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ABSTRACT

Zygophyllum cornutum Coss. is an endemic planwigrg in the northern Sahara of Algeria. It is used
traditional medicine against diabetes, hypertensiom dermatitis. The antioxidant activities of reide hydro-
alcoholic extract and the organic fractions of Brcutum were investigated by DPPH test, ferric r@idg activity
and phosphomolybdenum assay. Also the content ehopd) flavonoids and tannins was estimated by
spectrophotometric methods. The best DPPH scavgngutivity was found in water fraction followed by
chloroform fraction (IG= 25 and 38.5 pg/ml, respectively), more effectiven BHT. For the ferric reducing
activity and phosphomolybdenum assay, the bestityctvas found in water and butanol fractions, teeults were
better than BHA and BHT. The content in phenolitss;onoids and tannins may be responsible for tbedg
activities of the plant Z. cornutum.

Keywords: Zygophyllum cornutum CossPhenol, Flavonoid, Tannin, DPPH, Ferric reduceugivity, Total
antioxidant activity.

INTRODUCTION

The importance of medicinal plants has increasedntty with the aim to find drugs against diabetegertension
and cancer as well as finding new molecules thas@ss antioxidant activities for using them in 4goid sector,
pharmaceutics and cosmetic industries. The syutlattioxidants have shown toxic effects on hedibn, that
reason many studies have occurred to find new alaantioxidants as an alternative [1].

Zygophyllumare shrubby plants with leaves in two leafletobgb to the family Zygophyllaceae [2]. The plants o
this genus have been the object of several studiese they could confirm their biological activiigs].

Zygophyllum cornutunis an endemic xerophyte plant characterized byliigged fruits on top in a free portion of
carpels recurved into hooks as long as the weldetiop [2]. In Algeria,Z. cornutumis used for the treatment of
dermatitis, diabetes, hypertension, rheumatismt god asthma as otheygophyllunspecieg4, 5].

Many studies were confirmed the antidiabetic, agédrcholestolemic, anti-inflammatory and antidiaehl
activities ofZ. albumandZ. gaetuluni6-12]. While only hypoglycemic activity of. cornutumwas confirmed in a
preliminary investigation [13, 14].

The aim of our study was to evaluate the antioXigleaperties of the crude extract of cornutumand its factions
and also to determine their content of phenoliaydhoid and tannin compounds. Which, to the besbuwf
knowledge, have not yet been reported.
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MATERIALS AND METHODS

2. 1. Chemicals and reagents

All solvents were analytic grade purity purchasednt Biochem. sodium carbonate, Folin-Ciocalteu esag
aluminum chloride, phosphate buffer, potassiumidganide, trichloroacetic acid (TCA), ferric chide, 1,1-
diphenyl-2-picrylhydrazyl (DPPH), ammonium molybeatgallic acid, quercetin, catechin, ascorbidaBHA and
BHT were obtained from Sigma-Aldrich and Biochem.

2. 2. Plant material

The aerial parts of. cornutumwere collected in the month of April 2013 from Biak southeast of Algeria
(northern Sahara). The identification was done o basis of Quezel and Santa [2] by Doctor Halisicéd
researcher in Touggourt’s Scientific and TechniResearch Centre for Arid Areas.

2. 3. Preparation of the extract

The plant was air-dried in shadow. Defatted aguatsof Z. cornutum 100 g)were macerated at room temperature
with EtOH-H,O (70:30, v/v) for 24 h, two times. After filtratip the filtrate was evaporated till dryness, recede
with distilled water and partitioned successiveting chloroform, ethyl acetate and n-butanol. Tkteaets, also the
remaining water fraction, were concentrated undduced pressure to calculate the yield and thelisssived with
minimum of ethanol or water and kept at 4@e have obtained: crude extract (CE), chloroforaction (CF),
ethyl acetate fraction (EF), butanol fraction (BiRd water fraction (WF).

2. 4. Total phenolic content TPC

The total phenolic content in the crude extract #mal fractions ofZ. cornutumwas estimated by using Folin-
Ciocalteu reagent [15].Briefly; 0.1 ml of the extravas mixed with 0.5 ml of a (10%) Folin-Ciocalteeagent
After 5 min, 2.0 ml of (20%) sodium carbonate wadeled, the mixture was shaken and reacted foriB@tmoom
temperature in the dark. The absorbance was mehati/&0 nm and the results were expressed as g aad
equivalent per gram of plant dry weight (mg GAE/qg).

2. 5. Total flavonoid content TFC

The total flavonoid content in the crude extraad #me fractions o¥Z. cornutumwas estimated by using aluminum
chloride colorimetric method [16]. Briefly, 0.5 mf 2% AICl; ethanol solution was added to 0.5 ml of extraéteA
30 min incubation at room temperature, the absaavas measured at 430 nm and the results weressqut as
mg quercetin equivalent per gram of plant dry we{ghg QE/Q).

2. 6. Total tannin content TTC

The total tannin content in the crude extract dmdftactions oZ. cornutumwas estimated by colorimetric method
[17]. 3 ml of 4% ethanol vanillin solution and 1n8l of concentrated hydrochloric acid were added®.tb ml of
extract. The mixture was allowed to stand for 18,rand the absorbance was measured at 500 nmeStiésrwere
expressed as mg catechin equivalent per gram of gist weight (mg CE/qg).

2. 7. Determination of ferric reducing power

Reducing power of the different extracts ofcdrnutumwas determined by the method of Oyaizu [18]. Défe
concentrations of the extract (1 ml) were mixechvt5 ml phosphate buffer solution (pH 6.6) andralotassium
ferricyanide (1%). The resulting solutions wereulbated at 50°C for 20 minutes. After incubatiorg thaction
mixture mixed with 2.5 ml of 10% TCA and centrifuhat 3000 rpm for 10 minutes. 2.5 ml of the suptmiawas
taken and 2.5 ml distilled water and 0.5 ml ofifeohloride (0.1%) were added to it. The absorbamas measured
at 700 nm, using ascorbic acid as a positive cranml the results were expressed as mM equivakatrbic acid.

2. 8. Determination of antiradical activity

The free radical scavenging activity 8f cornutumwas measured by using DPPH assay [19]. 1 ml ofetil plant
extract was added to 1 ml of a 0.250 mmol/l DPPiHaeol solution. The solutions were placed in thekdait room
temperature for 30 min. The absorbance of the tiagusolution was then read at 517 nm and ascabid was
used as a positive control. Inhibition of DPPH catliwas calculated as follows:

DPPH scavenging effect (%) = §#1/Ag] x100

Where A and A are the absorbance at 30 min of the control amddimple, respectively.
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2. 9. Determination of total antioxidant activity

The total antioxidant activity of the different eatts of Z.cornutumwas determined by the phosphomolybdenum
assay [20Q] Different concentrations of the extract (0.1 ml)revenixed with 1 ml reagent solution (0.6 M sulfuric
acid, 28 mM sodium phosphate, and 4 mM ammoniunybazte). The resulting solutions were incubatea in
water bath at 95°C for 90 min. The mixture was eftool at room temperature, the absorbance ofilvure was
measured at 695 nm, using ascorbic acid as a \ositintrol, and the results were expressed as mvagnt
ascorbic acid.

Statistical analysis
All tests were taken in triplicate. The results &vexpressed as means + SD. Curve was drawn by $ditrexcel
2010. 1Gy was calculatefrom linear regression.

RESULTS AND DISCUSSION

3. 1. Extraction yield, total phenolic, flavonoid ad tannin contents

The extraction yield for the crude hydro-alcohadixtract ofZ. cornutumwas 28.089 %. For the fractions, the
highest yield was in WF (18.242 %) followed by BEA76 %). In the other hand, the lowest yield dfaotion was

in EF (0.221 %) (Table 1).

TPC ofZ. cornutumextracts, expressed as gallic acid equivalengpen dry weight (mg GAE/g DW), ranged from
0.133+0.003 to 3.755+0.050 mg GAE/g DW (Table The highest content was found in CE and WF, theskiw
content was registered in CF. TPC of the crudeaekwfZ. cornutumand its fractions were in the following order:
CF<EF <BF <WF < CE.

TFC of the crude extract and the fractionsZofcornutum expressed as quercetin equivalent per gram dighive
(ug QE/g DW), was between 18.473+0.602 and 132650848 ug QE/g DW. The highest amounts of flavdsoi
were present in the CE and WF, while the lowesewecorded in the CF. TFC increased in the follgnonder: CF

< EF < BF < WF < CE. The amount of phenol and flznid present in the crude extract was very low when
comparing with other studies [21, 22]

TTC in the fractions and the crude extracZotornutum expressed as catechin equivalent per gram dryhiv§itg
CE/g DW), varied between 3.737+0.248 and 143.35@6&2 CE pg/g DW. The highest content was found En C
and WF, while the lowest was found in EF and CFe Vhlues of tannin content in the crude extract loager
compared with Borago officinalis L. [21].

Table 1 Extraction yield, total phenolic, flavonoidand tannin contents

Yield TPC TFC TTC
% mg GAE/g DW ug QE/g DW ug CE/g DW
Crude extract 28.089 3.755 + 0.050 1320.500 + 54.848 143.350.262
Chloroform fraction 0.229 0.133 £ 0.003 18.473 £ 0.602 10.925 + 1.085
Ethyl acetate fraction | 0.221 0.166 +0.011 50.657 + 0.203 3.737 £0.248
Butanol fraction 4,776 0.820 + 0.005 306.881 + 0.462 20.161 + 25.397
Water fraction 18.242 2.184 + 0.067 543.859 + 8.590 142.605 +QB.5

We have remarked that phenolic and flavonoid cdateme bigger in the polar fraction (water and bata
fractions), that may indicate that these polyphetwhpounds are more hydroxylated and/or glycosydatée
content of phenolic or flavonoid compounds in fraiws was affected by their solubility in solventedsfor
extraction. Polar fractions had more polyphenonthon-polar fractions, similar results was fouydkthedheret
al [23].

Seven known saponins were isolated from the metltagxtract of the whole plant dygophyllum cornuturCoss
[24],p-sitosterol, isorhamnetin-3-rutinoside [25] and dagonoid [26].

When comparing this results with thosezbfalbum[27], we found that crude extract also the butearad water
fractions ofZ. albumcontain more TPC than the same fraction& o€ornutum Whereas, chloroform and ethyl
acetate fractions &. cornutumare richer than those @f album

The amount of flavonoids found in crude extract bathnol fraction oZ. cornutumare less than those #f album
while the other fractions of. cornutumare richer than the same fractionsZofilbum The amount of tannins found
in Z. cornutumwas a little lower thad. album[27], but generally the results are similar.
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3. 2. Antioxidant activities

The antiradical activity othe crude extract and fractions &f cornutumwas measured by the DPPH assay. The
method is based on the reduction of the stablecab@®PPH with a violet color to non-radical DPPHwith a
yellow color. The disappearance of the violet caian be monitored spectrophotometrically at 517 FFign1 shows
the percentage of scavenging DPPH in crude exarattractions oZ. cornutumThe values of Igyvaried between
24.955+1.983 and 67.059+4.727 pg/ml (Table 2). bést activity was found in the WF with ans§@alue of
24.935+1.983 pg/ml followed by CF with ansi®@alue of 38.478+2.085 pg/ml. All fractions had betictivity than
crude extract. All extracts showed a good anti@dictivity and better than BHT (62.652+3.016 pg/ml
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Fig 1 Free radical scavenging activity of chlorofam (CF), ethyl acetate (EF),
butanol (BF), water (WF), crude (CE) extracts ofZ. cornutum

The ability of the different extracts @& cornutumto reduce the ferricyanide complex (Fe3+) to thedus form
(Fe2+) was recorded by measuring the formationeof$°Prussian blue at 700 nm.

Fig 2 shows the reducing power activities of cred&ract and fractions &. cornutumexpressed as absorbance in
terms of the inverse of dilution factor. Ferric wethg activity of the different extracts @t cornutumranged from
3.827 £ 0.131 to 15.461 £ 0.282 mM. WF had the bedticing activity with a value of 15.461 + 0.28Mnthe
lowest reducing activity was recorded in CF and (BP64 + 0.071 and 3.827 % 0.131 mM, respectivehj).
fractions are better than crude extract. All exsahowed a very good ferric reducing activity,téwethan BHA,
BHT and gallic acid.
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Fig 2 Reducing power activities of chloroform (CF)ethyl acetate (EF), butanol (BF), water (WF), crué (CE) extracts ofZ. cornutum
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The total antioxidant activity of the different eatts ofZ. cornutumwas measured by the phosphomolybdenum
method, which is based on the reduction of Mo (3d)Mo (V). The formation of green phosphate/Mo (V)
compounds measured at 695. Fig 3 shows the tdtialkatant activity of crude extract and fractiorfsZo cornutum
expressed as absorbance in terms of the inverddutibn factor. Total antioxidant activity of adixtracts varied
between 14.434 + 0.263 and 98.707 + 0.382 mM. WHF daatrong antioxidant activity with a value of B87 +
0.382 mM followed by BF with a value of 45.576 881 mM. The lowest antioxidant activity was recatdie EF
with a value of 14.434 + 0.263 mM. The crude extrand the fractions of. cornutumshowed a very good
antioxidant activity better than BHA and BHT (0.9¥8.041 and 0.841 + 0.031 mM, respectively).
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Fig 3 Total antioxidant activity of chloroform (CF), ethyl acetate (EF), butanol (BF), water (WF), crde (CE) extracts ofZ. cornutum

There are a weak correlation between the phenftdiepnoid and tannin contents and the antioxidanivaies. ,
similar results were found in three Veronica spe¢#8]. The contribution of phenols and flavonoidghe DPPH
scavenging activity was 20.15% and 35.34% respalgtivWe have found also 43.92% of the ferric redgactivity
and 22% of the activity to reduce molybdate were do tannins. The chloroform fraction had a verypdo
scavenging activity in spite of the low contentpolyphenols, that is explained by the interfereataon-phenolic
compounds [29] like terpenoids already isolatednfeh cornutun{24].

The mechanism for the reaction of DPR¥th phenols depend on the reactivity as hydragreglectron donator. the
high activity is due to the number of hydroxyl gpsuavailable [30]. Flavonoids and tannins are amtbegmain
groups of polyphenols. Flavonoids have a high rgamential, permitting them to act as reducing agemydrogen
donors, singlet oxygen quenchers and metal chglatotential [31]. Flavonoids are known to scavengmmious
oxidizing species and to have an ability to stabilmembranes by decreasing membrane fluidity [B2hnins are
metal ion chelators, protein precipitating agemd hiological antioxidants [31].

Table 2 DPPH scavenging, reducing power and totahgioxidant activity

DPPH ICsc pg/ml | FRAP mM Molybdate mM
Crude extract 67.059 +4.727 6.487 + 0.454 19.152 + 0.077
Chloroform fraction 38.478 £ 2.085 3.964 £ 0.071 18.103 +1.104
Ethyl acetate fraction 47.767 £ 1.571 3.827 £0.131 14.434 + 0.263

Butanol fraction 42.159 + 3.029 8.440 + 0.578 45,576 + 3.341

Water fraction 24,935 +1.983 15.461 + 0.282 98.707 + 0.382

Ascorbic acid 14.657 + 0.698 - -

BHA 13.145 + 0.304 0.556 + 0.012 0.978 £ 0.041

BHT 62.652 + 3.016 0.751 + 0.001 0.841 +0.031

Gallic acid - 1.122 +0.049 -
CONCLUSION

The crude extract &. cornutumand its fractions were found to have very goodoaittant activities and to contain
a considerable content in polyphenolic compoundsesé results may confirm the traditional use of plent.
Further work must be done like biological, antihgghgcemic and antihypercholesterolemic activities.
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