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ABSTRACT

The aim of this study was to assess the antioxidadtantimicrobial activities of tannins extractédm North
African endemic species, which constitute an eniggmard their capacities. Antioxidant propertiesre@valuated
through the ability of the extract to scavenge DPPHhdicals and the reducing power essay, howeues, t
antimicrobial activity was tested with three badaéstrain and three fungi including yeast (Esclobia coli ATCC
25922, Salmonella typhimurium ATCC 13311, Staplogogs aureus ATCC25923, Aspergillus niger 2CA936,
Aspergillus flavius NRRL3357 and Candida albicai€£&£1024). The result shows a very interesting aotobial

and antioxidant activities and this plant seembéa good source of natural compounds for diffeteset
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INTRODUCTION

Seduma large genus of famil@rassulaceagencompasses a great number of species usekiméalicine against
different disease symptoms [1]. The ger@edumis included within subfamil\SedoideaeSedumis the largest
genus in the family, consisting of approximately) &pecies [2]Sedumis generally considered to contain the most
primitive and ancienCrassulaceaeThis view was first put forward by Schénland (18%ho regarde@&edumas
the core genus of tHérassulaceaand derived all other genera from this central [@he

Sedum pubescens Vaklcharacterised by yellow flowers, arranged gndaba small stalk, tortuous and, generally
at least as long as the flower. Plant hispid, ro@6r20 cm. growth in rockeries, clear brush [4].

Species of the genuBedumwere used for their anti-inflammatory, antinocitbe, antioxidant, hepatoprotective
and antitumoral effects [5-9]. Secondary metabsldé plants belonging to this genus are phenolidsafl0-11],
flavonoids [12-14], coumarins [12] [15] [16], tempes [17-18] and alkaloids [19-20].

Tannins are secondary plant metabolites subdividéa condensed and hydrolysable compounds. Condense
tannins are also known as proanthocyanidins (P#g),oligomeric and polymeric flavan-3-ols. The safePA
molecules can be described by their degree of palation (DP). Proanthocyanidins are of greatregein
nutrition and medicine because of their potentoadidiant capacity and possible protective effecthoman health
[21]. Hydrolysable tannins contain a central cofeagolyhydric moiety, such as glucose and hydraxylups,
which are esterified, either partially or whollyy Qallic acid (gallotannins) or ellagic acid (elkdgnnins) [22]

This study aimed for the first time the identificat of the antioxidant and the antimicrobial adtes of the total
tannins extracted from aerial part®¢dum pubescens Vahl.
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EXPERIMENTAL SECTION

Plant material

The areal part osBedum pubescens Valgre collected from the mountain of Megriss Seiigyeria in June 2015
and determined by Nouioua Wafa in Laboratory of tBtherapy Applied to Chronic Diseases, Faculty afudal
Life and Sciences - Ferhat Abbas University ifSetlgeria..

Tannins extraction

Powdered materials (10 g ) was macerated in 10@frdcetone for 24 hours; The supernatant was teparated
from the residue by filtration using Whatman ndltef paper, the fraction was concentrated andddigea constant
weight in a vacuum oven at 45°C and the residutsimsdd was stored in a refrigerator [23].

Determination of total tannin content:

Tannin content was evaluated using the haemoglptanipitation assay. An aliquot of 0.5 mL of eacftr&cts is
mixed with 0,5 mL of haemolysis bovine blood todlea final concentration of 1mg/mL, then the migtwras
centrifuged at 4809 for 20 minutes and the absadavas measured at 578 nm [24]. Tannins was exqiess mg
equivalent tannic acid per gram of extract (mg H@A)

Evaluation of DPPH scavenging activity

The donation capacity of extracts were measuredlégching of the purple-colored solution of 1, pkdnyl-2-
picrylhydrazyl radical (DPPH) according to the neattof Hanateet al, (1998) [21]. One milliliter of the extracts at
different concentrations was added to 0.5 mL ofRPB-methanolic solution. The mixture was shakemnagsly
and left standing at room temperature for 30 mithie dark. The absorbance of the resulting soluivas then
measured at 517 nm. The antiradical activity wazessed as g (micrograms per milliliter), the antiradical dose
required to cause a 50 % inhibition. A lowerd®@alue corresponds to a higher antioxidant activitye ability to
scavenge the DPPH radical was calculated usinfptloaving equation:

DPPH scavenging effect (%) = [{A- A)/ Ag] x 100

Where A is the absorbance of the control at 30 minutesfarid the absorbance of the sample at 30 minutes. BHT
was used as a positive control. Samples were agdhiyztriplicate [22].

Evaluation of reducing power

The reducing power was determined according tartethod of Oyaizu [27]. The extract at different centration
(2.5 mL) was mixed with 2.5 mL of 200 mmol/L sodiyshosphate buffer (pH 6.6) and 2.5 mL of 10 mg/mL
potassium ferricyanide, and the mixture was inoadbatt 50 ° C for 20 minutes. After, 2.5 mL of tlmtoacetic acid
(100 mg/mL) were added, the mixture was centrifuge8d00g for 10 minutes. The upper layer (5 mL) wased
with 5 mL of deionized water and 1mL of ferric chitte (1 mg/mL). Then the absorbance was measurgdCahm
against a blank.

Antibacterial activity

Agar disc diffusion method was employed for theedmination of antibacterial activities of tannins $edum
pubescens Valj28] [29]. Briefly, a suspension of the tested rimganism (0.1 mL Hcells per mL) was spread
on the solid media plates. Filter paper discs (6 imgiameter) were impregnated with @D of 100 mg/mL of the
tannins and placed on the inoculated plates.

These plates were incubated at 37 °C for 24 hou@entamicin (10ug/disc) was used as a standard and
dimethylsulfoxide DMSO as a control.

The antibacterial activity was determined by meiaguof inhibition zone diameters (mm) and was estdd
according the parameters suggested by Adted (2000) [30]:

<9 mm, inactive ;

9-12 mm, less active ;

13-18 mm, active;

>18 mm, very active

Antifungal Activity:

The antifungal activity was tested by disc diffusimethod [31]. The potato dextrose agar plates \ereulated
with each fungal culture (10 days old) by pointdalation. The filter paper discs (6 mm in diameierpregnated
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with 100 mg/ mL concentrations of the extract ev@laced on test organism-seeded plates. The tgctirds
determined after 72 hours of incubation at 28 °& @iameters of the inhibition zones were measuream.

Statistical analysis

Results were expressed as the mean * standardideviBata was statistically analysed using t tdsbtudentas
primary test followed by Fisher test with the aiibg of P values < 0.05 to determine whetherahgere any
significant differences between tannins and statgjaising Graphpad prism 5 Demo Software.

RESULTS AND DISCUSSION

Total tannin content
The yield of total tannins was 15 % with a quantifyotal tannins estimated of 85,85 +2,67 mg EgA/

Antioxidant activity
The results indicated that the total tannin was #éblact as free radical inhibitor (figurel), ahd tGgof extract
which attaint 5,68+0,516 pg/mL indicate a very sgy@activity, better than BHT 8, 76+0,69 pg/mL.
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Figure 1: scavenging effect of tannins extracted éim sedum pubescens Vahl.

Statistic treatment prove that there is no sigaificdifference between BHT and tannins. The pucplered DPPH
is a stable free radical, which is reducedwta-diphenyl$- picrylhydrazine (yellow coloured) by reacting wian
antioxidant. Free radical scavenging is one ofkiini@wvn mechanisms by which antioxidants inhibitdigixidation
[32].

Antioxidant interrupt free radical chain oxidatiby donating hydrogen from hydroxyl groups to forretable end
product, which does not initiate or propagate ferthxidation of lipid [33]. However, research haswn tannins to
be natural antioxidant [34]. Hagerman al [35] provided insights into the mechanism of praddin as the
potential antioxidants, which showed that hydrogybups were important factors for free radical scaing by
tannins. Thus explain the high scavenging effe¢anhins extracted frosedum pubesceiahl.

The reduction capacity of a compound may serve sigraficant indicator of its potential antioxidaattivity [36].

Antioxidant potential of tannins fronsedum pubescengahl was estimated from their ability to reduces th
Fe*'/ferricyanide complex to the ferrous form. (Figje
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Figure 2: Reducing power of tannins extracted fronthe branch of sedum pubescens Vahl.

A higher absorbance corresponds to a higher fezdacing power. Tannins showed increased ferriaaied power
with the increasing concentration with g€orrespond to 52+1.25 pug/mL against 8.46+0.09 |Lgdfrascorbic acid
and the statistic comparison show a very significhffierence. The extract expressed electron dogatctivity, but
their power was inferior to ascorbic acid, whiclki®wn to be a strong reducing agent.

Because iron is a primary cause of ROS generatioivd and because it plays such a pivotal roledntributing to
oxidative stress, DNA damage, and cell death, ras been the target of many antioxidant theraf@és When
chemical structure of tannins is considered, itlddoe presumed that condensed tannins, which aexlia
polymers, bind metal ions mainly to catechol groupkereas hydrosylable tannins (derivatives ofigaltid) to
galloyl groups [38]. When deprotonated, as is neglifor metal binding, catechol and gallol functbties are
referred to as catecholate and gallate groupsectisply. Metal ions that prefer octahedral geomesuch as Fé
and F&*, can coordinate up to three catecholate or gajjataps [37]. However, since polyphenol compounes a
so structurally varied and the complexes formedpkiedependent, they often exhibit variable coortiimamodes
[39]. The weakness in accordance with DPPH scawgngctivity could be explained by the diversity tokir
structure and /or pH dependence.

Antimicrobial activity

Since multidrug resistance of microorganisms issgommedical concern, screening of natural prodirces search
for new antimicrobial agents that would be actigaiast these microorganisms is the need of the p]r The
antimicrobial activity of the extract was less effee and present low capacity against bacteriafandi and this
finding represent the first report concerning théraicrobial action of tannin cdedunpubescens Vahl

The results were demonstrated in tables below:

Table 3: Inhibition zones in millimetre of the antbacterial activity of tannins, standard and contrd

Escherichia coli ATCC 25922  Salmonella typhimuriditfCC 13311| Staphylococcus aureus ATCC25p23
standard 18,5040,41 19,17,0,24 27,6740,47
Tannins 70,47 No inhibition 9.2540,05
Control No inhibition No inhibition No inhibition

Table 4: Inhibition zones in millimetre of the antfungal activity of tannins, standard and control

Aspergillus flavius| Aspergillus | Candida albicans|
NRRL3357 niger 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
Tannins 130,85 100,48 940,58
Control No inhibition No inhibition No inhibition
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CONCLUSION

Seduma large genus of familfCrassulaceagwhich is widely used in traditional medicine foyeating ulcers,
infected wounds and hypotension, lsedumpubescens Vakdn endemic species of Algeria, constitute an eaigm
toward their phytochemical composition and phytoapeutic use. Tannins extracted from this plang so
important molecules, constitute a harmonium natgraup of therapeutic molecule were very strondDirPH
scavenging and have a very interesting iron chejatapacities, but a low antimicrobial activity.

Further study are need to purify and investigagertiolecular composition this natural product witegervation of
natural diversity of molecules which constitute #tiernative of the synthetic medicines.
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