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ABSTRACT

In this study, stems and leaves of Salvadora persica were collected from
trees grown at Ahaggar in south Algeria. They were powdered and ex-
tracted why to assess, the one hand, total phenolic, tannin and flavonoid
content and, on the other hand, antioxidant and antibacterial activities of
(ethyl acetate fraction, butanolic fraction and alkaloids total). The results
showed higher levels of total phenolic, tannin and flavonoid content in
leaves(67.32+0.17 and 39.31 +3.81 mg PE/gDW and 0.47 + 0.00 mg RE/g
DW). Higher Free Radical Scavenging and iron reducing power of leaves
ethyl acetate extract was observed (IC_, 11.8+ 0.07 ug/ml and 480+ 6 ug/mi
respectively). On the contrary of antioxidant activity, the strongest anti-
bacterial activity of Salvadora persica extract was exhibited by StemsAl-
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kaloids extract against Bacilluscereus ATCC 11778 (17mmat 20 mg/ml).
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INTRODUCTION

Salvadora persicaisasubtropical tree of medici-
nal interest, bel onging to thefamily Sal vadoracese, na-
tivetotheArabian Peninsula, Egypt, and Indid*3. This
plant isaever green medium vegetation on salinesoils
wherethesdt concentration of the soil would inhibit the
growth of most other crops®. The species haswide
adaptability from sand dunesto heavy soils, nonsaline
to highly saline soils, dry regionsto marshy and water
logged conditions. Almost dl plant partshave been
found to be pharmaceutically important!>8.,

Themost important useof theplant istheuseof the

stem by mudimsastooth brushes, known as“meswak”.
Antibiotic, anti-inflammatory, and mildly hypoglycemic
effects of the plant have been reported™. It used by
traditional health practitionersin Senegd for treatment
of respiratory tract’®. The leaf is also reputed to be
diuretic®. InAlgeria, the temisused asatooth-pick.
However, theleaveisused asadecoction for thetresat-
ment of jaundice, gphthae, amenorrhea, gonorrheaand
syphilisby folk medicinepractitioner¥,

Chemically, theair dried stem bark of Salvadora
persicaistreated with 80 % a cohol and thenwith ether
and other solventswhich showed that it iscompaosed of
alkaloid may be salvadurine, tannins, saponins, fla-
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vonoids and sterolg'!. It has been reported that this
plant contains substances that possess antibacterial
properties, which encourage sometooth paste manu-
facturersto incorporate powdered stems material of
her intheir product™.

Extractsof thisplant have beenincluded asingre-
dientsinora hygieneproducts, but despite severd stud-
iesperformed, thereisasyet, smal dataof their effec-
tivenesg®314,

Although researchershavefixed their work onthe
antibacterid activity of thisplant, must notignorethe
other uses(e.g. digbetes). Thisdiseaseiscaused in cer-
tain casesof oxidative stress.

It hasbeen established that oxidativesressisamong
the major causative factorsin theinduction of many
chronic and degenerdtivediseasesincluding atheroscle-
rosis, ischemic heart disease, ageing, diabetesmellitus,
cancer, immunosuppression, neurodegenerativedis-
eases and otherg 59, The most effectiveway to elimi-
nate free radicalswhich causethe oxidative stressis
with thehelp of antioxidants. Antioxidants, both exog-
enous or endogenous, whether synthetic or naturd, can
beeffectivein preventing freeradica formation by scav-
enging them or promoting their decomposition and sup-
pressing such disorderg”18%9, Thereisour days, an
increasinginterest in themeasurement and use of plant
antioxidantsfor scientific researchi. Thisismainly due
to their strong biological activity, exceeding those of
many synthetic antioxi dantswhich havepossibleactiv-
ity aspromotersof carcinogenesis?Y.

Infact of thetraditional use of Salvadorapersica
stems and leaves, it tried to eval uate the anti oxidant
and antibacterid activitiesof dkaoids, ethyl acetateand
butanolic fraction of flavonoids, and investigate his
polyphenol’s, tannin’s and flavonoid’s content. In Alge-
ria, thereis no study on this plant which growson a
large areaof Ahaggar.

EXPERIMENTAL

Collection of plant materials

Salvadora persicastemsand leaveswere collected
from plantsgrown in theregion of Ahaggar in south
Algeriaon 2005, it wasidentified by Tassili N’ Ajjer
Nationd Park Algeriaand thevoucher specimenshave
been deposited at the Herbarium of Natural Product
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Laboratory Department of Molecular and Cdllular Bi-
ology, Tlemcen Univeraty, Algeria They wereair- dried
and stored in air-tight paper bagsuntil required.

Plant extraction

Salvadora persica stems and | eaves were pow-
dered and 0.25 g, 10 g and 10 g of each organ, re-
spectively, was weighted into adequate gl ass beaker
and 10 ml of agueous acetone (70%), 500 ml of ague-
ous methanol (80%) and 500 ml of aceticacidinetha
nol (10%) were added. The beakerswere suspended
in awater bath and homogenized with an (ULTRA
TURRAX, IKARWERKE) at 13500 rpmfor 30 min
at 4°C. The content of each beaker was filtered sepa-
rately throughfilter paper. Theresduewasagaintreated
withsmilar manner.

Deter mination of total phenolic, tannin and fla-
vonoid content

They weredetermined using extract sampleof aque-
ous acetone because of the higher solubility of tannin
and phenolic compoundsin agueous acetone solution,
and acetone prevents oxidation of phenol g%,

Deter mination of total phenolic content

Theamount of total phenolic content was deter-
mined by Folin-Ciocalteu procedure Singleton and
Rossi!?. Aliquot (0.1 ml) of each sampleextract was
transferred into thetest tubes and their volumes made
up to 3ml with distilled water. After addition of 0.5ml
Folin-Ciocateu reagent and 2 ml of 20% aqueous so-
dium carbonate, tubeswerevortexed and incubated at
room temperature under dark condition. The absor-
bance was recorded after 1h at 650 nm JEN WAY
6405 UV /Vis spectrophotometer. Thetotal phenolic
content was cal cul ated as a Pyrocatechol equivalent
(mg PE/gDW), from the calibration curve of Pyrocat-
echol standard sol utions (range 1-15 mg/ml), givingan
equationas
Absorbance=0.0132 Pyr ocatechol (mg/ml) —0.035 (R?=0.997)

All testswerecarried out intriplicate.

Deter mination of tannin total content

It was determined by Folin-Ciocalteu procedure
Makkar et al.* after removal of tanninsby their ad-
sorption oninsolublematrix (polyvinyl polypyrrolidone,
PVPP). Insoluble, cross-linked PV PP (100 mg) was
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weighed into test tubes and 1 ml of sample extract
addedto 1 ml of distilled water. After 15 min at 4°C,
tubes were vortexed and centrifuged for 10 min at
3000g. Aliquots of supernatant (0.1 ml) weretrans-
ferred into test tubes and nonabsorbed phenolics de-
termined as described before. Cal culated valueswere
subtracted from total polyphenolic contentsand total
tannin content expressed as aPyrocatechol equiva ent
(mg PE/gDW). All measurementsweredonein tripli-
cate.

Deter mination of total flavonoid content

It was determined based on theformation of fla-
vonoid-a uminium?®.1 ml of each sampleextract was
mixedwith 1 ml 2% a uminium chloridesolution. After
incubation for 15 min at room temperature, the absor-
bance at 430 nm was determined in JEN WAY 6405
UV /Visspectrophotometer. Thecalibration curvewas
performed with Rutin (range 0.1-1 mg/ml), giving an
equation as
Absorbance=2.302 Rutin (mg/ml) + 0,021 (R?=0.992)

Theresultsare expressed asRutin equivalent (mg
RE/gDW). Testswere carried out intriplicate.

Extraction of flavonoidsand total alkaloids
(2) Ethyl acetateand butanolicfractions

Sampl eextracts of agueous methanol were evapo-
rated to dry under reduced pressureat 45°C. The dried
weight obtai ned were measured and treated with 10 ml
of hot distilled water in order to dissolveflavonoids.
Then, they wereextracted with ethyl acetate (3x10ml).
Theremaining extract was continuoudly extracted with
n butanol (3x10 ml). Ethyl acetate extractsand n bu-
tanol extracts were washed with dried Na,SO,, and
evaporated to drynessunder reduced pressureat 45°c.
Thedried weight of each extract were measured and
stored at 4°c for further tests(?,

(2) Total alkaloids

The method reported by Harborne?” was em-
ployed. So, sample extractsof (acid aceticin ethanol)
were concentrated to one quarter of the original vol-
ume and precipitated the alkal oi ds by dropwise addi-
tion of concentrated NH,OH until the pH is 10. Then
they were collected by centrifugation. Each precipitate
was washed with 1% NH,OH and recentrifugated.

Natural Products

After, they werecollected, dried and stored at 4°C for
further tests.

Antioxidant and antibacterial activities

Theantioxidant and antibacterid activitiesof ethyl
acetate fraction, butanolicfraction and total alkaloids
of Salvadora persica stemsand leaveswere assessed.

(1) Antioxidant activity
Freeradical scavenging activity

The procedure of Brand-Williams et al.® was
adapted for evaluation of thefree-radical scavenging
capacity of sampleextracts. Briefly, dried extractswere
dissolved in methanol why obtained different concen-
tration (1, 2.5, 5, 7.5, 10mg/ml) of each one. Theas-
say mixture containedintota volumeof 1 ml, 500 ul1
of theextract, 125 ul prepared DPPH (1mM in metha
nol) and 375 pl of methanol. Ascorbic acid was used
asapogtivecontrol. After 30 minincubation at 25°C,
the decrease in absorbance was measured at A=517
nm in JEN WAY 6405 UV/Vis spectrophotometer
againgt blank of each concentration (extract plusmetha
nol). The capacity to scavengethe DPPH radical was
caculated asfollows:

(A-B)
B

Radical scavenging activity percent = x 100

Where, A is the absorbance of the negative control
(DPPH plusmethanol) and B isthe absorbance of the
sample (DPPH, methanol plussample). Thecorrda
tion between each concentration and its percentage of
scavenging was plotted, and the EC_  was cal culated
by interpolation. The activity wasexpressed as EC,
(the effective concentration of each extract that scav-
enges 50% of DPPH radicals).

Iron reducing power

The capacity of plant extractsto reduce Fe** was
assessed by the method of Oyaizul®.each dried ex-
tract weredissol ved with methanol and different con-
centration (100, 250 and 750 ug/ml) were prepared.
Onemilliliter of each onewas mixed with 2.5 ml of
sodium phosphate buffer (0.2 M, pH 6.6) and 2.5 ml
of 1% potassium ferricyanide, and themixturewasin-
cubated at 50°C for 20 min. After that, 2.5 ml of 10%
trichloroaceti c acid were added, and the mixture was
centrifuged at 3000g for 10 min. The upper layer frac-

A Tudéan Journal



NPAIJ, 6(3) September 2010

Wahiba Kholkhal et al.

139

tion (2.5ml) wasmixed with 2.5 ml of deionized water
and 0.5ml of 0.1%ferric chlorideand thoroughly mixed.
The absorbance was measured at 700 nm and ascor-
bicacid wasused asapositivecontrol. The EC50vaue
(ug/ml) isthe extract concentration at which the absor-
bance was 0.5 for the reducing power and was ob-
tained fromthelinear regress on equation prepared from
the concentrations of the extracts and the absorbance
vaues. A higher absorbanceindicatesahigher reducing
power.

(2) Antibacterial activity

Growth inhibition activitiesfor sample extracts
against (Saphylococcus aureus ATCC 25923, En-
terococcus feacalis ATCC 29212, Bacillus cereus
ATCC 11778, Escherichia coli ATCC 25922,
Pseudomonasaeruginosa ATCC 27853 and Listeria
monocytogenes ATCC 19111) weretested using disc
diffusion method as described by Berghe and
Vlietinck™®, The suspension of bacteria of about
1.5x10° CFU/ml “colony forming units per milliliter
obtained following a0.5 McFarland turbidity standard,
which was standardized by adjusting the optical den-
sityto 0.1 at 600nm (JEN WAY 6405UV/Vis spectro-
photometer)U. Inoculums’ suspensions were diluted
to 1/100 except the one of Saphylococcusaureuswas
diluted to 1/10°. They were used toinocul ateby flood-
ing thesurface of Mueller-Hinton agar plates. Excess
liquid was air-dried under asterilehood. Dried extract
were dissolved in DM SO at the concentration 5, 10
and 20 mg/ml. After, sterilized discs(Whatmann©l1, 6
mm diameter) wereimpregnated with 5 ul of each ex-
tract (equivalent to 25, 50 and 100 pg/disc respec-
tively) and placed onthe agar surface. DM SOwasused
as negative control. The plateswereleft for 30mn at
room temperatureto dlow thediffuson of extract, and
then they wereincubated at 37°C for 24 h. Antibacte-
rid activity waseva uated by measuring thediameter of
theinhibition zoneand presented in millimeter.

TABLE 1: Field of different extractsfrom Salvadorapersica

Stems (%) Leaves (%)
Methanol extract 7.08+0.12 10.92+0.33
Acetone extract 6.68+ 0.1 10+0.2
Ethyl acetate extract 0.2+0.03 0.36+0.16
Butanolic extract 0.32+0.11 0.56+0.11
Alkaloids extract 0.72+0.24 1+0.1
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Satistical analysis

Assayswerepaformedintriplicatefor eechsample.
Resultswereexpressed as mean va uest standard de-
viation (SD). Correlation and regression analysiswere
carried out using the Excel program.

RESULTS

Extract yield

TABLE 1 showed the extraction yielding obtained
for each extraction from Salvadora persicastemsand
leaves. Themost yielding was obtained from different
extract of leavesin comparison with stems. We ob-
served that no significant difference between acetonic
extract and methanolic extract. Alkaoidsextract yied
wasmoreimportant (1+0.1%) for leaves and (0.72 +
0.24%) for stemsfollowed by butanolic extract and
ethyl acetate extract.

Deter mination of total phenolic, tannin and fla-
vonoid content

Theamount of tota phenolicwashigher inleaves
67.32+0.17 mg PE/g DW than stems 58.63 + 00 mg
PE/g DW (TABLE 2). The same tendency was ob-
served asin flavonoid content asin tannin content that
leaves was 0.47 + 0.00 mg RE/g DW and 39.31 +
3.81 mgPE/gDW. But stemswas0.31+0.01 mg RE/
gDW plus36.83+2.76 mg PE/g DW.

Antioxidant activity
(1) Freeradical scavenging activity

Thestable DPPH radical iswidely used to evad uate
thefreeradical scavenging activity in many plant ex-
tracts. Theresults of DPPH (TABLE 3) test showed
that Ethyl acetate extract (Leaves) wasthe most active
withan IC_ value of 11.8+ 0.07 pug/mlifollowed by
Butanolic extract (Stems), Butanolic extract (Leaves),
Alkaloids extract (Leaves), Ethyl acetate extract
(Stems) and Alka oidsextract (Stems) with IC_ values

TABLE 2: Ttotal phenolic, flavonoid and tannin of different
extractsfrom Salvadora persica

Stems L eaves
Total phenolic (mg PE/g dw) 58.63 + 00 67.32+0.17
Total flavonoid (mg RE/g dw) 0.31+0.01 0.47 £0.00
Total tannin (mg PE/g dw) 36.83+£2.76 39.31+3.81
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TABLE 3: Resultsof freeradical scavenging activity and
reducing power of different extract from Salvadora persica

TABLE 4: Antibacterial activity of each extractsfrom Salvadora
persica(stemsand leaves) at different concentration

Extract I Cso(ng/ml) on | Cso(pg/ml) on reducing

DPPH power
Ethyl acetate extract (Stems) 7817 £ 63 20124 + 670
Ethylacetate extract(Leaves) 11.8+0.07 480+ 6
Butanol extract (Stems) 14+0.1 3290+ 13
Butanol extract (Leaves) 257 +21 3660 + 29
Alkaloids extract (Stems) 14891 £103 29520 + 798
Alkaloids extract (Leaves) 6233 £ 58 6680 =+ 28
Ascorbic acid 10+0.1 42+38

of 14 £ 0.1, 257 + 21, 6233 + 58, 7817 + 63 and
14891 +103 ug/ml, respectively. These plant extracts
showed lower radical scavenging activity comparedto
Ascorbicacid (IC_,, 10+ 0.1 ug/ml).

(2) Iron reducing power

507

Iron reducing power of acompound may serveas
indicator of itspotentia antioxidant activity. Asshown
in TABLE 3thereducing power of Ethyl acetate ex-
tract (Leaves), expressed as|C_, washigher than other
extract plant (480+ 6 ug/ml), followed by Butanolic
extract (Stems), Butanolic extract (Leaves), Alkaloids
extract (Leaves), Ethyl acetate extract (Stems) and Al-
kaloidsextract (Stems) with IC, valuesof 3290+ 13,
3660 £ 29, 6680 + 28, 20124 + 670 and 29520 +
798 ng/ml. Ascorbic acid was ahigher reducing activ-
ity (IC,, 42+ 8 ug/ml).

(3) Antibacterial activity

TABLE 4 showed theantibacterid activity of leaves
and semsmeasured by theagar diffus on method against
sel ected pathogeni ¢ bacteria. On the contrary of anti-
oxidant activity who Ethyl acetate extract (Leaves) was
ahigher activity, Alka oidsextract (Stems) showed good
inhibitory effectstoward all bacteriaas compared to
other extract. The strongest activity of Salvadora
persica extract was recorded aso by them against
Bacillus cereus ATCC 11778 (17mm at 20 mg/ml).
Ethyl acetate extract (stemsand leaves) reveaed the
lowest inhibitory effects.

DISCUSSION
Inthisstudy, extract yield, tota phenolic, tanninand

flavonoid content, antioxidant and antimicrobid activi-
ties of Salvadora persica stemsand leaveswere de-

Inhibition zone (mm) against

Extract (mg/ml)

Ef Ec Pa Sa Bc
Stems
AE
5 7 - 10
10 9 - 10 - - 12
20 11 - 11 - - 15
Bu
5 9 6 6 - 7 6
10 10 7 8 - 9 8
20 11 10 10 9 11 10
Al
5 10 10 - - - 10
10 12 12 8 7 7 14
20 13 13 9 10 12 17
L eaves
AE
5 - - - - - 9
10 - 7 10 - - 12
20 10 11 11 - 10 14
Bu
5 10 - 6 - 7
10 11 - 8 - 9 -
20 13 10 10 8 10 9
Al
5 7 1 - - 6
10 0 12 - 8 7 -
20 12 14 8 1 11 7

termined.

By comparing our resultsof extract yield with the
bibliography, onefound of stemsagueous methanolic
extract in Souri et a.*¥ isdightly different (7.4%) of
our study (7.08%). In addition to the quantitative as-
pects, regardless of the extraction method applied it
must takeinto account quality extract, in other words,
thebio-activity of these active compounds. In Souri et
al ¥ extraction lasted severd days.

In our study, by (ULTRA TURRAX, IKAR
WERKE) extraction method, we have accel erated the
processof extracting and minimized thetimeof contact
with theextract solvent, while preserving the bio-activ-
ity of itscongtituents. Similarly, cold thistemperature,
extraction flow a ong the exhaustion of the solvent at
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reduced pressure, allows obtai ning the maximum of
compoundsand preventing their denaturing, or likely
change dueto thetemperatures used in other methods
of extraction.

Resultsof extract Yield indicated that Salvadora
persicawasahigher yied of akaloidsthan flavonoids.
An indole akaloid was reported in the leaves®.
Wheress, theflavonoids Rutin and Quercetinwerede-
tected inthe semg®!,

Thedetermination of thetota phenalic, flavonoidand
tannin content of temsand leavesrevededtha Thelev-
elsof total polyphenol in stems(58.63+ 00 mg PE/g
DW) weresuperior to thosereported by Al zoreky and
Nakaharad®(1.6+ 0.6 mg gallic acid equivalent/g Dw).

Concerning tannins, most authorsreported their
presenceto insignificant concentration in Salvadora
persica however our study proved the contrary. The
lower flavonoid content observed in our resultswasin
agreement with previousreportg®-3,

Because of the multiplewaysinwhich an antioxi-
dant can protect biological moleculesagaingt oxidative
damage, wemeasured different reactionsto assessan-
tioxidant activity, so asto determinethetrue antioxi-
dant potentid of stemsand leaves®?.

Theantioxidant activity of each extract studied by
us hasnot been reported before. Literature survey in-
dicated antioxidant activity for semsagueousmethanolic
extract usngtheferrylmyoglobin/ABTS" assay™.

Our study demondirated thehigher activity of leaves
Ethyl acetate extract. The strong antioxidant property
of thisextract isassociated to their phenolsincluding
favonoids. Thisfamily from polyphenolshavelong been
consdered beneficid for hedth origindly their good ef-
fectswerethought to be dueto their “antioxidative”
effect and also their radical scavenging ability“t. The
scavenging activity of flavonoidsdependsto ahigh de-
greeontheir structures and physicochemical proper-
tieg*,

Results of antibacteria activity showed, that aka-
loids extractswere more effective against bacteria, es-
pecially theoneof stems. The extract of the stemsis
reported to possess antimicrobial activity! 41, When
the stemsiswidely used asatooth brush andto detoxify
and strengthen theweakened gums; itisconsidered an
efficient andinexpensivetool for oral hygiend®.

Moreover, alkal oids have commonly been found

—=> [y|| Paper
to possessantimicrobia properties*dl.

CONCLUSION

The results of the present study suggest that
Salvadora persica stemsand leaves contain aconsid-
erable amount of phenalic, tannin and a ka oid com-
pounds, and had significant antioxidant and antimicro-
bial activity. Moredetailed studies on chemical com-
position of thisplant, aswell asother invivo assaysare
essentid to characterizethem asbiologicd antioxidants
and anti bi otic which are beyond the scope of thisstudy.
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