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ABSTRACT

Evaluation of antioxidant and antifungal capacitielsmethanolic extract of Iris unguicularis Poinsas studied for
the development of the medicinal values, leadinthéoinvestigation of the properties of areal paftthis plant,

which growth in the mountain of Megriss Setif Algelhe antioxidant study has been carried outvwy methods:
radical scavenging activity (DPPH) and the reducppmwver. However, the antifungal activity was tesigith three

fungi including yeast (Aspergillus niger 2CA936pAwillus flavius NRRL3357 and Candida albicans £1G24).

Our results exhibit a high antioxidant activity astlong antifungal capacities.
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INTRODUCTION

Iris unguicularisPoiret belong to the family dfidaceadl], which contains 92 genera and more than 18@@isp
[2] [3], mostly perennial herbs with undergroundrage organs called rhizomes (bulbs). Some gemerianportant
in traditional medicines, especiallyis and Gladiolus The genus lIris comprises over 300 species [4]rid]
unguicularisPoiret namely called Iris of Algiers have a lagy@mps of bright green leaves exceeded throughmout i
the winter with pretty blue flowers, which is chateristic of this species, native in rock and wsotiNorth Africa,
Syria, Greece and Crete [1] (figure 1).

Figure 1: Irisunguicularis Poiret
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The compounds obtained from different speciesisfiere reported to have piscicidal, anti-neoptastnti-oxidant,
anti- inflammatory, antiplasmodial, antibiotic aadti-tuberculosis properties [5] [6] [7] [8].

From plants which belong to genus Iris were isalaisoflavonoids[9][10], quinones[11] and iridal #&p
triterpenoids[12].Williamset a[13],confirmed presence of flavonoids, xanthones ianflavones in leaf, flower and
rhizomes of several cultivars of bearded irises.

The aims of this study is to develop the phytocloaisi and therapeutics characteristics of this lfeauNorth
African endemic species.

MATERIALS AND METHODS

Plant material
The areal part offris unguicularisPoiret were collected from the mountain of Meg&ssif -Algeria in May 2014
and determined by GAAMOUNE Sofiane (National Ingtof Agriculture Research —Setif —Algeria).

Preparation of methanol extracts

Air-dried herbs were powdered and macerated in 8déthanol for 24h, 48 h and 72 h at room tempesaturlO
w/v, 100 g dried herb). After maceration, the ectisawere collected, filtered and evaporated to elsgnunder
vacuum [14]. The dry extract was stored at a teatpez of-18 C ° for later use.

Determination of Total Phenolic Content

For total polyphenol determination, the Foline @ilteu method was used [15]. The sample (0.2 mb)ixed with

1 ml of the Folin-Ciocalteu reagent previously tkd with 10 ml of deionized water. The solutionalfowed to

stand for 4 min at 25 C° before 0.2 ml of a satdaodium carbonate solution (75 mg/ml) is adddtk mixed

solution is allowed to stand for another 120 mifobeethe absorbance at 765nm is measured. Galticigased as
a standard for the calibration curve. The totalnuities content is expressed as mg equivalent gadiid per gram of
extract (mg EAG/GE)

Determination of total flavonoids contents

The flavonoids contents in ours extracts weravegiéd by the Aluminum chloride solution accordiaghte method
described by Bahorun et al., (1996) [16]. Brieflynl of the methanol solution of each extract wadea to 1 ml of

2 % AICl; in methanol. After 10 min, the absorbance wasrdeted at 430 nm. Quercetin and rutin (0 - 40ug/ml)
were used as a standard. Results were expressed &sjuivalent Quercetin and rutin per gram of extt{ang
EQ/GE)

Determination of total tannins contents

Tanin content was evaluated using the hemoglobétipitation assay. An aliquot of 0.5 ml of eachraats is
mixed with 0,5ml of hemolysis bovine blood to reacfinal concentration of 1 mg/ml. the mixture veasitrifuged
at 480g for 20 min and the absorbance was meastietBnm [17].

In same time, tannic acid at various concentrat{d@@®9-600 pg / ml) is used in the same manner asamples.
Result are expressed as mg equivalent of tanmic Agram of extract E TA/GE.

Quantitative Estimation of Alkaloids:

To 1ml of methanolic extract 5 ml phosphate Buffer 4.7)and 5 ml BCG solution was added. The m&twas
shook with 4 ml of chloroform. The extract was eoted in a 10-ml volumetric flask and diluted tgustl volume
with chloroform. The absorbance of the complexhitomform was measured at 470 nm against blankapegbas
above but without extract. Atropine is used asaaddrd material and compared the assay with Ateopquivalents
[18].

Result are expressed as mg equivalent of atrogren of extract E ATR/GE.

Determination of carotenoids

Total carotenoid contents in the extracts wererdeteed by a spectrophotometric assay described doynymin
Choi et al (2006) [19]. Approximately, 5 ml of extt were mixed with equal volume of distilled waded 15 ml of
hexane/acetone/methanol (50/25/25, v/v) solutiohe Tnixture was then homogenized with a Polytron and
centrifuged at 3000 rpm (940g) for 10 min. The abance of the top layer of hexane was measured@inm
using a spectrophotometer. Total carotenoid costehthe samples were calculated asBtearotene per 100 g of
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sample using an extinction coefficientEof:*=2505 [20].Result are expressed asmg equivalerfi-adrotene /
gram of extract (BB-carotene/GE)

DPPH Assay

The donation capacity of extracts were measuredlégching of the purple-colored solution of 1, pkdnyl-2-
picrylhydrazyl radical (DPPH) according to the nuethof Hanato [21]. One milliliter of the extracts different
concentrations was added to 0.5 mL of a DPPH-metlaeolution. The mixture was shaken vigorouslyl deft
standing at room temperature for 30 min in the d&He absorbance of the resulting solution was theasured at
517 nm. The antiradical activity was expressedGas (micrograms per milliliter), the antiradical domgjuired to
cause a 50 % inhibition. A lower §g£value corresponds to a higher antioxidant activitye ability to scavenge the
DPPH radical was calculated using the followingatopn:

DPPH scavenging effect (%) = [(A A)/ Ag] X 100

Where A is the absorbance of the control at 30 min apdsAhe absorbance of the sample at 30 min. BHT was
used as a positive control. Samples were analyrgiplicate [22].

Reducing power

The reducing power was determined according tartéthod of Oyaizu (1986) [23]. Each extract (0.5/@ml) in
methanol (2.5 ml) was mixed with 2.5 ml of 200 mthebdium phosphate buffer (pH 6.6) and 2.5 ml @fig/ml
potassium ferricyanide, and the mixture was incedtbant 50 C° for 20 min. After 2.5 ml of 100 mg/ml
trichloroacetic acid were added, the mixture wagtrifeiged at 200g for 10 min. The upper layer (5 més mixed
with 5ml of deionized water and 1ml of 1 mg/ml ferchloride, and the absorbance was measured an7@gainst
a blank.

A higher absorbance indicates a higher reducingepoliso value (mg extract/ml) is the effective concentratad
which the absorbance was 0.5 for reducing poweneaslobtained by interpolation from linear regressanalysis.
Ascorbic acid, BHT was used for comparison [24].

Antifungal activity

Test strains and culture media

Two fungi: Aspergillus niger2CA936 andAspergillus flavusNRRL 3357; and one yeastandida albicans
ATCC1024 were used in the experiment. The potatdrdse agar was used for fungi culture and Sabaufau
yeast.

Antifungal activity

The antifungal activity was tested by disc diffusimethod with modifications [25]. The potato desg@mgarplates
were inoculated with each fungal cultur@spergillus nige”?CA936,Aspergillus flavus NRRL 3378 days old by
point inoculation. The spore suspension was prepiaran emulsion of 0,5 % tween and adjusted toreentration
of 2-3 x 16 spores/ml, corresponding to 0.15 to 0.17 absar@tcc30 nm [26].

However,Candida albicansATCC1024 suspension is obtained in physiologietine 0.9 % adjusted to IOFU /
ml. The culture was incubated for 24 h at 37 C°.

One hundred microliter of suspension was placed agar in Petri dishes and dispersed. Then, stesiper discs (6
mm diameter) were placed on agar to loaguldf each sample at different concentrations.

Statistical analysis

Results were expressed as the mean * standardideviaata was statistically analyzed using t tésStudent with
the criterion of P values < 0.05 to determine whetthere were any significant differences betweesthanol
extract oflris unguicularisPoiret and standards, using Graphpad prism 5 Desftov&e.

RESULTS AND DISCUSSION
The yield of methanolic extract gave 9,6 % of tosglcondary metabolites. The quantities of polyplsno
flavonoids, tannins, alkaloids and carotenoids meb80,47+2,02mg EAG/GE , 58,09+3,79mg EQ/GE, 25,8713
EAT/GE, 8,81+1,87 mg E ATR/GE and18,43+0,70mg-Earotene/GE respectively.

Although it does not represent similar conditionsthe processes that occur in vivo, the coloriroetnethod to
evaluate the ability of scavenging the stable fiamlical DPPH represents a simple and rapid methatetect the
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presence of substances with antioxidant propeitiesude plant extracts in order to become targétsioguided

assays, aiming the isolation of such substancgsr&il demonstrate DPPH activity of the extract BARd. Both
the samples showed same activity.
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Figure 1: scavenging activity on the DPPH radical fomethanolic extract of Iris unguicularis Poiret

The DPPH radical scavenging activity of the ex(l&g41,370+1,635 pg/ml **) was weaker than that of
BHT(IC5034,01+1,1pug/ml).

The reducing capacity of the extract is anotheniigant indicator of antioxidant activity. In theducing power
assay, the presence of antioxidants in the samplgdwresult in the reduction of Feto F€* by donating an
electron. The amount of Fecomplex can then be monitored by measuring thedtion of Perl's blue at 700 nm.
Increasing absorbance indicates an increase irctigdwability [27].

Figure 2 shows the dose response curves for thesireglpowers of our extract(20 - 15@/ml). It was found that
the reducing power increased with concentratioeaah sample.
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Figure 2: reducing power of methanolic extract of risunguicularis Poiret

The results of this research indicated that theigiedy power of methanolic extract ¢ris unguicularis Poiret
(ECs0129,45+2,40pg/ml )was less than standard (&€6,06+0,18 pg/ml).

The results of antifungal activity of metanolic idt ofIris unguicularis Poiretwere expressed in table 1:
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Table 1: Antifungal activity of methanolic extract of Iris unguicularis Poiret, standard and control

Aspergillus flavius

Aspergillus niger

Candida albicans

NRRL3357 2CA936 ATCC1024
Nystatin 15,53+0,79 9,40+0,22 9,29+0,19
Clotrimazon 23,86+1,15 15,85+0,32 44,28+0,49
Amphotericin 16,20+1,19 17,55+0,14 15,58+0,12
Methanolicextract|  25,50+1,28" 100% inhibition of spores formatidii* -
Control No inhibition No inhibition No inhibition

The similars letters in different columns indicateery significant difference.
DISCUSSION

The antioxidant activity of plant extract cannotdaluated by only a single method due to the cermphture of
phytochemicals; therefore, it is important to emyptmmmonly accepted assays to evaluate the anépkiakctivity
of plant extract. Numerous antioxidant methods Haeen developed to evaluate antioxidant activity tanexplain
how antioxidants function. Of these, reducing poM@?PH assay is the most commonly accepted assaxatoate
antioxidant activity [28].

DPPH is a stable free radical that accepts anrelecr hydrogen radical to become a stable diantagnlecule
[29].The degree of color change is proportionaltie concentration and potency of the antioxidaAtdarge
decrease in the absorbance of the reaction mixhdieates significant free radical scavenging aftivf the
compound under test [30].The results of radicalvesnging showed that, methanolic extract possedseuagsradical
scavenging effect in spite of their low value agaBHT.

The reducing power property of a compound indicated it is electron donor, and can reduce the ipadl
intermediates of lipid peroxidation processes amlvert them to more stable products and consequtarthinate
radical chain reactions [31]

Antioxidant capacity may be associated with a lpgknol content, as Mansouri et al. [32] reported thost of the
antioxidant activity of plants is derived from ploés Structurally, phenols comprise an aromatig bearing one or
more hydroxyl substituents. The antioxidant agfiwf this type of molecule is due to their ability scavenge free
radicals, donate hydrogen atoms or electrons ofathemetal cations [33]. The methanolic extract la
unguicularis Poiret, contain (180, 47+2, 02 mg EAG/GE) of polgpbls considered as important quantity, thus
can't explain the low chelating iron power in comipan with BHT. Our explanation is the presenceotfier
chemicals groups which may intermediate to wealented extract.

Iris unguicularis Poiret methanolic extract demonstrate a broad-gpcantifungal activity againshspergillus
flaviusandAspergillus nigeiin using 1mg/disc of extract.

The antifungal activity of the phenolic compounds lbeen attributed to their lipophilic propertiebjch determine
their ability to penetrate into the plasma membrame induce changes in the physico-chemical prigseof the cell
wall, cell membrane, and cellular organelles [34].

Previous investigators have also documented ttibaaérial and antifungal properties of flavonojds] [36] [37]
[38]. This activity might be explained by their Biyi to complex with cell wall and induce the fortien of
pseudomulticellular aggregates, inhibiting micrébjmowth [39] [40]. Thus, may explain the high dntigal
activity of Iris unguicularisPoiret.

CONCLUSION

Iris unguicularis Poiret namely called Iris of Algiers is a beautiBidemic species; their secondary metabolites,
therapeutic and pesticide capacities constituteragmatic until know. Our study show an intereststgvenger
power and relatively moderate chelating iron capamit a very important antifungal activity agaitis¢ fungi used.
However, exhaustive researches are needed toedhfctive constituents responsible for the oeskeffect.
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