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ABSTRACT

The need for antioxidant agents, which can prewaidative stress, has become a major priority. $ahglants
could constitute a reservoir of effective biomoleswseful as antioxidants. Genista saharae, wichriendemic
plant of Algeria,is a leafless spontaneous fabaazdied "Tellegit" by local people. As it is knotmbe a source of
chemical compounds which are characterized by aittamt properties, this medicinal shrub is usedraditional
pharmacopoeia. The originality of the present stedysists in scrutinizing the phytochemical comimsiand
evaluating the antioxidant activity of aerial part§ agueous extract of Genista Saharae (AEG) inditimms
corresponding to its traditional use. Phytochemisateening was performed to assess the qualitathemical
composition of (AEG) using precipitation and colioa reactions. In addition, the total phenoliciavionoids,
tannins angs carotene contents were determined by using spauttometric methods. Finally, AEG was assayed
to determine its antioxidant activities using 3 noets: DPPH, reducing power anticarotene bleaching tests. The
results reveal the presence of several biomolecmeSEG such as phénolics compounds, flavonoidslailds,
tannins, terpenoids, glycosides, steroids and segsoBesides, the quantitative analysis show aidensble total
phenolics, tannins ang@ carotene contents. In sum, it was found that EAGsess a high antioxidant activity
against bleaching of carotene, which justifies its use by tradition&laters.Consequently, Genista Saharae is a
good source of antioxidants. Its good antioxidactivaty may be explained by the occurence of tasmmin other
phenolic compounds such as terpenofdsarotene and saponins. .

Keywords: phytochemical screening, antioxidant activity, PHPtest, reducing powe,carotene, tannins.

INTRODUCTION

Oxidative stress refers to an imbalance betweempithéuction of free radicals and the antioxidardtesn [1]. Free
radicals are widely believed to be involved in #¢imlogy of many diseases such as ageing, cancenary heart
disease, Alzheimer’s disease, neurodegenerativedgiss, atherosclerosis, cataracts and inflammatsomdicated
by the signs of oxidative stress [2]. This brinkge heed for antioxidant agents wich can preverdaiiie stress [1]
by retarding or inhibiting the oxidation possibly liree radicals in biological system [3].Howeveynthetic

antoxidants such as butylated hydroxyanisole ariglldted hydroxytoluene are considered to be resptensor

liver damage and carcinogenesis [4]. Therefores @ssential to develop natural non-toxic antiortdao protect
human body from free radicals and retard the pssyoé many chronic diseases [5]. Several plant&@ogn to be
a source of chemical compounds wich are charaetdtigy antioxidant properties. These antioxidantspmunds
could possess the ability to protect the cellulayaoelles from damage caused by free radicals edloxidative
stress [6]. Saharan plants are known by their tagsie to several stress factors. Under extremeatiinaonditions,
Saharan plants could constitute a reservoir of natural, safe and effective biomolecules potentiabeful as
antioxidants [7]. The genu&enistais present in Algeria with 25 species and sub-4iggefrom which 11 are
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endemic [8]. Flavonoids, isoflavonoids and alkao@te known to be present Genistaspecies [9, 10]Genista
saharaeis an endemic Saharan medicinal shrub used intitnaal pharmacopoeia by local population against
various diseases as an herbal remedy for inffestmthe respiratory system [11] . It is also u$edfeeding
animals. Effectevely, it is frequently appreciatgd camels because of its serious urine retentigadty in this
livestock [12, 13]. In addition to their pastoraliadjties, it is suitable for sand stabilization andmbating
desertification[14].

Some previous studies have evaluated the in chéoaogposition and antioxidant activities of alcdbaxtracts of
this genus[15, 11, 16, 17]. Unfortunately, to d#tere are still no phytochemical and biologicabdavailable about
this endemic Algerian shrub. Also, there is norditare report about the antioxidant activity far diqueous extract.
Therefore, in the present paper, we scrutinizepthgochemical composition and evaluate the antemidctivity of
aeriel parts ofsenista Saharaa conditions corresponding to its traditional use

MATERIALS AND METHODS

Plant material. The aerial parts of the plant were harvesteMaiter Ouedin the region oBou Saadasouth of
M'sila,located at a longitude of 4° 10’ Est and latitwde35°12’ North at an altitude of 905 meters abtwe level
of the sea.The plant was collected during flowestage in March 2015 and the biological tests werelucted one
month later. Their identification was carried oyt Br RAMDHANI Messaouaf laboratory of development of
natural biological resources (LVRBN) at the Univgref Setif. Voucher specimens were stored intteebarium of
departement of Biology of ENS Kouba Algiers,Algeria

Drugs and Chemicalsl,1-diphenyl-2-picryl-hydrazil (DPPHe), potassiumerricyanide (K3Fe3+(CN)6),
trichloroacetic acid (TCA), ferric chloride (FeCJ3-carotene, linoleic acid, Tween-40, Folin—Ciocakexeagent,
ammonia solution (NH3), sulfuric acid (H2S04).Hydric acid(HCI), picric acid, acetic anhydride,latoform,
Fehling’s solutions A and B, sodium carbonate, Ahum chloride (AICI3) and bovine blood.Ethanol, imatol,
acetone et hexane were obtained fiderck (Darmstadt, Germany Gallic acid, Quercetin, Tannic acid, Butylated
hydroxyanisole (BHA) and Butylated hydroxytoluer8H() are used as positive standards. Authentiasdsials
were purchased froBigma-Aldrich Fluka and MerckAll other chemicals used were of analytical grade

Extraction procedure. To obtain the aqueous extract of the plant, theabparts (leaves, flowers and stems) were
well cleaned and then were dried away from moisame sunlight for a month. Decoction was carrietlamegording

to the protocol described by [18] with some modifions. Briefly, the dried plants were sprayed gsangrinder,
then 50 g of the plant powder are added to 500freixtraction solvent (water). The mixture was hdate a hot
plate with continuous stirring at 30°-40°C for 2hates. Then, the water extract was filtered thfoWhatman No.

4 filter paper andcentrifuged at 3000 rpm for 15n.minally, the supernatant obtained is dehydratgdab
lyophylisator Christ Gamma 2-16 LSC pluantil a brown powder formed, which was kept atlegrees Celsius in
opaque bottles until used.

Extract yield percentage. The extraction yield is a measure of the solvemtficiency to extract specific
components from the original material and it wangel as the amount of extract recovered in masgpeped with
the initial amount of whole plant. It is presentegercentage(%) by the formula given by [¥9{%) = 100 Mext /
Msamp. Where in: Y is the% yield; Mext is the mass thxéract after evaporation of the solvent in mg ahe t
Msamp is dry mass of the organ sample in mg.

Phytochemical analysis.Phytochemical screening was performed to assessqtiaditative and quantitative
chemical composition of aqueous crude extradgéhista SaharddEG)using commonly employed precipitation
and coloration reactions to identify secondary inelites like phenolic compounds, flavonoids, allkdgo, tannins,
steroids, terpenoids, glycosides and saponins r¥dketo estimate the content of the major secgnuatabolites
like phenolic, flavonoids, tannins afdcarotene, spectrophotometric technics were used.

Qualitative analysis. The qualitative analysis were carried out usingnéddad procedures quoted by [20, 21].The
plant powder was taken in a test tube and distiatier was added to it such that plant powder sbaket and
shaken well. The solution then was filtered witle thelp of filter paper and was taken and used dothér
phytochemical qualitative analysis.

Screening for PhenolsTo 1 ml of the extract, 3 ml of distilled water lfoved by few drops of 10% aqueous Ferric
chloride solution was added. Formation of blue r@eg colour indicates the presence of phenols [22].
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Screening for flavonoids.For the confirmation of flavonoid in the selectddm, 0.5 g of AEG was added in a test
tube and 10 ml of distilled water, 5 ml of dilutmonia solution was added to a portion of the agsdiltrate of
the plant extract followed by addition of 1 ml centrated H2S04. Indication of yellow color shows giesence of
flavonoids[23].

Screening for alkaloids.For the purpose of phytochemical analysis of tHecsed plant, 0.2 g of the aqueous
extract sample was added in each test tube ando3 Ingixane was mixed in it, shaken well and filkeréhen, 5 ml
of 2% HCI was poured in a test tube having the ummétof plant extract and hexane. The test tubenigathe
mixturewas heated, then filtered and afew droppiafic acid in a mixture was added. Formation dfowe color
precipitate indicates the presence of alkaloid$.[23

Screening for tannins.1 ml of water extract was mixed with 10 ml of disti water and filtred.Ferric chloride
(FeClI3) reagent(3drops) was added to filtrate. éekdlack or green precipitate confirmed the presesfctannins
[24].

Screening for steroids1 ml of acetic anhydride was added twice to 0.5 gqueous extract with 2 ml H2S04. The
colour changed from violet to blue or green in stenipdicating the presence of steroids [25].

Screening for terpenoids (Salkowski test)5 ml of aqueous extract was mixed in 2 ml of chiorm, and
concentrated H2S04 (3 ml) was carefully added tanfa layer. A reddish brown coloration of the ifaee was
formed to show positive results for the presencegdfenoids [26].

Screening for glycosides (Fehling reactiony ml of the aqueous extract was placed in a tdst and a 5 ml
mixture of equal volumes of Fehling’s solutions AdaB was added and boiled in a water bath for 5utem It
resulted in brick- red cuprous oxide precipitata ttontains sugar[27].

Screening for saponins (Bubble test)5 mlof aqueous extract was shaken vigorously fomidutes. The
appearance of foam that persisted for at leastib¥anfirmed the presence of saponins [28].

Quantitative analysis

Total phenolics determination. Total phenolic content was estimated by the Foline@lteu method [29]. 200 pl
of different concentrations of sample were added tol of 1:10 diluted Folin—Ciocalteu reagent. Afteminutes,
800 pul of saturated sodium carbonate (75 g/l) wadded. After 2 hours of incubation at room tempeetihe
absorbance at 765 nm was measured. Gallic acidO(+#®y/l) was used for the standard calibration eufvhe
results were expressed as mg of Gallic acid eqeivdIGAE)/g of dry weight oGenista Saharaeand calculated as
mean value + SD (n = 3).

Flavonoid determination. Flavonoids content in the extract was estimaigdthe Aluminum chloride solution
(colorimetric assay) according to the methabsadibed by [30]. Briefly, 1 ml of the aqueousragt was added
to 1 ml of 2% AICI3 (in methanol). After 10 minutebe absorbance was determined at 430 nm. Qire(fet 20
mg/l) prepared in methanol was used as a stanBasllts were expressed as mg of Quercetin equivelrrE)/g
of dry weight ofGenista Sahargeand calculated as mean value = SD (n = 3).

Tannin determination. Tannins content was evaluated using the hemoglptenipitation assay as described by
[31]. An aliquot of 0.5 ml of the aqueoudrext was mixed with 0,5ml of hemolysis bavirblood to
reach a final concentration of 1g/l, there timixture was centrifuged at 480g for 20 rtésuand the
absorbance was measured at 578 nm . Tanmid@ei 600 mg/l) was used as a standard. Resalts expressed
as mg of Tannic acid equivalent (TAE)/g of dry waigf Genista Saharaeand calculated as mean value + SD (n =
3).

B carotene determination.The content off carotene was determined by the spectrophotommaigihod of [32].
Briefly, 100 mg of aqueous extract @Enista Saharagas vigorously agitated with 10 ml of acetone-hex&: 6)
for 1 min and then filtered through Whatman filiéo 4. The absorbance of the filtrate was measurdd3, 505,
645 and 663 nm .The contentftarotene was calculated according to the follovdggation :

B Carotene (mg/ g) = 0,216A663 - 1,22A645 - 0,3047%6+ 0,452A453.
(A663, A645, A505 and A453 are the absorbance &nB6 645nm, 505nm and 453nm, respectively).Thes test

were performed in triplicate ; the results were iti@an values + standard deviations, expressed iaffhigarotene
/ g of extract.
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Antioxidant activity

DPPH radical scavenging assayThe free radical scavenging activity of aqueousaettof Génista Saharae
(AEG) was measured by DPPHeusing the method of.B38ifly, 0.1 mmol/l solution of DPPH radical inhenol
was prepared and 2 ml of this solution was adde? na of water solution containing different contrations of
EAG and BHT. After 30 minutes absorbance was megsat 517 nm. Lower absorbance of the reactionumext
indicated higher free radical scavenging activithie scavenging of DPPH radical in percentage whsileaed by
the following equation:

Scavenging activity (%) = (1- A1/A0)100%.

Where A0 was the absorbance of the control reaetimhAl was the absorbance in the presence of EAMBAIT.
BHT was used as positive controls.The inhibitorgeantration of 50% of the activity of DPPHCE0) of EAG was
thereafter calculated from the equation that datemthe percentage inhibition versus concentraifdanhibitor. It
was expressed as g/ ml and compared with tHaHadT

Reducing power assayThe reducing power was determined by absorbancaureraent of the formation of the
Perl's Prussian Blue complex following the additiohexcess Fe3+, as described by [34]. Briefly, &b of
different concentrations of aqueous extract (0.5g¢/00was mixed with 2.5 ml of 200 mmol/l of sodiyshosphate
buffer (pH 6.6) and 2.5 ml of potassium ferricyanid 0 mg/ml), and the mixture was incubated at 8Ga€ 20
min. Then, 2.5 mitrichloroacetic acid(100 mgd/mkre added, the mixture was centrifuged2@0g for 10
minutes. The upper layer (5 ml) was mixed with Sfhtleionized water and 1ml of 1 mg/ml ferric clder. Then,
the absorbance was measured at 700 nm againshla Behigher absorbance indicates a higher redupmger.
IC50 value (mg extract/ml) is the effective concentmatat which the absorbance was 0.5 for reducingep@md
was obtained by interpolation from linear regressiaalysis. BHT was used for comparison[35].

p-carotene/linoleic acid bleaching assayThe ability of AEG to prevent the bleaching of Rratane was
determined as described by [36]. In brief, 0.5 mralotene in 1 ml chloroform was mixed with 25 fiillinoleic
acid and 200 pl of Tween-40. The chloroform waspevated under vacuum at 45 °C, then 100 ml didt¥Mater
was added and the resulting mixture was vigorosisiyed. The emulsion obtained was freshly prepaefdre each
experiment. An aliquot (2.5 ml) of tifecarotene- linoleic acid emulsion was transferetubes containing 0.5 ml
of the sample at different concentrations. The sulvere immediately placed in water bath and incbat 50°C
for 2 hours.Thereafter, the absorbance of the sampals measured at 470 nm. A control consisted ®fd. of
distilled water instead of the sample solution. B&id BHA were used as positive standards.

Statistical analysis.Results were expressed as the mean + standardidevi&tatistical differences were assessed
using one-way ANOVA to determine whether there warg significant (P < 0.05) differences betweenafeeous
extract of Génista Saharae and controls. Data sdsgcted to analysis using the Microsoft Excel2ahd Graph
pad prism 6.

RESULTS AND DISCUSSION

Extraction yield of plant material. Extraction yield (w/w) for agueousdecoctionof akparts ofGenista Saharae
was found to be in order of 10.33 % in term of dwgight.Successful determination of biologically ieet
compounds from plant material is largely dependamtthe type of solvent used in the extraction pdoce.
Generally, the choice of solvent is influenced blgatvis intended with the extract. Since the enddpcb will
contain traces of residual solvent, the solventukhte nontoxic and should not interfere with theassay[37].
Therefore, we have chosen water as solvent in cesept study.Water is universal solvent, used toaekplant
products by traditional healers. In addition, wasetuble phenolics have important significance asoaidant
compound[38].A previous work shows that the yiaddishe alcoholic extracts (MeOH) of different aénparts of
Genista Saharagere ranged from 10.93 to 18 %[15], which is mordess higher than that of agueous extraction
(10.33%). This result is expected because alcoblobrts are more capable of increasing the perrigabf cell
walls and facilitating the extraction of a greateimber of polar molecules of both medium and lovapty [39].
However, the aqueous extraction is carried outigi kemperature decoction for 20 min. In fact, [4@prted that
aqueous extraction efficiency increases with temupee. This is explained by the fact that the Higinperature
water causes disruption of cells which promote patien and solubilization of the solvent molecujé&]. Heat
may, however, lead to the degradation of heatdahiblecules [39]. This is why, the decoction wasied out for a
shorter time.
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Phytochemical analysis

Qualitative analysis.Qualitative phytochemical screening of aqueousagktfromGenista Saharaés summarized

in the table 1. The sample showed the enormous occurrence obgiginicals considered as active medecinal

chemical constituents [23].

Tablel. Qualitative analysis fromGenista Saharae (Fabaceae)

Chemical groups

Aqueous extract

Phenols

+

Flavonoids

+

Tannins

+

Alkaloids

+

Steroids

+/-

Terpenoids

Glycosides

+

Saponins

+/-

+ = indicates presence of chemical groups; = indicates traces of chemical groups.

Phenols, flavonoids, tannins, alkaloids, terpen@idd glycosides are strongly present in aqueoumatxiwhile
steroids andsaponins show traces.These bioactivpauents are naturally occurring in m@tnistaspecies and
known to possess interesting biological activi{i4®, 43].Several studies have shown that a didt incfruit and
vegetables has an important role in reducing thelémce of diseases. Some of these preventivenactiave been
related to the presence of bioactive substanceks ascpolyphenols[44, 45].Flavonoids are charaadriby a
common benzopyrene ring structure. The biologicakfions of flavonoids, apart from its antioxidgumbperties
include protection against allergies, inflammatifree radicals, platelet aggregation, microbesgmglichepatoxins,
viruses and tumors. Flavonoids reduced cancersitbyféring with the enzymes that produce estrodéj. [Also,
epidemiologic studies recommend that coronary hdiggase is opposed by dietary flavonoids[23].Tashiave
been traditionally used for protection of inflam&atfaces of the mouth and treatment of catarrh,ondmids and
diarrhea [47].1t hasalso been reported to possasavdiealing properties through anti-inflammatorgalgesic
[48]and antioxidantmodalities [49].Plants havingadbids are used in medicines for reducing headacitefever.
These are attributed with antibacterial and anagesoperties [44]. Terpenoids are reported to hawni-
inflammatory, anti-viral,anti-malarial, inhibitionof cholesterol synthesis and anti-bacterial proeert
[50].Glycosides are nonvolatile and lack fragraacel serve as defense mechanisms against predatioraiy
microorganisms, insects and herbivores [51].Steeoie known to be important for their cardiotonitivéties ; they
possess insecticidal and anti-microbial properfid®y are routinely used in medicine because df fh@found
biological activities [47].Saponins help humandight fungal infections, combat microbes and visjseoost the
effectiveness of certain vaccines and knock outes&imds of tumor cells, particularly lung and blocahcers. It
served as natural antibiotics, which help the baalyfight infections and microbial invasion [52].Afirevious
phytochemical investigations dpenistapecies has reaveled the presence of phenolidavasbids, isoflavonoids
and alkaloids[53, 54, 55, 56, 57].0ther studiesnoethanolic, ethyl-acetate and ethanolic extractsehista
saharaeshow the presence of flavonoids [15,11], alkalcédsl isoflavones[58,16].According to these authors,
G.saharage like the other species of Fabaceae family, castaigh levels of isoflavones, notably C-glycosstht
isoflavones. This compound (C-glycosylated isoflae®) qualified a new identifiable isoflavone [59ther reports
also indicated thatGenista species contain a variety of secondary metabolitessarious types, especially
isoflavonoids, which have beenshown to be bioldbjicective [60, 61].Our present study confirms poas studies
on the presence of flavonoids and alkaloids. Asofbier primary metabolites (glycosides) and secontannins,
steroids, terpenoids and saponins), no studies &ddressed their presence or in the aqueous fnastion another
fraction. In our recent research studies, tanrghg;osides and terpenoidss were strongly preseE@, while
steroids and saponins were present in traces. Tésemce of glycosides is justified because the¢ fosmed
assimilate in the plant will be the simple sugalsch will be used for the plant metabolic activgtidhe excesswill
be stored in their reserve organs[62]. Increas¢al sugars in tubers may be attributed to the lggttitioning
efficiency and increased efficiency of the sinlat@umulate assimilates in the tubers [47].

Quantitative analysis

Total phenolics, flavonoid, tannin andp carotenedetermination.Recently, there has been increasing interest in
discovering natural antioxidants, especially thoéglant origin. Natural antioxidants derived frgatants, chiefly
phenolics, are of considerable interest as dietapplements or food preservatives[5].Hence, amgttevas made

to quantify some secondary metabilites of aqueatra& of Genista sahara@he total phenolic, flavonoid, tannin
andp carotene contents were analyzed and presentadlal
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Table 2. Total phenolic, tannin flavonoid andp carotene contents ofSenista Saharae

Total phenolic Flavonoid Tannin B carotene

mg GAE mg QUE / g of dry extrac mg TAE mg/ g of dry extract
/ g of dry extract / g of dry extract
130,44 +15,43 3,60+0,72 12,76 + 2,07 0,0263638.0

Values are mean of triplicate determination (n =t3tandard deviation. GAE — Gallic acid equivaléptE — Quercetin equivalent. TAE —
Tannic acid equivalent.

In the present study, the total phenolic and flamidrcontents were found to be 130,44 mg GAE and &6 QuE
per g of dry extract, respectively, which were lowan ethyl acetate fraction (EAF) Gfenista sahara€425,28
mg GAE and 242 mg QUE per g of dry weight, respebt) from Ghardaya-Algeria-[11]. The differencedantent
in favor of organicextract (ester of ethanol andti@cacid) is logical, because the water is nobadgsolvent for the
phenolic compounds contrary to alchoholic solvelmgeed, the aqueous extraction, decoction (boi2@minutes)
corresponds to the traditional use of the plantweleer, water is not the ideal solvent for a numisiebioactive

components in plants. It allows to preferentialigract polar compounds, but at elevated temperatuan also
extract some amphiphilic compounds [63]. Moreoweaiter is a better medium for the occurrence ofrttiero-

organisms as compared to ethanol [64].Whereasplatths more efficient in cell walls and seeds @elgtion

which have unpolar character and cause polyphé¢odis released from cells [65]. Additionally, etbhwas found
easier to penetrate the cellular membrane to dxthae intracellular ingredients from the plant nnite
[66].Moreover, the course of this extraction byhaloolic solvent at room temperature as well asettfeustion of
the solvent at reduced pressure provides the mamimiicompounds and prevents their denaturationiketyl

modification due to the high temperatures usedhieroextraction methods.

On the other hand, acccording to previous studigsnote that the percentage of flavonoids compéoetbtal
polyphenols are not consistent with our presertystiffectively, according to [11], in the ethyledate fraction, the
flavonoids represents a rate of 53% compared 8 pdtenols (245 to 459,28 mg, respectively). Oudgtshows a
very small percentage of flavonoids compared taltgihenols which is around 3% (3,61 to 130 mg,
respectively).This large difference suggests that decoction(aqueous extract) contains less fladsn@nother
study on methanol extract confirms this differerités that of [15]. This study shows a rate of fiaoids equal to
28% compared to total phenols (2,61% to 9,33%,e@spely). It was reported that the higher concaiins of
more bioactive flavonoid compounds were detectat eihanol 70% due to its higher polarity than peitganol.
By adding water to the pure ethanol up to 30% fappring ethanol 70% the polarity of solvent wasréased
[67].As to other compounds such as tannins faedrotene, no studies have scrutinized their quaintithe plant.
Our new study shows a significant content of tas@ind Beta carotene (12,76 mg TAE per g and 0,G2pang of
dry weight, respectively).

On balance,Genista Saharaecontains very active phenolic compounds such asirig, beta carotene andin
particular flavonoids and isoflavones [16], notal@yglycosylated isoflavones [59].These compoundschwlis
accounted for its free radical as well as antioxidzctivity [68]. It was also reported that the @ilGenista Saharae
very rich in fatty acids [17].

Antioxidant activity

Most plant-derived polyphenols exhibit strong axitiant potentials. The antioxidant activities oé¢ke compounds
have been attributed to various mechanisms whichstablished by various assay procedures [69]h s

prevention of chain initiation, binding with tratish metal ion catalysts, decomposition of perogjgeevention of

continued hydrogen abstraction, reducing capacity mdical scavenging ability [70]. Our presentdsttests the

antioxidant activity by three methods ; DPPH rallismavenging assay, reducing power assay fnd
carotene/linoleic acid bleaching assay.

DPPH radical scavenging assayThe free radical scavenging activity was measuredising DPPH assay. The
model of scavenging DPPH radical has been widegd usr estimating the free radical-scavenging #@t of
plant extracts/antioxidants [1]. DPPHe radical istable free radical, so the antioxidants are ableduce DPPHe
radical (purple) to the non-radical form DPPH-H I(g®). The DPPH scavenging activities of antioxitamare
attributed to their hydrogen donating abilities.T#le results were expressed in percentage of tigribdof DPPHe.
BHT was used as reference compourigure (3a) shows the free radical scavenging abilityGxnista Saharae
The results of the present investigation reavelsdlqueous extract has a weak hydrogen donatifityabs shown,
the scavenging activities on DPPHe of AEG and BHi€réased with the increase of concentrations irose d
dependent manner. At the concentration of 0.2 mgtha DPPH scavenging activity for AEG and BHT wi&s%
and 94 %, respectively. Furthermore, the IC50 vali@queous extract and BHT were found to be 26%26
8,43*** (p < 0.05) and 44,35 £3,1Qg/ml, respectivellig.(3b). We notea clear correlation between recorded
antioxidant activity and total phenolic compounds dlavonoid contents (3% of total phénolics).Oae tther hand,
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antioxidant assessment results of our study regidte lower anti-radical property for aqueous etr@ompared to
previeous studies. Effectively, a combination @RPH scavenging assay with HPTLC-MS on methanoficaet,
shows a high scavenging activity with IC50 caloethias 8.27ug/ml [15]. Furthermore, another evaluation of
antioxidant capacity of Ethyl acetate fraction(EARas also provided interesting results. The DP&4t tevealed
that the EAF ofG. saharaepossessed a good antioxidant capacity of 26.52/@B/g plant extract [11]. This
suggests that previous extracts contain secondatgtmlites with strong antioxidant activity[1].hauld be noted
that two previous studies have shown a high comEfiivonoids contrary to ours (28%, 57% and 3%abfonoids
to total phenolics, respectively). The key rolgpb&nolic compounds as scavengers of free radg@&sphasized in
several reports [71, 72]. Specially, flavonoids atéve in the process of scavenging of free rds|i¢d]. According
to [15], in Génista Saharaéoth polar and apolar isoflavones were found téhieemain contributors to antioxidant
activity. Whereas, other phenolics did not reacthwdbPPH. Thus, our present study was in accordavite
previous reports. However the weakness of our eixisadue either to the poverty of our aqueousaextin term of
flavonoids, either to the presence of other mokeswlhich affect the ability of scavenging in terafshydrogen
donating ability .
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Figure 1. DPPH radical scavenging activity (a) anddPPH IC50 values (b) ofGenista Saharae and standard
Each value represents a mean £ SD (n=3), highlyiicant ***(P <0.05)

Reducing power assayThe antioxidant activities of natural componentsyrhave a reciprocal correlation with
their reducing capacity [74, 75].Thus the reduaiagacity of these compounds may serve as a signifiadicator
of its potential antioxidant activity [5]. High rading power of flavonoids suggested their remankaimtency to
donate electrons to reactive free radicals, thus/@ding them into morestable non-reactive speaigs finally
terminate the free radical chain reaction [76].0ur present study, the transformation of Fe3+ t@+was
determined as reducing capacity. As showRim (2 a) the reducing power of aqueous extract and BHTesamed
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with the increase of concentrations in a dose ddgenmanner. However, the reducing power of ouragktwas
significantly lower than that of BHT (p < 0.05). &te concentration of 50 pg/ml, the reducing poefeAEG and
BHT were 0.03 and 1.8, respectively. Accordinglye tiIC50 values were 578** and 15 pg/ml, respedyive
(Fig.2b). Considering the poverty of aqueous extract inmteof compounds responsibles for reducing
power(flavonoids), the results obtained were jiedif Adding to that statement, interferences dueotioer
compounds present in the extract for reducing poassay which is often a limiting factor. These hsswere
consistent with previous tests concerning flavoraitbuntand radical scavenging activity.
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Figure 2. Reducing power (a) and IC50 values (bf &enista Saharae and standard
Each value represents a mean £ SD (n=3), highlyiicant ***(P <0.05)

p-carotenel/linoleic acid bleaching assay-carotene bleaching test is based on inhibitiofipad peroxidation by
donating a hydrogen atom. The oxidation of linola@d produces hydroperoxides derived free radiedlch
attack the chromophore di-carotene resulting in bleaching of the reactionulsion [77].The presence of
antioxidant compounds in extract can hinder themxbf f-carotene bleaching by neutralizing the linoleatee f
radicals and other free radicals formed in theesysf78]Fig. (3a) showed that there was a decrease in absorbance
value due to the oxidation @fcarotene of all samples. At 2 mg/ml aqueous ektabibited a high antioxidant
activity estimated at 77 % as compared to standarbdstances BHA and BHT which were found to be &0fh 84
%, respectively, by protectirycarotene from auto-oxidation, due to free raditedin generation from linoleic acid
peroxidation [43].The difference of inhibition beten AEG and both of standards was statistically significant
(ns ; p>0,05). Indeed, The abilities both extrawd atandard to retard the lipid peroxidation wer@ider of BHT
(84 %) > BHA (80 %)> EAG (77 % Jg. 3b). The results suggest that compounds and theixrptbperties may
be responsible for the antioxidant activity of EAGhis activity is due to a strong occurrence of ralie
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compounds such aB caroténe, saponins, terpenoids, phenols and t68nin fact, tannins may work as
antioxidants to stop such damaging reactions[79pires are considered superior antioxidants as tnentual
oxidation may lead to oligomerization via phendlimupling and enlargement of the number of reactives, a
reaction which has never been observed with theoflaids themselves [69]. The obtained results ware
accordance with our phytochemical screening.

(a)
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Figure 3. Effect of Genista Saharae and standards on oxidation of-carotene/linoleic acid (a) and inhibition pourcenage-carotene
bleaching (b)
Each value represents a mean +SD (n=3), non sicanit (P>0.05).

CONCLUSION

The aim of our present study is to scrutinize thalitgative and quantitative constitution and antiaxt proprieties
of endemic sahrarGenista SaharaePrelimenary screening phytochemical reveals thesgnce of various
compounds such as flavonoids, tannins, terpenai#tajoids, steriods, saponins and glycosides. Eurbre, the
guantitative analysis show a considerable totalnphés and tannins contents. On the other handalagarts
possesses a high antioxidant capacity by protediirgarotene from auto-oxidation which sustains ite by
traditional healers.Inhibition pourcentages of AEBHA and BHT were found to be 77%, 80%and 84%,
respectively, which means a statistically non sgaift difference (P >0.05). The presence of tanpiasiculary,
and other bioactive components as terpendidsarotene and saponins, may reflects the antiotsdaroperties.
This work is the first report which correlates {h@sence of tannins with the high antioxidant aistiin term of
inhibition of peroxidation of lipids. Further stwdi should be carried out to isolate and identitfvaccompounds
and to understand the mechanism of action agdiastliserved antioxidant system.

58
Scholar Research Library



Sofiane Guettafet al Der Pharmacia Lettre, 2016, 8 (1):50-60

Acknowledgment
The authors would like to thank Mlessaoud Ramdhanf Sétif University, for identification of plant.

REFERENCES

[1] R Murugan ; T Parimelazhagaiournal of King Saud University-Scien@914 26(4), 267-275.

[2] GR Battu ; SR Ethadi; GV Priya ; KS Priya ; kh&hdrika ; AV Rao ; SO Reddysian Pacific Journal of
Tropical Biomedicing2011, 1(2), S191-S194.

[3] DO Kim;OKChun;YJ Kim;HY Moon;CY Leel.Agric. Food Chen003 51,6509-6515.

[4] HC Grice.Food Chem. Toxicpll988,26, 717-723.

[5]J Liu ; L Jia ; J Kan ; CH Jikood and Chemical Toxicolog2013 51, 310-316.

[6] JY Lee ; WI Hwang ; ST LimJournal of Ethnopharmacolog2004 93(2-3):409-415.

[7]M Bouaziz ; A Dhouib ;S Loukil ;M Boukhris ;S $adi. Afric. J. Biotechn2009 8 (24),7017-7027.

[8] Quezel P ; Santa $louvelle flore de I'Algérie et des régions désentisy méridionalesEditions du C.N.R.S,
Paris.1962 Tome I. p.470-47

[9] | Giachi ;A Manunta ;I Morelli ;L PistelliBiochemical Systematics and Ecolpg§0230(8),801-803.

[10] N Erdemoglu, S Ozkan, A Dura ;F Tosttharmaceutical Biology2009 47(1): 81-85.

[11]EL Bouchouka;A Dijilani;A Bekkouchéicta Sci. Pol, Technol.Alimef0121(11),61-65.

[12] A Cuenod.Flore Analytique et Synoptique de la Tunisie: Gyspaomes et Monocotyle’dones.E.F.A.N.,
Tunis, 1954

[13] E Le Floc’h.Contribution a une Etude Ethnobotanique de la Fldmmisienne Programme Flore et Végétation
TunisienneMinistére de 'lE SR S, Tuni$983

[14] HN Le Houéroud. Arid Environ 1984 7, 213-247.

[15] D Meriane ;G Genta-Jouve ;M Kaabeche ;S Migt&BoutefnoucheMolecules2014 19(4),4369-4379.
[16] R Mekiou ;H Touahr ;MG Dijoux-Franca ;AM Matie ;S Benayache ;F Benayaddiechem. Syst. Ecd2005,
33,635-638.

[17] T Lograda ;AN Chaker ;P Charlard ;M Ramda@ Qhalchat H Silini ;G Figueredéssian J. Plant ScP009
8 (7), 495-499.

[18] LE Ferreira ;PM Castro ;AC Chagas ;SC Fraffa ;Beleboni) Experimental parasitology2013 134(3), 327.
[19] H Falleh ;R Ksouri ;K Chaieb ;N Karray-BourdagN Trabelsi ;M Boulaaba ; C AbdellZompt. Rend. Biol
2008 Vol. 331. pp. 372-379.

[20] LA Sofowora.Medicinal plants and traditional medicine in Afric&pectrum Books Ltd, Ibabat993 55-71.
[21] GE Trease;WC EvanBharmacognosy 3th edn. Bailliere Tindal,Londot989 176-180.

[22] CP Malick ;MB Singh.Plant Enzymology and Histo Enzymologgfalyani Publishers, New Delhi,98Q pp:
286.

[23] A Wadood;M Ghufran;SB Jamal;M Naeem;A Kh&mwochem Anal Biocher2013 2: 144.

[24] Y Karumi ;PA Onyeyili ;VO Ogugb uaja. Med Scien2004, 4 : 179 — 182.

[25] H Edeoga ;DE Okwu ;BO Mbaebiafric J Biotech2005, 4 : 685 — 688.

[26] A Khan ;RA Qureshi ;F Ullah ;SA Gilani ;A Noshn ;S Sahreed. Med Plants Re2011, 5 (25) : 6017 —
6023.

[27] LY Cai ;FX Shi ;X GaoJ Med Plants Re2011,5 (17) : 4059 — 4064.

[28] K N'Guessan ;B Kadja ;G Zirihi ;D Traoré ;L AkAssi.Sci Naf2009,6 (1) : 1 — 15.

[29] HB Li;KW Cheng;CC Wong;KW Fan ;F Chen ; Y Jafrood Chem2007, 102, 771-776.

[30] T Bahorun ;B Gressier ;F Trotin ;C BruneteDine ;J Vasseur ;JC Gazin ;M Pinkas ;M Luycky ; Mz@.
Arzne forsch1996 46, 1086-1089.

[31] AE Hagerman ; LG Butletl Chem Ecql1989 15, 1795-1810.

[32] M Nagata ; | Yamashitd.Japan.Soc.Food Sci. Tchnd99239(10), 925-928.

[33] F Que ;LC Mao ; CG Zhl.WT-Food Science and Technolpg906 39, 111-117.

[34] M Oyaizu.Japanese J Nutd986307-315.

[35] SJ Huang ;JLMawSwiss Society of Food Science and Techno@@@g 39:707-716.

[36] Il Koleva ;TA van Beek ;JPH Linssen ;A De Gtqd.N EvstatievaPhytochemical Analysi2002 13, 8-17.
[37] NS Ncube;AJ Afolayan;Al OkoR’frican Journal of Biotechnolog30087(12)1797-1806.

[38] K Das, RKS Tiwari, DK ShrivastavaJournal of Medicinal Plants Researcl201Q 4(2): 1044111.
[39] V Seidel ;S D Sarker ;Z Latif ;A | Grajatural products isolationEds, Humana Press (Totov2)05pp:27-
37.

[40] X Su ;J Duan ;Y Jian ;J Shi ; Y KakudbFood Compost Ang200§ 19, 348-353.

[41]SM Albano ; MG Miguellnd Crops Pro¢2010,33, 338-343.

[42]N Kugiikboyacp, S Ozkan, F TosuRec. Nat. Propg2012 6:61-64.

[43]C Kaoutar; M Eric; M Ahmed; M Ratiba; S Djel; A Souad; B Fadilalnternational Journal of
Phytomedicing2014 6(3), 360-368.

59
Scholar Research Library



Sofiane Guettafet al Der Pharmacia Lettre, 2016, 8 (1):50-60

[44] PG PiettaJ Nat Prod 200Q 63: 1035-1042.

[45] Rice-EvansCurr. Med. Chem2001; 8: 797-807.

[46] DS Ogunleye ;SFlbitoyeTrop. J. Pharm. Re2003 2:2, 239-241.

[47]. M Senthilkumarlnternational Journal of Scientific and Researctbkeations 2013p14.

[48]BA Ayinde, EK Omogbai, FC AmaechinActa Pol Pharn2007,64: 543-546.

[49] DE Okwu, Okwu ME 2004 Chemical composition of SpondiasmombinLinn. Pdaparts. J Sust Agric
Environ 6: 140-147.

[50] SB Mahato ; S Sefhytochemistry199744: 1185-1236.

[51]M De ;A Krishina De ;AB Banerje@?hytother Re4999 13: 616-618.

[52] OASodipo ;JaAkiniyi ; JV OgunbanosBlobal J. Pure Appl. S@00Q6: 83-87.

[53] A Martins ;MWink ;A Tei ;M Brum-Bousquet ;F Teéquin ; AP RauterPhytochem. Anak005 16: 264266.
[54]IW SouthonPhytochemical Dictionary of the Leguminosae, Plamd their constituent€Chapman and Hall,
London,1994 pp: 402-665.

[55]L Pistelli ; A. Bertoli ;I. Giachi ;A Manunta,l. Nat. Prod, 1998 61: 1404-1406.

[56]L Pistelli ; | Giachi ;D Potenza ;I Morelll. Nat. Prod200Q 63: 504-506.

[57] AP Rauter;A Martins ;C Borges ;J Ferreira;dtiho.J. Chromatogr.A20051089: 59-64.

[58] O.B Abdel-Halim,., H.A Abdel-Fattah,., F.T Haleish,., A.F Halim,.200Q Nat. Prod. Sci.6,189.

[59] Z Jamila ;G Arbi ; N Mohamed. African JourradlEcology, 2010, 48(1), 37-44.

[60] KW Dixon ;S Roche ; J.S Qecologia 1995101, 185-192.

[61] O Boumaza, ;R Mekkiou ;R Seghiri ;D Sarri ;8riayache,., V.P Garcia,., J Bermejo ;F Benayachem. Nat.
Compd 2006 42, 730-731.

[62]S.C. DattaPlant PhysiologyWiley Eastern Ltd., New Delhi, IndiE994

[63] WP Jones ;AD KinghorrHdumana Press (Totowa2005 323-411.

[64] B Lapornik ;M Prosek ;AG Wondrdournal of Food Engineerin@005 71: 214-222.

[65] P Tiwari ;B Kumar ;M Kaur ;G Kaur ; H Kaumternationale Pharmaceutica Scienc011, 1: 98-106.
[66]GX Wang.Veterinary Parasitology201Q 171: 305-313.

[67]M Bimakr. Food Bioprod Proces201Q 1-6.

[68]B Kar ;RS Kumar ;| Karmakar ;N Dola ;A Bala ;UKazumder ;PK Hadarsian Pacific Journal of Tropical
Biomedicine2012(2), S976-S980.

[69]W Bors ; C MichelFree Radical Biology and Medicin®999 27(11), 1413-1426.

[70]C Liu ;C Wang ;Z Xu ;Y WangProcess Biochen2007,42, 961-970.

[71]G Cetkovic, J Canadanovic-Brunet, S Dijilas, &/&ovic, AMandi, V.TumbasFoodChemistry2008 109,
340-347.

[72] | Hernandez ;L Alegre ;F Van Breusegem ;S kgxBoschlrends in Plant Scienge200914,125432.
[73] RJ Nijveldt ;E van Nood ;DN van Hoorn ; PG d&ens ;K van Norren ;PAM van Leeuwen; J Aiin. Nutr,
2001. 74,418.

[74] PD Duh ;GC Yer-ood Chemistryl1997, 60, 639—645.

[75] GC Yen ;PD DuhJournal of Agriculture and Food Chemistty095 42, 629-632.

[76] XQ Zha ;JH Wang ;XF Yang ;H Liang ;LL ZhaoHSBao ;JP Luo ;YY Xu; BB ZhouCarbohyd. Polym
2009 78, 570-575.

[77] N Aziman ;N Abdullah ;Mz Noor ;KS Zulkifli ;WSW kamarudinSains Malaysiana2012 41(11) 1437-444.
[78] YS Queiroz ;EY Ishimoto ;DHM Bastos ;GR Santp&EAFS TorresFood Chemistry2009 115(1): 371-374
[79] KT Chung ;Cl Wei ;MG Johnsoiirends in Food Science & Technolo4998 9(4), 168-175.

60
Scholar Research Library



