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ABSTRACT

The aim of this work was to screen both the presefdioactive secondary metabolites using petroleether and
methanolic extracts of green fruit (seed and skimd cladode of Opuntia ficus indica, the quantitati
determination of total phenolics, flavonoids com$erand various in vitro antioxidant activities rffie reducing
antioxidant power an@,2-diphenyl-1-picrylhydrazy) of hydro-ethanolic extracts.The tests of phytochemical
characterization of dry matter plant including sits/terpenes, polyphenols, flavonoids, tanninshi@guinones,
alkaloids and saponins were used in the preserttystlihe active antioxidant, phenolic contents dagldnoids
contents were determined using colorimetric meth@tie phytochemical characterization of Opuntiaifiéndica
dry seed, skin and cladode various extracts shatlvedpresence of phenolic compounds, alkaloids (ss#m@ct
only) and saponins (skin extract only), againsthaatjuinones were not detected. The total phenadictents,
expressed as mg of gallic acid equivalent (GAE) p@® g of dry matter, was found to be (73.12+1.26)
GAE/100 g, (935.21+103.02) GAE/100 g and (390.20%0) GAE/100 g for seed, skin and cladode respagti
The radical scavenging activity, expressed in teif was found to be (185.85£3.57) pg/ml, (365.87+1).95
png/ml and (1208.75+179.21) pg/ml respectively. Resu all aqueous ethanolic extracts using FRAPthod was
(50.06£1.07) mg AAE/100g, (318.15+1.62) mg AAE/fp@nd (120.90+4.80) mg AAE/100g for seed, skin and
cladode respectively. This work suggests the pitigsif using dry seed, skin and cladode extradt®©puntia ficus
indica for the prevention of oxidative stress, ifdras potential antioxidant activity.
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INTRODUCTION

The imbalance between oxidant/antioxidant in fasboxidants is named “oxidative stress” [1]. Freeicals and
reactive oxygen species (ROS) are highly reactigteaules and can damage cell structures includirerc acids,
carbohydrates, lipids, proteins [2]. Oxidative sreontributes to many pathologies such as: caadmar diseases,
atherosclerosis, cancer, diabetes, neurodegereditgases.

The research done on antioxidants in vegetableustedas received much attention [3, 4, 5, 6, d, efforts have
been made to valorize new natural resources faveaantioxidant compounds, especially phenolic conmals [8,
9]. The present antioxidant from plant matrix helpgrevent oxidative damage from occurring inlboely.

The antioxidant methods includimg vitro tests, DPPH and FRAP have been frequently uspdettict antioxidant
activity in plant extracts [10, 11].
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The aim of the present study was to investigatditatigely the presence of phytochemical conterftOpuntia
ficus indicaextracts (seed, skin and cladode) and then touatealtheir antioxidant activities. We undertake to
provide an appropriate base for further exploitatid these fruit and cladode as sources of naambxidant for
oxidative stress applications.

EXPERIMENTAL SECTION

2.1. Plant material
The plant samples (green fruits and cladodes) weitected in July 2014 in the region of Temara, tBoef Rabat
(Morocco).

The fresh plant parts were washed with running waie-dried. The prickly pear fruits was hand geelThe skin
and seeds were separated from the juicy pulp, wasgtmindantly with distilled water then dried at moo
temperature. Cladodes were washed by distilledrwdtéed under shade. The dried plant materialsevgeounded
into fine powder using the electric blender.

The plant was identified in Laboratory of Pharmawagy, Faculty of Medicine and Pharmacy, University
Mohammed V, Morocco. A voucher specimen of the {pleas deposited in the Laboratory.

2.2. Phytochemical characterization

Qualitative tests for the screening of certain phlgemical compounds were performed separately ®pekroleum
ether and methanol extracts of fruits and cladarfé3puntia ficus indica (OFIlusing standard procedures by the
methods of Harvone [12], Trease and Evans [13¢psrted byBuvaneswari [14].

2.3. Phenolic extraction

The solid-liquid extraction method reported by Nawedal. [15] was used to extract the phenolic compounds fr
defatted skin, cladode, seed powders. Thirty grampowdered samples were extracted by 100 ml okags
ethanol (ethanol: water, 70:30 v/v). The solutioasvsubject to agitation during 1hour at ambientpenature in
darkness and then filtered. The extraction proceduas repeated twice in the same conditions. Athfes were
combined, evaporated at 40°C under vacuum usingcaiBl61 rotary evaporator.

The hydro-alcohol extraction value was determineddlows: % yield = [(M-Mg)/M;]x100. Where N is the
weight of the empty flask (g), Ms the weight of the flask after evaporation (gil & is the weight of the seeds
powder (g). The obtained extract was kept away fiight at low temperature [16].

2.3.1. Determination of total phenolic contents

The Folin Ciocalteu method [17] was adopted witrebmmodification to determine the total phenoliontents in
different extracts. To the aliquot of 0.25 ml waiked with 1.25 ml Folin-Ciocalteu reagent, dilutiesh times. After
that, 1 ml of sodium carbonate (7.5%) was addeck Triixture was incubated in darkness for 30 min. The
absorbance was measured at 765 nm against a Biaektotal phenolic contents was expressed as gadiid
equivalents (GAE) in milligrams per 100 g dry méitkr

2.3.2. Determination of flavonoids contents

The flavonoids compounds content were determinedeasribed by Chougui [16]. In summary, 1.5 ml xifra&ct
was added to 1.5 ml of Algkeagent (2%). After 30 min of incubation in darksethe absorbance was readed at
430 nm against a blank. Quercetin was used asat@ifior the calibration curve. The results are exped as mg
equivalent of quercetin (QE) per 100 g of dry nratte

2.3.3. Determination of antioxidant activity

Reducing power assay

The reducing power was determined using methodaydirithi et Lalitha [18]. Five hundred microlitreEsample
extract were added to 2.50 ml of phosphate bufle2 M, pH6.6), 2.50 ml ferricyanide potassium an802ml
trichloro-acetic acid (10%). The mixture was incigobat 50°C for 20 min. After incubation, 2.50 riltlee mixture
were picked and added to 2.50 ml of distilled wated 0.50 ml of ferric chloride (0.1%). The absontE was
readed at 700 nm. The results were expressed ascogpbic acid equivalent (AAE) per 100 g of dry t@at

DPPH scavenging assay

The method used in this assay was described bydBAdiliams [19] with a few modifications. The testas
performed by mixing 750 ul of extract or standarthwl.75 ml of DPPH dissolved in methanol (0.02)g/The
mixture was incubated in darkness for 30 min, tthenabsorbance was measured at 515 nm againstralc&ach
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reaction was performed in triplicate. The free cadiinhibition was calculated as a percentage bibition of
DPPH, given by the formula:

% inhibition= [(Ac-Ag)/Ac] x 100
Where Ais the absorbance of the control angdti#e absorbance of the aqueous ethanolic extrantpls.

Radical scavenging activity was expressed ag, B concentration that inhibited 50% of DPPH catiEG, was
calculated from the graph of DPPH inhibition petege against extract concentration.

Statistical analysis

Data are expressed as mean + standard deviationtfnee separate observations. For in vitro ardaxi (FRAP
and DPPH) and Total phenol compounds assays (plaedoflavonoid) one way ANOVA test was used to yral
the significative of the difference between variexsracts studied (P < 0.05).g4cwas graphically determined by a
linear regression method.

RESULTS AND DISCUSSION

Phytochemical characterization

The qualitative examination of six extracts was swarized in the table 1. Different varieties of pighemical were
included such as Sterols/Terpenes, Flavonoids, ilaninthraquinones, Alkaloids and Saponins. Thsulte
obtained from different organs G| are represented respectively.

Table 1: Screening of some phytochemicalsin different partsof of Opuntia ficusindica

Constituents Petrolgum ether Mqhmol

Seed | Skin | Cladode | Seed | Skin | Cladode
Sterols/ Terpenes - - - + + +
Flavonoids - - - + + +
Tannins - - - + + F
Anthraquinones | - - - - - -
Alkaloids - - - + - R
Saponins - - - +

(+) indicate presence; (-) indicate absence

Total phenolic contents and flavonoids contentsin hydro-ethanolic extracts four seed, skin and cladode

The total phenolic contents and flavonoids contantsng the three extracts were shown in table 2aptessed in
term of gallic acid equivalent and quercetin egleimausing the standard curves equations y = 101980069, R
=0.9999 and y = 38.921x + 0.0027 R0.9998 . The total phenolic contents in seeih akd cladode extracts of
Opuntia ficus indicashowed different results varied from 73.12+1.269%6.21+103.02 mg GAE/100 g and
35.42+0.38 to 83.42+0.46 mg QE/100 g.

Reducing power activities

The presence of extract causes reduction of tH& Fe?* is monitored by measuring the formation of Perl’s
Prussian blue at 700 nm [20]. The ferric reducinogv@r may serve as a significant indicator of théoardant
potential. The reducing capabilities of aqueousieth extracts oOFI are shown in figure 2. Absorbance at 700 nm
showed greater reducing power. At different coneiuns 0.05, 0.1, 0.5, 1.0 and 2.0 mg/ml; the cedypower of
hydro-ethanolic extracts (skin, seed and cladodepF| were found to be 318.15+1.62, 50.06+1.06, 120.9834
mg AAE/100 g, respectively.

DPPH scavenging activities

In the DPPH free radical scavenging activity, foydthanolic extracts (fruits and cladode) were @stld for their
free radical scavenging activity with quercetinstandard. A different concentrations tested 1,200,100 and 200
png/ml. The antioxidant activity oDpuntia ficus indicaextracts of different matrix are compared and shamv
figure 3. The free radical scavenging effect ofemus ethanolic extracts &fFl was determined using the DPPH
method. The extracts of seed, skin and cladode ethd@, values of 185.85+3.57 pug/ml, 365.87+11.95 pg/nd an
1208.75+179.21 ug/ml respectively; where thg,alues of quercetin is 51.16+2.61 pug/ml as altgsthere is
higher difference in the antioxidant activity.
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Table2: Total phenolic and flavonoid contents of Opuntia ficusindica

Plant material Total phenolic content | Total flavonoid content
(mg GAE/100 g) (mg QE/1009)
Seed 73.12+1.26 35.42+0.38
Skin 935.21+103.02 83.42+0.46
Cladode 390.90+14.50 73.53+6.30

GAE = Gallic acid equivalent; QE = Quercetin equieat

Figure 1: Theextraction yield of Opuntia ficusindica
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Figure 1: Results of power reducing activities of Opuntia ficusindica
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Figure 2: The DPPH radical scavenging capacity (I Cso) values of aqueous ethanolic extracts of Opuntia ficusindica and quer cetin
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At the 0.05 level, the population means for allgmaeters (total phenolic contents, flavonoids castereducing
power and DPPH radical scavenging) are signifigadifferent £<0.01).

Yields of different extracts obtained by maceratinathod are presented in figure 1. The hydro-eth@eatracts
have been estimated f@F| seed, skin and cladode powders. The results shpwated components contents that
varied from 1.36% to 2.81% (w/w) dry matter (DMhd skin from the fruit had the highest hydro-alabiadxtracts
contents, followed by the cladode one with 2.25%e Towest percent was found in the seed. Variatidhe yields
of different extracts is attributed to the polartt§y aqueous-ethanol mixture and solubility capadfymatrix
components. This approach has been reported iatlite [21, 22, 23, 24].

When compared to the petroleum ether extractsphtiygochemical screening of methanolic extractsesds skin
and cladode oOFI revealed the presence of secondary metabolitehr@quinones were not found in all various
extracts used for study. Alkaloids were found anlynethanolic seed extract and Saponins only irharadlic skin
extract. The results were partially similar to thegtorted by Hanane Dib ak [25].

The phytochemical contents detected are knownhiair medicinal importance. For example, phenolimpounds
derived from medicinal plants show biological aitids like: antioxidant [26], antibacterial [27]ntfungal [28],
antiparasitic [29] and anti-inflammatory [30].

Phenolic compounds are secondary metabolic prodvuidisly distributed in plants; they have many bgtal and
pharmacological properties that could provide mid@ against chronic disease. These compounds here
antioxidant effect. They are able to neutralize ¢ffects of oxidative free radicals and reactivggen. The total
polyphenols content (TPC) was estimated in differegdro-ethanolic extracts presented in table 1e Th
concentration of total phenolic was much more irtgoarin the skin compared to the cladode and sedots.

The amount found in the cladode was greater impbttathat recorded by Jaramillo-Floresagt[31] (1589ug/g
DW). However, it was higher to that noted by Berisadtal. [32] (2.69 and 3.71 mg/g DW). Concerning the skin
(peels), the level obtained in this study was higbethe literature oDFI recorded by Moussa-Ayoub at [33]
(0.92 mg/100mg of DW). Paradoxally, the seed ektveas less richer in phenolic component comparethéo
literature (2.76 and 1.54 mg/g) [32]. This diffeceris the result of the effect of a number of fegtthe main ones
are genetic, precipitation, light, topography, $gile and maturity [34].

The contents of total flavonoid, namely quercetinhiydro-ethanol extracts ddpuntia ficus indicafruits and
cladode investigated are shown in table 1. Thedsghotal flavonoid contents was found in skin, leltseeds
showed the lowest value. The flavonoid levels regabiin this work were higher than values reportadier in
cactus pear fruits [35, 36]. Probably becausemeessed not only the skin but also the cladodesaed, which
would be expected to show a higher phenolic costent

Cactus pear fruits show a relatively high flavonoahtents, phytochemicals that contribute to amndiaxt capacity
and which have been extensively studied for theieptial health benefits. These compounds are mxatiexidants,
since flavonoids and phenolic compounds in gerabble to delay the prooxidative effects of grsteDNA and
lipids through the generation of stable radicalg[3

Reducing power of the extracts was found to be eomation dependent. The reducing power is basethen
hydrogen donating ability. Reducing power of thenpound may serve as a significant indicator ofpitéential
antioxidant activity [38]. This activity increasdéidearly with concentration. Similar approach haib reported by
Krishnaveni etl. in water fresh leaves extracts@FI [39].

To evaluate the free radical scavenging activitiPBl assay is widely used. At ambient temperatufeRHD is
stable free radical which produces violet solutiormethanol. At 517 nm DPPH shows strong absorpbiand in
visible spectrum (deep violet colour).

From the results of DPPH, the aqueous ethanol sgedcts showed highest antioxidant activity coragato the
hydro-ethanol skin and cladode extracts. In the BRIpstem, the antioxidant activity of the skin bEOFI is
similar with the results of Nizar Yeddes &t [40], who used the DPPH antioxidant scavengingaciy to
determine the antioxidant activity. With the ingedn the concentration of extract the increasehénscavenging
effect was observed. According to our observatioves,opine that the strong activity of the extrastslue to the
available hydroxyl group presented in the compofé&ht
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CONCLUSION

This study evaluated the presence of tannins aadoifloids, determined the total phenolic compounadd a
flavonoids contents, and confirmed the antioxidaettvities in aqueous ethanolic extractsa#l using green fruit
(seed and skin) and cladode. All this show thatetli® a potential antioxidant activity in this plaand reveals that
the polar extracts of this species is promisingreesl for the search for new compounds that areuugefthe
prevention or treatment of diseases associatedoxittative stress.
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