound infections is available in litere, we found
contradictory and equivocal reports on screenintheifr extracts against pathogens. Similar resfudixtracts ofA.
nilotica was found as effective growth controllertfcoli andP. aeruginosg20].

Methanol extract was also reported inhibitoryBosubtilis P. aeruginosa andS. aureusbut not E. coli [21].
Petroleum ether extract was studied for its antdréa activity by [22] and its high efficacy agatrE. coli, P.
aeruginosaandS. aureuswas concluded. Alcoholic extract Af indica was found inhibitory against thH& subtilis
andS aureus[23] and, methanol extract was inhibitory agaistoli, S. aureusandP. aeruginosg21]. However,
agueous extract was inactive agaiBstoli, S. aureusandP. aeruginosa24]. Ahmadet al [23] reported that the
aqueous extract d. Sanctumwas not effective against any bacteria; but thetaltic extract was highly active
againstE.coli, SaureusandP. aeruginosa A number of explanations can be given for théed#fnce in biological
activity reports of some common extracts againstesar similar microorganism. In this study all glaand plant
parts were collected from western region of Indie activity and quantity of phytochemicals presdntextracts
can be varying depending upon geographical locatidmplant cultivation [25].

In the findings, there were marked differencesmdctivities of some extracts in two antimicrolésting methods.
The variation in results during the antimicrobidficacy in different testing methods of a compounanspires
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because of effect of medium and supplements [28hperature and other inoculation conditions [27]emalar
weight and diffusion rate of compound through med[@8, 25].

Table 2 : The antibacterial activity of Syzygium cumini seed extract (Ethyl acetate) using agar disc diffiion method

° ) Zone of |nh|b|t|qn (mm Antibiotic | DMSO
rganisms Concentration (ng/ml) (mg/ml) | (20u)
1000 750 500
Staphylococcus aureu 9Imm 6mm 5mm 8mm
Escherichia coli 12mm 9Imm 5mm 6mm
p.aeruinosa 12mm 9mm 5mm 9mm

Escherichia coli(E.coli) Staphylococcus aureus Pseudomonas aeruginosa
S — STANDARD ; A -500 ug, B-750 pg, C-1000 pg

Platel: Anti microbial activity of Syzygium cumini seeds

Antifungal activity

The crude extract oByzygium cuminis studied for antifungal activity. Antifungal adty of seed extract of
Syzygium cuminshowed moderate activity againSandida albicansand Aspergillus niger The standard for
antifungal activity was Amphotericin Blable3:; Antifungal activity of Syzygiuncumini seed in the ethyl acetate
crude extract against fungal species using by diffaision assay.Plate 2 showed the diagrammatic representation
of the antifungal activity of ethyl acetate seedrast of Syzygiuncuminiin the concentration of 1000pg, 750u4,
500p.g against the fungal straicendida albicansind Aspergillus niger

The hydro alcohol extract dfaleriana jatamansishowedmaximumantifungalactivity againstaspergillus niger
and candida albicans

Al-Bayati and Mola [29] Demonstrated that ethanadixtracts of medicinal herbs inhibit growth Gandida
albicans The present study showed that similar extraotenfElettaria cardamomunmand Aloe veraat the
concentrations of 400, 200, 150, 100, 50, and 2Bninfpr each extract have promising antifungal \attiagainst
six isolates of Candida, while ethanolic extracThfmusvulgarisat the same concentrations produced no effect on
the growth of this yeast, and also the solvent robr{(86% ethanol) showed very limited anti candidativity.
Agarry et al. [30] had been found that the growth@dindida albicanswvas also inhibited byAloeveraleaf extract
but was not affected by the gel, this positive @ffould be related to its active constituent mathe anthraquinone
glycoside that present in the leaf juice (latex)emtract but not in the gel. Making this studyemabling ours in
their positive results coming from the use of etii@n extract ofAloe vera Sehgakt al.[31] in a study done on the
efficacy of Calotropis proceralatex on Candida growth in comparison to threedsiad antifungals drugs were
found that nystatin was more effective when comgpavith the used clotrimazole and griseofulvin. @hoazole is
belonging to azole antifungal agent, it interactesgicallyin vitro with zeamatin as shown in systemic therapy
against murine candidiasis The antifungal effecd.afromaticumandC. zeylanicunfound onAspergillusspp and
Penicilliumspp was also reported earlier [32-34] Presence afragaand alliicin imA. sativummight be the reason
for their complete inhibition of. niger[35, 36]

Amadioha [37] investigate the aqueous extract®tber spices likeMurrayakoenigij Zingiber officinale and

Allium cepawere not proved to be effective against the groeftA. niger. The ineffectiveness of these spices\o
niger might be due to insolubility of their actigempounds in water [38, 37].
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Table 3: Antifungal activity of Syzygium cumini seel in the ethyl acetate crude extract against fungapecies tested by agar diffusion

assay
_ Zoneoflnhlt_)ltlon (mm) Antibiotic | DMSO
Organisms Concentration (ug/ml) (Img/ml) | (20ul)
1000 750 500
Candidaalbicans | 6mm | 5mm | 3mm 9mm -
Aspergillusniger | 4mm | 2mm | 1mm 6mm -

Candida albicans Aspergillus niger
Plate 2: Antifungal activity of Syzygium cumini seeds

Antioxidant assay

Complex antioxidant systems are very important gootecting cellular membranesnd organelles from the
damaging effects of active oxygen speciedle 4 represents the antioxidant activity 8yzygiuncumini seed in
ethyl acetate and methanolic extract tested byHDRielical scavenging assay. From the results it kmasvn that
ethyl acetate seed extract 8fzygium cuminhas high antioxidant activity when compared to ethaand
methanolic seed extract 8fzygium cumini.

Benherlal and Arumughan [39] evaluated the antamniceffects of the ethanolic extract of the fruitg kernel and
seed coat in variouavitro assays (DPPHe, OHe, O2¢- and lipid peroxidationthvgallic acid, quercetin and trolox
as reference molecules. In the DPPH scavenging a@suh lipid peroxidation assays the kernel extiaas better
than the seed coat and pulp extract, but less tharreference molecules. However in the superoxidical
scavenging activity the kernel extract was six smmeore effective than trolox and three times thatechin. In
hydroxyl radical scavenging assay, the kernel ektnas comparable to the effect of catechin [3%eT
hydroethanolic extract of the seed [40], methanedizacts of stem [41], anthocyanin-rich fruit pegtract [42] and
the methanolic extract of the leaves [41, 43] dreeoved to be free radical scavengers in the DReBivenging
assay. The hydrolysable and condensed tannineiffrtit are also reported to possess antioxidativigcin the
DPPH radical scavenging and FRAP assays [44].

The organic extract of the leaf (methanol dichlovethane extract) as well as the hydroethanoli@aekbf the seed
is reported to be a scavenger of nitric oxide trovji45].

Ruanet al [46] subjected the methanolic extract of leavdnious fractions (viz water, ethyl acetate, chiorm and
n-hexane) and studied their free radical scavengfferts in the DPPH and FRAP assays. It was obdehat in
the DPPH assay the efficacy was as follows ethgtade fractior= methanolic extract >chloroform fractienwater
fraction >n-hexane. In the FRAP assays similar observatione whserved and except for the hexane fraction, all
other fractions showed high ferric reducing powehigh concentrations [46]. The fruit skin of Jampossess
antioxidant effects as confirmed by results frone thydroxyl radical-scavenging assay, superoxiddca&d
scavenging assay, DPPH radical scavenging assayidd peroxidation [47]. The anthocyanin-rich ifrypeel
extract is also observed to be an effective redueaigent [42]. Recently, Bajpat al, have also observed that the
hydromethanolic extract of the Jamun seed was tefeen scavenging (90.6%) free radicals as evalliah the
auto-oxidation of3-carotene and linoleic acid assay and was duee@tésence of high total phenolic content in
the extract [48].
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Table 4: The antioxidant activity of Syzygium cumini seed in ethyl acetate, ethanol and methanolic et by using DPPH radical
scavenging assay

Volume of Volume of Volume of - Absorbance | %of scavengin
Seed extract sample (pl) | methanol (ml) | DPPH dye (ul) Incubation at 517 (nm) free radicaﬂs ’
Ethyl acetate seed extract 100 3.7 200 Kept in dark 0.06 86.11%
Ethanolic seed extract 100 3.7 200 place for 30 minuteq 0.08 80.55%
Methanolic seed extract 100 3.7 200 T 0.07 81.398

DPPH FREE RADICAL SCAVENGING ASSAY

90.00%
86.11%

Ethyl acetate

88.00%
86.00%

81.39%
84.00% 20.55%

Methanol

82.00%
80.00%
78.00%
76.00%

74.00%
% of Free radlcals scave nging activity

Figure 1: Antioxidant activity of methanol, ethanoland ethyl acetate extract oBSyzygium cumini

DNA fragmentation assay

Plate3 refers the DNA fragmentation results Byzygium cuminseed against MCF-7 cell lines. The DNA from
MCEF-7 cell line treated with ethyl acetate and raetti extract where it reports the apoptosis. lardiduot with
1KB ladder DNA, lane 2 aliquot with MCF-7 DNA pekewith ethyl acetate extract, lane 3 aliquot WMICF-7
DNA pellets with methanolic extract.The highest @aa of DNA was noticed in ethyl acetate treatedl edract
treated cells which showed many bands in the DNggrfientation analysis. One of the important hallmark
apoptosis is DNA fragmentation. As shown in agargeé electrophoresis, increased DNA fragmentaticas w
apparent in treated MDA-MB-231 and MCF-7 cells asmpared to the untreated cells. Flow cytometridyesis
showed thatA. Precatoriushas a pro-apoptotic activity on both MDA-MB-231 aMCF-7 cells. A significant
increase sub GO/G1 population of cells was analfad (9.14% to 42.18%) in MDA-MB-231 cells and (&% to
39.18%) in MCF-7 cells after 24 h treatment, as parad to control cells.

(A)

lane lane 2

lane 3

Lane 1: 1KB ladder; Lane 2: DNA from MCF-7 cells wth ethyl acetate extract; Lane 3: DNA from MCF-7 cdis with methanolic extract
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Shows ethyl acetate extract treated With MCF- 7 cklines shows MCF-7 cell lineitlvout extract

Plate 3: DNA fragmentation in Syzygium cumini

This is an important indicator of apoptosis. Thisdy provides an important basis for further inigegion into the
isolation, identification, characterization and pwmllar mechanism behind the specific cytotoxitivayg [49].

Anticancer assay

Cytotoxicity assay

For cytotoxicity, different concentrations of ethgtetate extract and methanol extraciSgkygium cuminwere
tested against MCF-7 cell line. MTT assay was edrdut in 24 well plates. It was concluded thayleticetate seed
extract shows less viability of cells when compa@dnethanolic seed extract of Syzygium cuniirable 5 and 6
reported the anticancer activity 8f/zygium cuminin the ethyl acetate and methanolic segttactby using MTT
assay.From the results the ethyl acetate seedcexifaSyzygium cuminhas high anticancer activity than the
methanolic extractFigure 2 showed the graphical representation of anticamativity of ethyl acetate and
methanolic extract ofSyzygium cumiCF-7 cell lines grown in DMEM, when subjected taffetent
concentrations oRubiacordifolia extract resulted in 46.19 % inhibition. Similaljumbagozeylanicaesulted in
50.23% of MCF-7 cell death where@salophylluminophyllumdisplayed weak inhibition of 31.25%. On the other
hand, comparison with Tamoxifen showed that 85.4%FW cell line inhibition at the same tested dose.
Cytotoxicity was determined using the standard rimletric MTT assay. Based on this assay out ofsttlected
medicinal plants, onlA. precatoriusshowed significant activity on growth and proliféoa of breast cancer cells.
Previous preliminary studies also reported sigaificcytotoxic activities of various plant cruderexts on various
types of breast cancer cell lines [49].

Table 5: The anticancer activity ofSyzygium cumini in the methanolic seedextract tested by using MTT assay

S.No | Concentration  (ug/m[)  Dilutions Absorbarf©.D) | Cell viability (%)

1 1000 Neat 0.12 12.06
2 500 1:1 0.17 25.86
3 250 1:2 0.24 36.20
4 125 1:4 0.30 50.00
5 62.5 1:8 0.37 58.62
6 31.2 1:16 0.42 67.24
7 15.6 1.32 0.45 77.58
8 7.8 1.64 0.49 82.75
9 Cell control - 0.58 100

Table 6: The anticancer activity ofSyzygium cumini in the ethyl acetateseedextract by using MTT assay

S.No | Concentration (ug/ml)  Dilution  Absorbance (p.DCell viability (%)

1 1000 Neat 0.05 9.25
2 500 1:1 0.10 18.51
3 250 1:2 0.13 24.07
4 125 1:4 0.17 31.48
5 62.5 1:8 0.23 42.59
6 31.2 1:16 0.29 53.78
7 15.6 1:32 0.37 68.51
8 7.8 1:64 0.40 74.07
9 Cell control - 0.54 100
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Figure 2:Anticancer activity of ethyl acetate and nethanolic extract of Syzygium cumini

Different dilutions of extracts were treated an®0G/alues were calculated. In our screening prograenadopted
the criteria of the American National Cancer Ingétto consider a crude extract promising for ferthurification
based on the IC50 values lower than 30 g/mL in oitdediscover and develop potential anticancer natu
compounds [50, 51]. Cytotoxicity screening modetevide important preliminary data to help selegtplant
extracts with potential antineoplastic properties future work [52]. It is of interest that the exdt of the plants
showed cytotoxicity against cancer cell line, aifidhis also occursn vivo, the use of these plants by traditional
healer for the treatment of cancer patients wowdglehsome scientific support. Several plant speds in
flavonoids are reported having disease preventive therapeutic properties. This observation is aftipular
importance since flavonoids are ingredients of masgetables and fruits and the association of addetand fruit
consumption with reduced cancer risk has been tegds3, 54]. Cytotoxic activity recorded in theepent study is
in accordance with this finding, since the phytouolml evaluation indicated the presence of flavdadn all of the
three plant species with promising activity. Higintents of quercetin, myricetin and kaempferol wdemntified in
S. grandiflora leaf extracts [55]. A novel protein fraction waslated from the flower o§. grandiflora which
showed potential anticancer and chemo preventiieaef [56]. Recently nine flavonoids, artocarpindraflavone
C, 6-prenylapigenin, kuwanon C, norartocarpin, aibbad, cudraflavone B, brosimone | and artocarpanamere
identified from the methanol extract of the wood Afheterophylluswhich showed in vitro cytotoxic activity
against B16 melanoma cells [57]. The cytotoxic \diiéis of active plants are probably due to present
flavonoids.

Cell proliferation

Table 7 revealed anticancer activity &yzygium cuminin ethyl acetate crude extract determined by calint.
From the results the ethyl acetate crude extra&yafgiumcumirtias high inhibition of cell proliferation than the
ethyl acetate extract. Antiproliferative effect @feen tea extract was evaluated on MCF-7 cell M€&F-7 were
cultured in DMEM medium and incubated with differesoncentrations (18.75, 37.5, 75, 150 and 300 )gdhl
methanol extract of Green tea. Cell viability wasessed by MTT assay. Green tea decreased celityiaip
malignant cells in a concentration dependent marifee IC50 value of green tea extract was founded 11.9
g/ml. It may be concluded that green tea could €aedl death in HelLa cells and can be considered @emising
Antiproliferative agent against cervical carcinogsis[58].

Preliminary qualitative phytochemical analysis dfiy acetate and methanol extractsSyzygium cuminseeds
have shown the presence of Alkaloids, Steroidsydfiaids, Saponins, Quinones, tannins and Prot@&ims.ethyl
acetate extract oByzygium cuminseeds has shown moderate to less activity againgatBogens such as
Staphylococcus aureus, Pseudomonas aerugimosbEscherichia coli Where zone of inhibition was high in
Pseudomonas aeruginosand Escherichia coli.The ethyl acetate extract &yzygium cumingseeds has high
significant inhibitory activity against 2 fungi’'sush asCandida albicansand Aspergillus niger The ethyl acetate,
methanol and ethanolic extracts $fzygium cuminseeds showed significant antioxidant activity vahkelps in
scavenging the free radicals against MCF-7 bremstar cells. Ethyl acetate extractSyfzygiumcuminihas shown
the maximum scavenging activity when compared bemotwo extracts.

The ethyl acetate and methanolic extractSy#ygium cumirshowed significant anticancer activity against MCF-

breast cancer cells. Viability of cells was vergden ethyl acetate extract 8§zygium cuminivhen compared to
methanolic extract o8yzygiuntumini It was concluded that ethyl acetate extract pohksgher anticancer activity
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when compared to methanolic extractSyfzygium cuminThe cell proliferation and cell viability of MCFreast
cancer cells was highly inhibited by the ethyl ategxtract o8yzygium cumirgeeds. Finally it was concluded that
the phyto constituents present in fBgzygium cuminseeds could provide potential bioactive compoundghe
development of new leads to cancer diseases.

Table 7: Cell proliferation of Syzygium cumini in ethyl acetate crude extract tested by

. Cell Viability (%)

S.No | Concentration (ug/ml) >atrs | 28 his| 72 brs
1 1000 26.666 8.889 6.666
2 500 24.444] 6.666 4.444
3 250 11.111] 4.444 2.22
4 125 6.666 2.222) 0.00]
5 62.5 4.444 0.00 0.00
6 31.2 2.222 0.00 0.00
7 15.6 0.00 0.00 0.00
8 7.8 0.00 0.00 0.00
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