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ABSTRACT

Aninvestigation by disc diffusion method of antibacterial activities made
it possible to know that the aqueous extract from Moricandia arvensis
leaves showed a significant inhibition against all bacteria tested. Diethyl
ether and Chloroform exracts had only one activity against Enterococcus
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faecalisand Listeria monocytogenes respectively, whereasthe methanolic
and water extracts exhibited the highest inhibition of Pseudomonas
aereginosa. The activity seems to be due to the presence of flavonoids,
tannins, cardinolids, saponins and alkaloids in the extracts.
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INTRODUCTION

Microorganismshavethegenetic ability to transmit
and acquireres stanceto antibiotics and have become
amgor global hedthcareprobleminthe 21st centuryt¥.

Saharan plants are known by their resistance to
severa stressfactors. Under extreme climatic condi-
tions, Saharan plantscould constitute alargereservoir
of new natural, safe and effective structural moieties
whichwork together exhibiting awiderangeof biologi-
cd activities?9. Over 75% of theantibacteria drugsin
clinical useareof naturd origin.

Like other vegetabl es, speciesfrom Brassicaceae
family contain anumber of phytochemicasand have
been used to treat awiderange of human diseases!™.

Intheaimfor valorization of medicind plantsgrow-
inginAlgerian Saharaand exploration of new bioactive
natural products’®t¥ it was considered of interest to
carry out anantimicrobid investigation of crudeextracts
from M. arvensis. Thislast, known by the common

name*“krom jmal”, is widely distributed in Algerian Sa-
hard*?. Thisspecieprovidesfood for camel g% and it
isused for treating various diseases as rheumatism,
syphilisand scorbut{*49,

Previousinvestigationson the chemical composi-
tion of thisspecie haveled to theisolation of severa
phenalic glycosdes, anindolederivative, glucosnolates,
fatty acids and essential 0ill*®¥7l,  No
ggnificant antibacterial activity was observed in the study
of the effects of essential oilsfrom M. arvensisonthe
growth of Escherichia coli, Pseudomonas
aeruginosa and Saphyl ococcus aureus”.

MATERIALSAND METHODS

Plant material

Moricandia arvensis (syn. M. suffruticosa) was
collected during full blossom (February-March 2009)
from Oued zouzfana (North of Bechar, Algeria) and
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identified by Pr A. Maarouf. A voucher specimenis
deposited inthe herbarium of Phytochemical and Or-
ganic SynthesisLaboratory (LPSO) of Bechar Univer-
sty under the number CA02/32

Theleavesweredried and grounded into powder
beforeto an extraction using reflux, during two hours,
by severd solventswith different polarities. Theextracts
were filtered and evaporated using avacuum rotary
evaporator.

Microor ganisms

Pureculturesof thefollowing microorganisnswere
used: Escherichia coli (ATCC 25922), Pseudomo-
nas aereginosa (ATCC 27853), Enterococcus
faecalis (ATCC 29212), Listeria monocytogenes
(ATCC 19115), Klebsiella pneumoniae (Isolated),
Bacillus stearothermophilus (ATCC 11778) and Sa-
phylococcus aureus (ATCC 25923) which were ob-
tained from Pagteur ingtitute (Algiers, Algeria). Thebac-
teriawere maintained by frequent sub-culturing on
Mueler Hinton agar plates(pH 7.4) and stored at 4°C.

Antibacterial test

The antibacterial essay was carried out by discs
diffusion method on solid medium; the culture medium
used isMuller Hinton*819, Theagar gdl istreated with
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theappropriate microorganism suspension whereeach
microorganism wasinocul ated at aconcentration of 108
colony forming unitsper mL (CFU/mL).

Petri box (9 cmindiameter) werefilledwith 10ml
of themedium Muller Hinton, sterilediscsfilter paper
of 6 mmindiameter charged with 3pul of extract were
deposited on the medium surface. Because of thenon
miscibility of themagjority of theinvestigated extracts,
towater and thereforein themedium of culture, adilu-
tion has been achieved by asol ution of dimethyl sulfox-
ide (DM SO).

A sterilediscimpregnated with DM SO was used
asnegative control while Chloramphenicol (10pg/ml)
wasincludedinthetest as reference(positivecontrol).
Petri box wereincubated at 37°C during 24" to 48",
All plateswere observed for zoneof growthinhibition.
Zones are measured using diding calipersor aruler,
whichisheld onthe back of theinverted petri plate.
Each experiment wascarried out intriplicate.

RESULTSAND DISCUSSION
Theresultsof theinvitro screening of different ex-

tractsof M. arvens stested against pathogeni ¢ bacte-
riaareshownin TABLEL.

TABLE 1: Inhibition zonediameter (mm)

Hex Cyh Et,0O Dcm Chl EtOAc MeOH W
- Ch 10 pg/ml
Volume/disk (3ul)
Bacillus stearothermophilus - 08 09 08 - 10 10 12 25
Enterococcus faecalis - - 13 - - 07 09 16 30
Escherichia coli - 10 - 07 07 - - 12 35
Klebsiella pneumoniae 09 - - 12 08 11 12 11 15
Listeria monocytogenes - - - - 11 - 12 12 15
Pseudomonas aereginosa 08 08 10 12 10 12 15 15 28
Staphylococcus aureus - 08 10 12 11 13 15

Hex: Hexane, Cyh: Cyclohexane, Et,O: Diethyl ether, Dcm:Dichloromethane, Chl:Chloroform, EtOAc : Ethyl acetate,

MeOH:M ethanol, W: Water, Ch: Chloramphenical

Theagueousextract had asignificant inhibitory of
all bacteriatested, its highest activity is against E.
faecalisand P. aereginosa. The activity seemsto be
dueto the presence of polyphénolic compounds and
antimicrobid agentsintheaqueousextract®2. Thewater
and EtOA c extractswere most effective against Sa-
phylococcus aureus. According to Ibiri?3, thislast
hasthereputationto bein genera very resistant to all

sortsof antimicrobia agentsand antibiotics. It isestab-
lished that theinhibition of thisbacterium by antimicro-
bial agents, require considerable concentrations. S.
aureusisthe cause of anumber of diseases affecting
humansand animal§23. In spite of advancesin medica
science, epidemiology and thediscovery of new antibi-
otics, S. aureusinfectionsstill present considerable
morbidity and mortdity®4.
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Weremarked that the Dichloromethane extract is
active against K. pneumoniae and P. aereginosa.
Whereasthe Chloroform extract exhibited the highest
inhibition of L. monocytogenes. and P. aereginosa.

The crudeextract of M ethanol showed animpor-
tant activity for P. aereginosa., K. pneumoniae, L.
monocytogenes and S. aureus but it had no activity
for E. coli.

Thegrowth of Pseudomonas aeriginosa was not
inhibited by the Cyclohexane, Diethyl ether and Chlo-
roform extractsof M. arvensis. Infection caused by P.
aeriginosaisamong difficult to trest with conventiona
antibioticg™.

Our present antimicrobid eval uation showed that,
Hexane and Cyclohexane extracts had no activity for
al bacteriatested. Thisresult contrastswith thefinding
that the Hexane leaves extract of M. arvensiswasto
have antibacterid effect onthemgority of thebacteria
stumps used®.

Water, Chloroform and M ethanol extractsarethe
most active against L. monocytogenes. In another sur-
vey, thelast extract showed important freeradica scav-
enging activity toward the DPPH radica, whereasthe
Chloroform extract exhibited thehighest valueof TEAC
aganst ABTS" radical®.

Accordingto our previousworks on phytochemi-
ca screening® of M. arvensis, thefamily compounds
detected in Methanol, Ethyl acetate, Petroleum ether,
agueous and Chloroform extracts of leaveswere es-
sentidly flavonoids, tannins, cardinolids, sgponinsand
dkdoids.

Asshownin TABLE 2, the presenceof flavonoids,
tannins, cardinolids, sgponosidsand alkaloidsin water
extracts, isresponsibleof itshight activity against the
majority of bacteria.

Glucosinolatesarefound in the Brassi caceae and
related families?”. These secondary metaboliteshave
various applicationsdueto their antibacterial and anti-
fungal properties®.

In recent study, Skandrani et al.® indicateasig-
nificant presence of bioactive compoundsin different
extractsas. Chloroform extract (tannins0.61% and ste-
rols12.5%), Ethyl acetate extract (flavonoidsl3.74%,
sterols 0.25% and tannins 0.18%), Diethyl ether ex-
tract (sterol s15%), Methanol extract (dkaloids0.18%,
flavonoids 8.83%, and tannins 0.10%).
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TABLE 2: Resultsof phytochemical screening

Et,O Chl EtOAc MeOH Water
Flavonoids - + + + +
Tanins - + + + +
Cardinolids - - - - +
Saponosids - - - - +
Alkaloids + - - + +
Sterols + + + - -

Et,O: Diethyl ether, Chl: Chloroform, EtOAc: Ethyl acetate;
MeOH: Methanol, W: Water; (+) Presence; (-) Absence

CONCLUSION

Moricandiaarvenssis a dietetic species; it shows
an important antioxidant activity and al'so servesasa
sourceof varioushbioactive products, including polyphe-
nols.

Thispresent study evaluatesantimicrobia effects
of extractsfrom leavesof Moricandia arvensis. Ex-
tracts showed no effect when using E. coli, except for
thewater. Methanol and water extracts showed more
effective antibacteria than the other extracts.

It appears that the majority of extracts from M.
arvensgscaninhibit the growth of some bacteriawhich
causesdifferent infections. Thisprobably explainsthe
useof thisplant intraditional medicineagaing anumber
of human diseasesfor generations. Further chemicd and
pharmacol ogical investigations should be carried out to
isolate and identify bioactive compoundsin theinter-
eting extracts.
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