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ABSTRACT

The use of plant based remedies and their derivdzstances has been integral part of traditional roee
throughout the world with the discovery of new #psutic agents and versatile applications. Annonaicata
fruits commonly known as soursop have highest enanealue and popularity. In the present study, S%anolic
extract prepared from the fresh leaves of soursag screened for its antioxidant and free radicah\smnging
potential.. Tannins (0.44+0.0013 mg/g), flavanofi®92+0.02 mg/g), phenolics (104.43+0.013 mg/g)yotenoids
(0.302+0.001 mg/g)a-tocopherol (14.80+0.02 mg/g), reduced glutathigiet+0.01 mg/g), lycopene (0.34+0.01
mg/g) and Vit C (1.98+0.011 mg/g) contents werenébto be present. Glutathione-S-transferase (0.740831
U/g), Peroxidase (6.8+0.101 U/g), Superoxide dismet (104.70+ 1.88 U/g), Catalase (2.90.02 U/g),
Polyphenol oxidase (0.33 0.002 U/g), and Glutathione reductase (35.89+0.108) activities were found. In
addition, total antioxidant capacity (TAC) was faumith IG, values of 44.2474x/ml. Radical scavenging
potentials against superoxide, nitric oxide, hyddpxand hydrogen peroxide were found to be effeatiith 1G,
values 59.05+0.103, 70.12+0.023, 134.21+0.063 ald40.102 tg/ml respectively. The finding of the study
reveals that hydroalcoholic extract of Annona matécleaves could be considered as nutraceuticah \piitent
source of antioxidants and radical scavenging aistisuitable for prevention of human diseases caumneoxidative
stress.
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INTRODUCTION

Bioactive principles present in the medicinal ptaattribute to the therapeutic efficacy and it banincorporated
into modern medicine system for the developmemenfer drug formulation for therapeutic ailments Hhzymic

antioxidants play an important role in cellular eélefe against reactive oxygen species (ROS) [2]s Ti
accomplished by a set of endogenous antioxidangneez such as catalase (CAT), superoxide dismuBo®),

peroxidase (Px) and polyphenol oxidase (PPO). Nzymaic antioxidants also play an important rolsé@tond line
defense mechanism against damage induced by osddsttiess [3]. Antioxidant vitamins that are dedifeom the

diet can be considered under nonenzymic antioxidaReactive oxygen species like hydroxyl radic@sil) are

produced as the byproduct of normal cell metabolér environmental stress [4]. Antioxidant and fradical

scavenging potential have been reported to benitme fresh leaf than dry leaf [5].
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Annona muricata lis an undersized, deciduous commonly known asiG@eaand Soursop belongs to custard apple
family and roundish canopy-like tree. Height ofthiuit bearing tree is measured to be in the rdoeyeeen 5 and 8
m [6]. Fruits were consumed for reducing fever and imprgvnother's milk secretion. The seed extracts see to

kill external parasites, head lice, and worms THe phytoconstituents that are naturally presethénplant exhibit
disease preventive properties, though they areesséntial nutrients to human health. Annonaceoa®genins,
lactones and isoquinoline, alkaloids, tannins, @aamarins are some of bioactive compounds preagheiAnnona
muricata leaves. Hence, a study was designed to investitieequantification of selected antioxidants and
evaluation of free radical scavenging potentialétidate the therapeutic efficacy 8finona muricataresh leaf
extract.

MATERIALS AND METHODS

Preparation of plant extract

Leaves ofAnnona muricatavere authenticated by botanical survey of IndiaAtNcampus, Coimbatore. The fresh
leaves were washed thoroughly and immediately edishith 50% ethanol to prepare extract. The extveas
filtered twice and used for further studies.

Qualitative phytochemical screening
The different phytochemicals such as Alkaloids,vBleids, Glycosides, Steroids, Tannins, PhenolsteRTs,
Saponins were qualitatively tested in the 50% athi@extract of fresh leaves [8-9].

Quantification of selected phytoconstituents

Enzymic antioxidants

Glutathione - S — transferase

GST (CDNB) and GST (DCNB) activities were deterndirepectrophotometrically as described by Hadtical.
(1974) with modifications. For GST (CDNB) assay# treaction medium contained 0.1 m potassium ptaisph
buffer Ph 7.5 or 6.5, 1.0 mm GSH, 1.0 mm CDNB, 18édute ethanol, and protein in a total volume .6f rhL.

For GST (DCNB) assays, the reaction medium contathé m potassium phosphate buffer, pH 7.5, 5.0.@mm
GSH, 1.0 mm DCNB, 1% absolute ethanol, and praieia total volume of 1.0 mL. The reaction, conddcss
25°C, was initiated by the addition of CDNB or DCN8nd the change in A340 or A345, respectively, was
monitored for 120 seconds with a spectrophotonjétir

Estimation of glutathione reductase

The assay of glutathione reductase (GR) was dooerdiog to the procedure of David and Richard (3283 To
0.1 ml of sample, 1 ml of Potassium buffer (0.12M p.2), 0.1ml of EDTA, 0.1ml of Sodium azide and @l of
oxidized glutathione were added and the volume mvade up to 2 ml with water. The mixture was keptoatm
temperature for three minutes and 0.1ml of NADPH wdded. The absorbance at 340nm was recordetkpiais
of 15seconds for 2 to 3 minutes. One unit of GBxisressed as uM of NADPH oxidized/ minute/gram [11]

Estimation of catalase activity

The method of Luck was adopted to measure theigctif catalase. The enzyme extract (0.1ml) wadeddo the
reaction mixture containing 3ml of H202 and 0.0lMosphate buffer (pH 7.0) and the OD change wassuared
at 240nm, the time taken for decrease in the absoe from 0.45 to 0.4 is noted/&E. The activity of the enzyme
is expressed in the terms of umole gO5lconsumed/ min/ mg protein [12].

Estimation of superoxide dismutase (SOD) activity
Activity of superoxide dismutase enzyme was evaddtased on the ability of SOD to inhibit the oXiola [13].

Estimation of peroxidase activity

Peroxidase catalyses the oxidation of a varietyelettron donors with the help of,8, thus scavenging the
endogenous #D,. 3 ml of pyrogallol solution (0.05M pyrogallol m05M phosphate buffer, pH 6.5) and 0.05 to 0.1
ml of enzyme extract were pipetted out into cuvette5 ml of 1% KO, was added in the test cuvettes. Recorded
the change in absorbance every 30 seconds up toudes at 430nm [14].
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Polyphenol oxidase activity

The polyphenol oxidases (PPO) comprise of cateokimlase and laccase. Homogenized the sample ieralé
with 50mM Tris-HCI (pH 7.2), 0.4M sorbitol and 10mN&aCl and centrifuged for 10 minutes. The supemntates
used for the assay. Took 2.5 ml of 0.1M phosphaféeb (pH 6.5) and 0.3 ml of catechol solution M) in a
cuvette and set the spectrophotometer at 495 nmw.ddided 0.2 ml of the enzyme extract and startedrdéng the
change in the absorbance every 30 seconds uptaliesi One unit of either, catechol oxidase ordaeds defined
as the amount of enzyme that transform#ilof dihydrophenol to @M of quinone per minute under the assay
conditions [15].

Estimation of Nonenzymic antioxidants

Non enzmymic antioxidant such as ascorbic acid,[&6focopherol [17] total carotenoids and lycopene],[18
flavonoids  [9], tannins [19], total phenols [&nd reduced glutathione [20] were estimated inftheh 50%
ethanolic extract aAnnona muricatdeaves.

Hydroxyl radical scavenging assay

The assay is based on the qualification of degimuatroduct of 2-deoxy ribose by condensation WitBA.
Hydroxyl radical was generated by’Fe Ascorbate —EDTA-bD, system (Fenton reaction). The reaction mixture
contained 0.1 ml of deoxyribose (2.8 mM), 0.1 mITAX0.1mM). 0.1 ml HO, (1mM), 0.1 ml ascorbate (0.1mM),
0.1 ml KH,POy-KOH buffer, pH 7.4 (20mM) and various concentratiaf plant extract in a final volume of 1 ml.
the reaction mixture was incubated for 1 hour &C3Deoxyribose degradation was measured as TBARSHn
percentage inhibition was calculated [21].

RESULTS AND DISCUSSION

Preliminary phytochemical screening ofAnnona muricata

The qualitative screening of phytochemical constits exhibited the presence of bioactive compoimdse 50%
ethanolic extract oAnnona muricatdresh leaves (Alkaloids, flavanoids, glycosidesinias, steroids, phenolics,
proteins, and saponins). Secondary metabolites aschhenolics and alkaloids are attributed to trezapeutic
activities in the biological systems [22-23]. Tamniand flavanoids have been reported to posse$sgizial
activities that lead to prevention and managememtany ailments [24]. Tannins are polymeric phenslibstances
that are capable of tanning leather and precipigagielatin from solution. They are well known foeir astringent
property, antioxidant potential and antimicrobiabgerty at low concentration [25]. Flavanoids cdmitey plants
are reported to have antioxidant, antifungal, afitimmatory, antiallergenic, anticarcinogenic amgdtoprotective
activities [26-28]. Saponins are shown to haveefieral effects on the blood cholesterol level, @antherapy,
immune system and also have antiviral propertyntRifycosides are found to play essential rolehtreatment of
heart disorders and are known to possess benefffatts on cardiac arrhythmias [29]. These qualita
observations offer a scientific validation for tlead compound identification and for furthiarvitro and invivo
studies.

Enzymic antioxidants

Catalase (CAT) and Superoxide dismutase (SOD)iaetwvere observed to be 2450.02 U/g and 104.78 1.88
U/g activities respectively (Table 1). Superoxidemltase serves as a natural antioxidant that geotissues from
the damage induced by reactive oxygen species JB0P2roxidase (POD) activity was found to be 6.286Q U/g
in. In plants, antioxidant enzymes namely catakasg peroxidase have been showed to increase doxidgtive
stress condition [32]. Peroxidase enzyme catalfse®xidation of a wide variety of electron donwish the help
of H,O, and thereby scavenges the endogenoy® [33]. Polyphenol oxidase (PPO) and glutathioneuctase
activity were found to be 0.380.002U/g and 35.89+0.103 U/g units. Plant polypil oxidase is reported to be
very sensitive to environmental stress conditioms bas a rapid turnover rate [34]. It has beenntedahat PPO
isoenzymes are actively involved in scavenging amtdradicals. Some isoenzymes of peroxidases (PO®)
reported to exhibit PPO activity. PPO and POD anersg the most studied enzymes in fruits and vedgtadnd
many reports suggest their role in antioxidaticb-§8)].
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Table 1: Level of antioxidant enzymes in 50% etharliz extract of Annona murica

Activity of enzymes (U/g)

G-ST Pero_m_dase SOD Catalase Polyphenol Glutathione
activity oxidase reductase

0.740+0.0031| 6.8+0.101 104.70+1.8¢ | 2.57+ 0.0z | 0.33+0.00z | 35.89+0.103

#Values are Mean + Standard deviation of triplicate

Non-enzymic antioxidants

A spectrum of non-enzymic antioxidants namely asicoracid, a-tocopherol, total carotenoids, lycopene,
flavonoids, tannins, total phenols and reducedatihibne are essential for the cellular systemsauitading reactive
oxygen species (ROS) [37]. The levels of non-enezyamtioxidants analyzed in fresh leafArinona muricata are
presented in Table .98t 011mg/g ascorbic acid content was found to beepiteim the extract. Ascorbic acid is
distributed in both intracellular and extracelluflarid and is shown to function as scavenger fonynfree radicals
[38]. a-tocopherol content was detected to be 14.80+0.9&).nExtensive levels ofi- tocopherol have been
documented in plant tissues and its concentratias stiown to be varied among different plant tisgrem 5 mg/g
fresh weight in potato tubers to 200 mg/g in padaflets [39]. Tocopherol is a protective agent ttaat act against
the toxic effects of oxygen radicals within the nieme and can act as an excellent inhibitor ofl ljpéroxidation
[40].

Table 2: Level of non-enzymic antioxidants in 50% thanolic extract (mg/g) ofAnnona muricata

level of antioxidants i\nnona muricat®0% ethanolic extract(mg/g)

. . Total ) Total Reduced
Tannin Flavanoids phenolic: Vit C Carotenoid Lycopene | a-tocopherol glutathion:
0.44+0.0013| 1.92+0.02 104.43+0.013 1.98+0.011 ©G@M1| 0.34+0.01] 14.80+0.02 7.4+0.01

#Values are Mean + Standard deviation of triplicate

Total carotenoid and lycopene contents were founded 0.302+0.001mg/g and0.34+0.0 mg/g respectively.
Carotenoids and lycopene have been identified agophemicals with potential health benefits. Stadrave
indicated that the cellular content of carotencighel other related carotenoids with proposed beakfiealth
effects can be increased through prolonged suppitatien. Carotenoids exhibit a central role agaiestcer,
cardiovascular disease, HIV infection and other r@fggted disorders. Recent report suggests thételtarotenoids
exceptp-carotene are very efficient antioxidants [40-#/pvonoids and total phenols contents were foundeto
1.92+0.02 and.04.43+0.013mg/g. Polyphenolic compounds have kgelved as a means to render protection and
defense to plants against pathogens and antioxidees [42-43]. It is reported that natural polypbkc compounds
exhibit cellular defense mechanism and have stamigpxidant and immunomodulatory activity [44]. Redd
Glutathione level was found to be 7.4+0.01 mg/gplants, glutathione concentration is proven tohiggher in
chloroplast and it plays a role as radical scavenger, membrane sabiind precursor of heavy metal binding
peptide which are well documented [44]. The findiraf the present study revealed that 50% ethaealiact of
Annona muricatdresh leavegpossesses rich medicinal properties and can be mifiettive in treating diseases
caused by oxidative stress.

Inhibition of superoxide (SO) radical production

The maximum superoxide radical quenching effecthef extract at 10Qug/ml was observed to be 84.67%. The
lowest concentration of the extract exhibited 8%88@hibition on SO radical generation, which polsileveals its
powerful antioxidant capacity (Figure 1).siCvalue was found to be 59.0.5+0.108/ml. SO radicals damage
biomolecules directly or indirectly by producing®} peroxynitrate, and other singlet reactive oxygeac#&s
thereby causing aging and pathological conditidripid peroxidation also was found during the SOical
generation. The inhibitory effect &ihnona muricatdnas revealed its therapeutic efficacy [45].

Inhibition of Nitric oxide (NO) radical generation

Though nitric oxide is involved in host defensetegs and beneficial effects, over production of éheadicals
contribute to the pathogenesis of some inflammatiisgases. The percentage inhibition of NO radigathe 50%
ethanolic extract was found to be concentratioreddpnt manner with highest inhibition of 63.23%4.@0 pg/ml
(Figure 2). 1Go value 70.12ug/ml is the concentration which can exert 50% iitlib on NO radical generation
[46].

42
Pelagia Research Library



Santhoshkumar Muthu and Brindha Durairaj Euro. J. Exp. Bio., 2015, 5(3):39-45

Figure 1: Superoxide radical scavenging activity oAnnona muricata

Figure 2: Nitric oxide radical scavenging activityof Annona muricata

Hydroxyl Radical scavenging activity

The extract exerted concentrated dependent scangagtivity against hydroxyl radical with maximumhibition
of 54.21% at 10Qug/ml concentration. I§zvalue was found to be 134.210.063ug/ml in (Figure 3). Hydroxyl
radical is widely accepted as the most toxic fatgading to tissue injurnyit is produced when #D,, a metabolite
existing in tissues, reacts with #¢hrough Fenton reaction. The hydroxyl radical (Qhi)s produced may attack
the sugar of DNA base causing sugar fragmentabase loss and DNA stand breakage. Hence hydrogitata
system helps to understand the antiperoxidationhar@sm of the compound. Hydroxyl radical promotigsd|
peroxidation, denatures certain enzymes and nuaé&zips. Therefore removal of hydroxyl radicalpisbably one
of the most effective defense mechanisms of adiiady against diseases [47].

Hydrogen peroxide (H,0,) scavenging activity

H,O, scavenging effect oAnnona murucataxtract was found to be dose dependant with maxirmhibition of
86.4%at 100ug/ml concentration. 1§ value of the KO, inhibition is 43.4_+0.102ug/ml (Figure 4). Hydrogen
peroxide is a weak oxidizing agent and tends tativate few enzymes in the cells through oxidatidressential
thiol (-SH) group. It further crosses the cell meante rapidly. Inside the cell, the,® reacts with F& and Ca"
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ions to form hydroxyl radicals and this leads tgitoeffects. HenceAnnona muricateextract has been found to
show promising effect against hydrogen peroxidg.[48

Figure 3: Hydrogen peroxide scavenging activity oAnnona muricata

Figure 4: Superoxide radical scavenging activity oAnnona muricata

CONCLUSION

In conclusion, 50% ethanolic extract prepared fitbmAnnona muricatdeaves contains phytochemicals such as
tannins, flavanoids, ascorbic acid, carotenoidkalalds, and other nutrients that exhibit biologieativities in
various ailments. Several in vitro models were &eldpgo evaluate and estimate the enzymic and nayrgn
antioxidants in the extract. Further, total antitait capacity and free radical scavenging potentiaére
demonstrated to be effective against, 30D, OH , H,O, radical species. Experiment results showed Amatona
muricatais good antioxidant reserves and exhibits dosemldgnt antioxidant activity which could be consater
for further investigation towards therapeutic apgtion.
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