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ABSTRACT

The antioxidant activity, anti-lipid peroxidatiorctivity, polyphenolic contents and HPLC analysidafk and stem

of Mahonia leschenaultia takeda was investigatemtalTphenolic and flavonoid contents were determinging
folin-ciocalteu reagent method and aluminium chderimethod respectively. Antioxidant activity waal@ated by
the following methods: 1,1-diphenyl-2-picrylhydreZlPPH) quenching assay, reducing capacity, scavenging
capacities towards hydroxyl ion radicalOd), nitric oxide (NO), Hydrogen peroxide {B); iron chelating
capacity, ferric reducing antioxidant power (FRA&)d anti-lipid peroxidation assays. The bark extraxhibited
5346.1 £1.040 mg GAE/100g phenolic content, 4302046 mg QE/100g flavonoid content and 53463 220

mg QE/100g flavonol content. The stem extract défdra phenolic content of 5255.8 + 0.644 mg GAE/§00
flavonoid content of 3082 + 0.917 mg QE/100 g alydnol content of 3363.3 + 0.544 mg GAE/100 g. The
methanolic extracts from bark (E£40 £ 1.34) and stem (BEg50 + 1.10) exhibited high scavenging capacity
towards DPPH, nitric oxide and hydrogen peroxidéeTreductive capacity and FRAP of the extractsdased
with increasing concentration of the samples. Thioaidant capacities of the extracts were compérahith the
antioxidant standards, butyl hydroxy toluene (Blhj EDTA. Significant and positive correlations eebserved
between polyphenolic contents and antioxidant cijea¢ indicating that the phenolics were major trdoutors of

the antioxidant property. The HPLC analysis of théracts showed the presence of the alkaloid BérbeiThe
results of the present study revealed that the laaudk stem of M. leschenaultia are the natural ratikcavengers
with potent antioxidant activity.

Keywords: M. leschenaultiaantioxidant activity, FRAP, total phenolics, tdlavonoids.

INTRODUCTION

Interest in search of new natural antioxidants gasvn over the past years as reactive oxygen spgEl©S)

production and oxidative stress have been showrettinked to chronic diseases such as cancer,cvastiular
disease, osteoporosis, and neurodegenerative eésedgch natural antioxidant substances are bdlitvelay a
potential role in interfering with the oxidationgmess by reacting with free radicals, chelatinglgdit metals and
scavenging oxygen in biological systems [1]. Exéérsupply of antioxidants may overcome the effeicfree

radicals on the body, and in turn can prevent tt®uwence of many diseases [2]. The natural sowaoesnuch
safer to use due to less toxicity and side effi&itsHence, considerable attention has already beewmsed on the
isolation, characterization and utilization of matiantioxidants as potential disease preventiremisy
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Mahonia leschenaultidakeda, belonging to familerberidaceagis a shrub with rough, greyish-brown, corky
bark. It is locally calledThovari by the Todas the Nilgiri tribe. The paste of the stem barkused by them in
postnatal treatment in women [4]. Methanol exti@cM. leschenaultiafruits were found to possess high level of
anthocyanin, ascorbic acid, total phenolics andoff@ids and high antioxidant activity [3h vivo antioxidant and
nephroprotective activities of ethanol extractMf leschenaultiaon acetaminophen induced toxicity in rats were
studied previously [6]. However, there has beerdetailed study on thia vitro antioxidant activity of stem and
bark of M. leschenaultia The objective of this study was to explore antlaxt activity, anti-lipid peroxidation
activity and polyphenolic and berberine contentmethanolic extracts from bark and stenMbfleschenaultia

MATERIALS AND METHODS

2.1. Instruments and Chemicals

The ultraviolet (UV) spectra were recorded on Elglo 177, India UV-visible (UV-VIS) spectrophotometdll
chemicals including the solvents were of analytigehde; 1,1-diphenyl-2-picryl hydrazyl (DPPH), oqeetin,
butylated hydroxyl toluene (BHT) were purchasedrfrMerck Chemical Co., Mumbai, India. Gallic acid sva
acquired from Riedel-de-Hahn, Germany.

2.2. Plant Material

The plantM. leschenaultiawas taxonomically identified and authenticated by R. Gopalan, Taxonomist,
Karpagam University, Coimbatore, India. The plarsveollected from Pykara forest range, OotacamDbiildiri
District, Tamil Nadu, India during June 2009. Therkband stem was washed in tap water, dried arrddstantil
further analysis.

2.3. Preparation of Extract

The bark and stem samples (100 g) were shade driddmechanically powdered separately to obtainuaseo
powder, which was then subjected to extraction $oahlet apparatus with 5 times its volume of methgl:5 v/v).
The extracts were concentratéd vacuo at 40 + £ C by rotary flash evaporator (Buchi type Rota vapo
Switzerland) under reduced pressure to obtain thextracts. The dry extracts were re-dissolvedhethanol and
the stock solutions was kept at” @ to protect from light until further use. The ctosolutions were used to
determine total phenolics, total flavonoids, tdtavonols and antioxidant capacity.

2.4. Total Phenolic Content

The total phenolic content in the methanolic extraicM. leschenaultiawas determined using Folin-Ciocalteu
phenol reagent method [7]. Briefly, diluted extréicmL) was added with diluted Folin-Ciocalteaugent (1 N, 1
mL). After 3 min of reaction, Sodium carbonate {8@s) (35%, 2 mL) was added and the mixture was in@dat
for 30 min at room temperature. The absorbanceread at 765 nm using UV-Vis spectrophotometer (Sldim,
Kyoto, Japan). The analyses were performed ini¢dpgs. The total phenolic content was expresseuggallic
acid equivalents from a gallic acid standard cirag GAE/100 g fresh mas&? = 0.9968).

2.5. Total Flavonoid Content

The determination of total flavonoid content in the leschenaultiaextract was based on the method reported
previously [8]. The absorbance was measured ainbdi@sing UV-Vis spectrophotometer with referen@ndard
prepared with quercetin concentrations. The analygere performed in triplicate. The total flavoneiohtent was
estimated from a quercetin standard curve andabigts were expressed as mg quercetin equivalegt€E/100 g
fresh materialR® = 0.9665).

2.6. Total flavonol Content

Total flavonols in the plant extracts were estirdaieing the method described previously [9]. Tor8l0of sample
(standard), 2.0 mL of 2% Alglin ethanol (2%) and 3.0 mL (50 g/L) sodium acethitions were added. The
absorption at 440 nm was read after 2.5 h at 2BX@act samples were evaluated at a final conagair of 0.1
mg/ ml. Total flavonoid content was calculated a®rgetin (mg/g) using the following equation basedthe
calibration curve: y = 0.0255x,R 0.9812, where x was the absorbance and wasiéreetin equivalent (mg/g).

2.7. Scavenging Capacity towards DPP+5table Radical
The determination of DPRHscavenging activity of thé. leschenaultiaextract was based on the method as
described previously [10Briefly, 1 mL of aliquots of the extract and standards (20-fig mL*) was added to

117
Pelagia Research Library



Engoor Sugathakumar Adithya et al Asian J. Plant Sci. Re?013, 3(2):116-126

MeOH solution of DPPH(5 mL, 0.1 mM) and vortexed. After 20 min reactiah 25C, the absorbance was
measured at 517 nm against a blank in a UV-Vistspglsgotometer (Elico, India). BHT was used for camgon.
The percentage quenching of DPPHhvas calculated as follows: Inhibition of DPPH%) = 1-
Sample;7n{Controk,;,,,x100, where, Sample,,was absorbance of the sample and Contigiwas absorbance of
control. The results were expressed agoEfZhich means the concentration at which DPRidicals were quenched
by 50%.

2.8. Scavenging Capacity towards Hydroxyl ion (" OH)

Hydroxyl radicals (OH) were generated by a fenton reaction model systamd, the scavenging capacity
towards the OH radical was measured using deoxyribose methal minor modifications [11]. To 1 mL of
extracts (50-250 pg mi), 1 mL of phosphate buffer (50 mM; pH 7), 0.2 mLEDTA (1.04 mM), 0.2 mL of
FeCk. 6H,O (1.0 mM) and 0.2 mL of 2-deoxy-ribose (60 mM) were added. Following incubatiorainvater
bath at 37C for 60 min, 2 mL of cold TBA (in 50 mM NaOH) arimL of TCA (25% w/v aqueous solution)
were added to the reaction mixture. The mixture Wan incubated at 160 for 15 min. After cooling, the
absorbance of the pink chromogen developed wagdedaat 532 nm in a UV-Vis spectrophotometer. Bi@ a
catechin were used for comparison. The percentzgyeeaging of OH was calculated as followkhibition of OH
(%) = 1-Samplessn{Controks,,,x100, where, Sample,,»was absorbance of the sample and Conpglwas
absorbance of control.

2.9. Scavenging Capacity towards Nitric Oxide Radal (NO)

Nitric oxide (NO) generated from sodium nitroprassi(SNP) in aqueous solution at physiological pHs wa
estimated by the use of Griess reaction with micleeinges [12]. The reaction mixture (3 mL) containBNP
(10mM, 2 mL), phosphate buffer saline (0.5 mL) #mel methanol extracts at different concentrations standards
(50-250 pg mLY) were incubated at 25° C for 150 min. After inditia 0.5 mL of the incubated solution
containing nitrite was pipetted and mixed with 1afbkulfanilic acid reagent (0.33% in 20% glacieétic acid) and
allowed to stand for 5 min for completing diazotiaa. Then, 1 mL of N-1-naphthyl ethylene diamine
dihydrochloride was added, mixed and allowed todtior 30 min at 25° C. The absorbance of pink wad
chromophore formed during diazotization was immiedyjameasured at 540 nm in a UV-Vis spectrophotemet
BHT was used for comparison. The percentage scavgioff NO was calculated as follows: Inhibition© (%) =
1-Sampleson{ Controk4onx100, where, Sampig,nwas absorbance of the sample and Contglwas absorbance
of control.

2.10. Scavenging Capacity towards Hydrogen Peroxidél,O,)

The HO, scavenging activity of extract was determined by tiethod as described previously [13]. The extracts
(100-500 pg mt}) were dissolved in 3.4 mL of 0.1M phosphate buffgf 7.4) and mixed with 600 pL of,&, (43
mM). The absorbance value of the reaction mixtues wecorded at 230 nm. Percentage gdldcavenging was
calculated with the formula: 1-Sample2gfControbsy x 100.

2.11. Anti-Lipid peroxidation assay (TBARS)

A modified thiobarbituric acid-reactive species @mBS) assay [14] was used to measure the lipid peedormed,
using egg yolk homogenate as lipid rich medium. Bgghogenate (0.5ml of 10% v/v) and 0.1ml of extraete
added to a test tube and made up to 1ml with kdidtilvater. 0.005ml of FeS@®0.07M) was added to induce lipid
peroxidation and incubated for 30 min. Then 1.5f@ acetic acid (pH adjusted to 3.5 with NaOHJ arbml of
0.8% (w/v) TBA in 1.1%sodium dodecyl sulphate ansinl 20% TCA were added and the resulting mixtuees w
vortexed and then heated af@or 60 min. if the sample have high amount ohanyanin then to eliminate this
non-MDA interference, another set of samples weeatéd in the same way, incubating without TBA. eAft
cooling, 5.0ml of butanol were added to each tule @ntrifuged at 3000 rpm for 10 min. The absockanf the
organic upper layer was measured at 532nm.Incubatidipid peroxidation (%) by the extract was cdited
according to [(1-E/C) x 100 where C is the absockavalue of the fully oxidized control and E is §5321ga -
Ab5532TBA)].

2.12. Ferric Reducing Antioxidant Power (FRAP)

The ferric reducing antioxidant power (FRAP) of theracts was measured using FRAP assay describempsly
[15]. Briefly, the FRAP reagent contained 2,4,@yridyl-s-triazine (TPTZ) solution (20 mM) in HCHQ mM),
FeCk.6H,0 (20 mM) and 0.3 M acetate buffer with pH 3.6. FRAeagent (1.8 mL) mixed with 0.2 mL of test
sample was incubated at 37° C for 10 min in a whtgh. After incubation, the absorbance was medsure
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immediately at 593 nm. The calibration curve wastpd with absorbance vs concentration of Fa8@he range of
0-1 mM and the total antioxidant activity was exgaed as pmol Fe (II)/ g extract.

2.13. Reductive Capacity (RC)

The reducing capacity of the extracts was measusidg the potassium ferricyanide reduction methdd].[
Various concentrations of the extract and standé28s500 pg mL®) were added to 2.5 mL of (0.2 M) sodium
phosphate buffer (pH 6.6) and 2.5 mL of potassiemidyanide [iKFe; (CN)g] (1%) solution and vortexed. After
incubation at 58C for 20 min, 2.5 ml of TCA (10%, w/v) was addedalbthe tubes and centrifuged (Remi, India) at
3000 xg for 10 min. Afterwards, upper layer of the solatitb mL) was mixed with deionized water (5 mL). To
this, 1 mL of Fed (1%) was added to each test tube and incubat88°&t for 10 min. The formation of Perl’s
Prussian colour was measured at 700 nm in a UVsgictrophotometer. Increased absorbance of théiaeac
mixture indicated increasing reducing power. BHTswaed for comparison.

2.14. Chelating Capacity (CC)

The F€* chelating capacity (CC) was investigated accordinthe method described earlier [17]. Briefly,feiient
concentrations of both the extracts and stand&@£%0 pug mL’) were mixed FeGl(2 mM) and ferrozine (5 mM).
The mixture was made into 0.8 mL with deionized evaffter 10 min incubation at room temperatureg th
absorbance of ferrous ion-ferrozine complex wassmesl at 562 nm in UV-Vis spectrophotometer. EDTAsw
used as reference standard. The percentage ofiohelas calculated as follows:

Ferrous ion chelating capacity (%)1-Samplesand Controkezn.x100,
Where, Samplg,,nwas absorbance of the sample and Cogkgiwas absorbance of control.

2.15. HPLC analysis

The berberine content was identified by using ai@lyHPLC method. The analytical HPLC system (P40,
Thermo separation products, USA) employed consistedquaternary HPLC pump, photodiode array detect
(UV 6000 LP) and a recorder. HPLC analysis was qrered using a water prevail C18 analytical column
(15cmx 4.6 mm id, pum particle size; ALTech, IL, USA) was used. The airjection system (spectra
system-AS 3000) consisted of a @0sample loop. The mobile phase consisted of 20&tcantrile in aqueous
formic acid (v/v). The Peak responses were deteat&280 nm using UV detector. In both cases, a flate of
1.0 mL/min was maintained. ldentification and peakignment of the compound was based on compaufsits
retention time with corresponding standard and pikisg of sample with the standard. Quantificatiofh the
compound was done using total peak area and eadhwith external standard.

2.16. Statistical analysis of data
The experimental data were reported as mean + Sthree parallel measurements. Linear regressiaitysis was
performed quoting the correlation coefficient.

RESULTS

The total phenol content of bark was 534.61 + 1.0¢0gallic acid equivalents (GAE)/100 g dry matied that of
stem was 525.58 + 0.644 mg gallic acid equivalé®&E)/100g. Total flavonoid content of bark was 421+
0.946 mg QE/100g of dry matter and that of stem 8@8.2 + 0.917 mg quercetin equivalents (QE)/100we
content total flavonol in bark extract was foundo®534.63 + 0.720 mg quercetin equivalents (QBg1DM and
that in stem was 336.33 + 0.544 mg QE/100g (Tahple 1

Table 1. Total phenol, flavonoid and flavonol contets of M. leschenaultiaextracts

Polyphenol Bark Extract Stem Extract
Total Phendl 534.61+1.040 525.58 +0.644
Total Flavonoii  431.72+0.946 308.20 +0.917
Total Flavondl  534.63+0.720 336.33+0.544
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Each value in the table was obtained by calculatiregaverage of three experiments (n=23¥tandard deviatior?.
mg gallic acid equivalents (GAE)/100g dry weightyg quercetin equivalents (QE)/100g dry weight.

The DPPH free radical scavenging ability increaskdrply with the increase in concentration of thethranolic
extract. Based upon the measuredf@lues, the DPPHjuenching ability oM. leschenaultisbark, stem and the
standard (BHT) was found to be #0..34 ug mr, 50 + 1.10 pgmt and 26.12 + 0.04 pg mirespectively (Table
2).

As illustrated in Table 2, the extracts were capalflinhibiting OH radical formation in concentration dependent
manner. The Eg value of bark (190 ©.89 pg mr') and stem (150 4.40 ug mr') extracts were significantly
(P<0.05) lesser than that of BHT (16.49:04) (Table 2).

As shown in table 2, The NO scavenging capacity degzended on concentration of the extracts. BasateEG,
values, the scavenging capacity of bark extracO (#11.21 pg mr}) was significantly lower than that of stem
extract (90 + 1.15 pg mt). The EGovalue of BHT was found to be 46.34 + 0.08 pgh{Lable 2).

Table 2 displays a concentration dependent irdnibitf H,O, by bark and stem extracts. Based on thgyE@lues, the
scavenging capacity of bark extract (100 + 1.25 ughwas significantly (P<0.05) higher than that afretextract
(150 +1.03 pg mrY). The EGyvalue of BHT was found to be 65 + 0.254 (Table 2).

The inhibitory effect of bark and stem extracts &kl on TBARS production in egg yolk homogenateticed by
FeSQ is shown in Table Both extracts were capable of preventing the foimnabf MDA in a dose dependent
manner. But the bark (E§80 + 1.16 ug mt*) and stem (E§100 + 0.92 pg mt) extracts showed less prevention
towards generation of lipid peroxide than BHT (5€3.87 + 2.02 pg mt). Figure 1 shows the percentage anti-
lipid peroxidation (ALP %) potential of the extraatith their corresponding BHT equivalence.

Table 2. Antioxidant activity of bark and stem extracts ofM. leschenaultia

EGsc (Mg mLY)?

Assay: Bark Extrac®  Stem Extra® BHT®

DPPH 40.32+1.34 50.34+1.10 26.12+0.04
OH 190.11 £0.89 150.56+1.40 16.44+0.04
NO 110.44+1.21 90.98+1.15 46.34+0.08

H.0, 100.23 +£1.25 150.12+1.03 65.00 +0.25
ALPO 80.00+1.16 100.00+0.92 43.87 £2.02

%EGs value: the effective concentration at which théaidant capacity was 50%. EgWwas obtained by interpolation from linear regressio
analysis’Data are mean + standard deviation (n = 3).

The FRAP values of bark and stem extractsofeschenaultieare summarized in Table 3. The FRAP value of bark
extract (175 um Fé" /100g sample) was comparatively higher than thatstém extract (120 um Fé /100g
sample) at the concentration of 250 pg/ ml (P<0.05)

Table 3. FRAP value of bark and stem extracts dfl. leschenaultia

FRAP (um F&/ 100g Dry Matter)
Concentration (ug/ml)  Bark Extract ~ Stem Extract
20.24 +0.44 5.32+0.08

100 61.54 +£0.04 25.67 £0.04
150 100.20 £0.54 55.42+0.24
20C 140.21+0.0 95.87+0.4
250 175.80+1.02 120.21 +0.22

#Data expressed as mean +SD of three individuaterpents (n = 3)
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Figure 1. ALP % of methanol extracts of bark and sem of M. leschenaultia

The reduction of ferrous ion (Fe3+) to ferric idreR+) is measured by the intensity of the resulbme-green
solution which absorbs at 700 nm. Figure 2 shovesdbncentration dependent increase in reducingcitgpa
terms of absorbance values at 700 nm. The redymimeer of the bark extract (0.471 £+ 0.013) and sextnact
(0.428 £ 0.014) at a dosage of 100 pg/mL was fdorzk below that of BHT (0.688 + 0.044).
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Figure 2. Reducing capacity of methanol extracts dfark and stem ofM. leschenaultia

The methanol extract &i. leschenaultiaevealed a concentration dependent increase latalge capacity (Figure
3). The iron chelating capacity of bark extraotnstextract and positive control were found to b&325.5 % and
55.63% at a concentration of 100ug/ml.

HPLC method enabled qualitative and quantitativalysis of Berberine itM. leschenaultiaFrom the calibration
curve results, the amount of Berberine, in the danmpected was calculated. The amount of Berbenregark (0.97
mg/kg) was similar to that in stem (0.98 mg/kg)eTdhromatogram of Berberine standard, stem anddargiven
as Figure 4, Figure 5 and Figure 6 respectivelgkPein both figure 1 and figure 2 represents Benige
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Figure 3. Chelating capacity of methanol extractsftbark and stem ofM. leschenaultia
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Figure 4. HPLC analysis of Berberine standard
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Figure 5. HPLC analysis ofM. leschenaultiastem extract
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Figure 6. HPLC analysis ofM. leschenaultiabark extract

Parameters Stem Extract Bark Extract Standard
RT (min/sec) 3:45 3:50 4:47
Content (mg/kg) 0.98 0.97 0.98

The TPC of bark extract exhibited an apparent limelationship with DPPH radical scavenging acgivif - 0.98),
nitric oxide radical scavenging activity’(r 0.97), hydrogen peroxide scavenging activity-(10.98), reducing
capacity (f - 0.97) and hydroxyl scavenging activity’ (r 0.96). The TPC of stem extract also exhibiteddmne
relationship with DPPH radical scavenging actiVity- 0.99), nitric oxide radical scavenging activity {r0.99),
hydrogen peroxide scavenging activity(0.98), reducing capacity’(r 0.96) and hydroxyl scavenging activity {r
0.97). The TFC of bark was well correlated with bPRdical scavenging activity’= 0.98), reducing power4t
0.97), hydroxyl radical scavenging activity’ (r0.96), nitric oxide scavenging activity’ ¢ 0.97) and hydrogen

peroxide scavenging activity’(r0.98).
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DISCUSSION

The antioxidant activity of medicinal plants is migirelated to their phenolic compounds [18]. Pblgpol are the
major plant compounds and are commonly found ith leolible and inedible plants and they have beeorteg to

have multiple biological effects, including antidant activity. Their antioxidant activity is mainfue to their
redox properties, hydrogen donors and singlet axypeenchers, which can play an important role soaoing and
neutralizing free radicals, quenching singlet arpld oxygen, or decomposing peroxides. The impmaof the

antioxidant constituents of plant materials in thaintenance of health and protection from corotegrt disease
and cancer is also raising interest among scienfmbd manufacturers and consumers [19].

In the view of the up surging interest in the hedlenefits of the medicinal plants, we examinedltphenolics,
flavonoids and flavonols and evaluated the antiaxicproperties of bark and stem extractdofeschenaultiaThe
bark extract features a substantial content ofl folti@nolics as compared with stem extract. Thel fof&nolic
content was comparatively higher than the totaldieid and flavonol contents. The total phenoliatent in bark
and stem oM. leschenaultids higher when compared to 70% aqueous methaextiacts of its fruits [5]. Previous
reports revealed that methanol extrackofeschenaulticbark and stem extracts possess more contentvoiniteds
than its fruit extract [5].

DPPH is a stable nitrogen-centred free radicaktileur of which changes from violet to yellow upaduction by
either the process of hydrogen or electron donat®ubstances which are able to perform this reaaten be
considered as antioxidants and therefore radielesmers [20]. It was found that the radical scgiremactivities
of bark and stem extracts increased with increasimgcentration. The bark extract possessed moreobgd
donating ability than the stem extract and it wasparable to that of BHT. The DPPH scavenging #gtof bark
and stem was higher than that exhibited by itd fextract [5]. The DPPH scavenging capacity of glent extracts
may be related to the phenolic compounds preséht [2

Hydroxyl radical (OH), the most reactive free alj has the capacity to conjugate with nucleotideBNA, cause
strand breakage, and lead to carcinogenesis, mésigeand cytotoxicity [22]. In this studi). leschenaultia
extracts inhibited the degradation of 2-deoxyribosa dose dependent manner. The bark extract iathihigher
activity than the stem extract, but the hydroxylical scavenging activity of both the extracts \ager than that of
BHT. Earlier studies showed that bark and stemaeidrofM. leschenaultighold low activity than the fruit extracts
of some Berberidaceae members [23].

In addition to reactive oxygen species, NO is atsplicated in chronic inflammation, cancer and otpathological
conditions. The NO generated from SNP at physicligpH reacts with oxygen ¢Dto form nitrite ions. The
methanol extracts oM. leschenaultiacompeted with @ to react with nitrite ions and thus inhibits theON
generation. Here, the stem extract possessed higagenging activities than the bark extract. Hdse the bark
and the stem extracts showed lesser scavengingtadtian that of BHT. Fruit extracts of some memsbef the
family Berberidaceae showed more NO scavengingicthan bark and stem ofl. leschenaultig23].

Hydrogen peroxide is an important ROS forniredivo by many oxidizing enzymes such as superoxide dizseu

It has a strong oxidizing property with the abilibypenetrate biological membranes. Hydrogen pdmitself is not
very reactive, but can sometimes be toxic to aglien it gives rise to hydroxyl radical in the cdRel]. The bark
and stem extracts &fl. leschenaultiavere capable of scavenging®in a concentration dependent manner. Bark
of M. leschenaultishowed more scavenging capacity than the stem.

Lipid peroxidation, which is widely recognized asnpary toxicological event, is caused by the getienaof free
radicals from a variety of sources including orgamydro peroxides, redox cycling compounds and-gamtaining
compounds. The TBARS assay has been used to mehsudegree of lipid peroxidation. TBA reacts sfieaily
with malondialdehyde (MDA), a secondary productipfl peroxidation to give a red chromogen, whichynthen
be determined spectrophotometrically [25]. In 8tisdy, both bark and stem extracts were capahpeesfenting the
formation of MDA in a dose dependent manner. Bathighest anti-lipid peroxidation activity was reled by the
bark extract oM. leschenaultigdhan the stem extract. This assay revealed thagttracts might prevent reactive
radical species from damaging biomolecules sudipaprotein, DNA, amino acids, sugar, proteins &idFA in
biological and food systems.
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The ability of plant extracts to reduce®#6€** was determined by FRAP assay. FRAP assay meaheresducing
capacity by increased sample absorbance baseadarthed ferrous ions, and the assay may not bgledeneven
several hours after the reaction starts, suchatsitgle end-point of the reaction cannot be datedh[26,27].The
change in absorbance at 593 nm owing to the foomaif blue coloured Bé&- TPTZ complexfrom the colourless
oxidized F&" form by the action of electron donating antioxitaj28]. The FRAP value of bark extract was found
to be higher than that of the stem extract. SinRARF assay is easily reproducible and linearly eglaib molar
concentration of the antioxidants present, thu=sit be reported that extracts Mf leschenaultiamay act as free
radical scavenger, capable of transforming readte radical species into stable non radical pctalu

In the reducing power assay, the presence of adtoss in the bark and stem extractdvbfleschenaultiavas able
to convert the oxidized form of Feinto F&* which was measured by the intensity of the restlRzussian blue
color complex. With the increase of concentratitie, absorbance of the extracts and the standasl faend to be
increased gradually [29]. Bark extract showed higHucing capacity than the stem extract and thecied
capacities of both bark and stem was lesser thanahBHT. Earlier reports suggests that bark atednsof M.
leschenaultiaholds low reducing capacity than fruits of somembers of the same family [23]. The reducing
capacity is generally associated with the preseficeductones and the antioxidant action of recuesds based on
the breaking of the free radical chain by donatn@ydrogen atom [30]. The result indicated that rerked
reducing power of the bark and stem extracts sé¢eme due to the presence of polyphenols which atayn a
similar fashion as reductones.

The chelating activities for Béof the extracts were assessed by the inhibitiorioafation of red-colored
ferrozine and ferrous complex. The formation of tkd complex was inhibited concentration-dependgeint!
the presence of extracts. The data obtained framabsay demonstrated that the extractMofeschenaultia
revealed an effective capacity for metal-bindingggesting that they may play a protective role rgfabxidative
damage by sequestering®Féons. But the chelating capacity M. leschenaultiawas found to be lesser than
Berberis tinctoria[22].

It is widely accepted that the antioxidant actiwitfya plant extract is correlated to its phenobotent [31]. In the
present study, strong correlations were observéddam phenolic content and antioxidant activity.céwing to
recent reports, the strong scavenging capacithefextracts on DPPH, hydroxyl, nitric oxide, hydzogperoxide
radicals might possibly due to the phenolic commsuwhich could act as a hydrogen donor antioxidahe
antioxidant potential of polyphenols has been dated to the capacity of donating hydrogen. The lpemand the
configuration of H-donating hydroxyl groups are tbdamportant structural features influencing thei@ttant
capacity of phenolic compounds. [32]. Thereforeydts considered that the high antioxidant capatfitihe bark
and stem extract dfl. leschenaultiaould be attributable to its high amount of polgpblic content.

Berberine is a quaternary ammonium salt from thaopberberine group of isoquinoline alkaloids.dtfound in
such plants aBerberis aquifoliumBerberis vulgarisandTinospora cordifoliaand to a smaller extent lrgemone
mexicanaand Eschscholzia californicaBerberine is usually found in the roots, rhizomgems and barks [33].
During the last few decades, many studies have shmiberine has various beneficial effects on #rdiovascular
system and significant anti-inflammatory [3#}d antimicrobial [35activities. It exerts up-regulating activity on
both low-density-lipoprotein receptor (LDLR) and suiin receptor (InsR). This one-drug-multiple-targe
characteristic might be suitable for the treatmentmetabolic syndrome [36]. Berberine has beeretesind used
successfully in experimental and human diabetestose]37]. In the present study, HPLC analysidafk and stem
extracts ofM. leschenaultiarevealed the presence of berberine. So the plantl @xt as a potent source of this
multiple target alkaloid which can be used for imgi@g drug development [38].

CONCLUSION

In this study we focused on antioxidant propertébark and stem dfl. leschenaultiaThis study demonstrated
that M. leschenaultisbark and stem extracts efficiently scavenged DPEGH,, NO and HO, in vitro. The plant
showed good chelating capacity, reducing capacityanti-lipid peroxidation activity. These actieisi of the plant
were strongly correlated with its phenolic and flawid contents. HPLC analysis of the extracts rexkdhe
presence of an important alkaloid Berberine, whchery frequently used in traditional medicinab®m. As a
result, bark and stem extractshf leschenaultisseem to be good sources of natural antioxidants.
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