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An investigation 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
faecalis and Listeria monocytogenes respectively, whereas the 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.
 2013 Trade Science Inc. - INDIA

INTRODUCTION

Microorganisms have the genetic ability to transmit
and acquire resistance to antibiotics and have become
a major global healthcare problem in the 21st century[1].

Saharan plants are known by their resistance to
several stress factors. Under extreme climatic condi-
tions, Saharan plants could constitute a large reservoir
of new natural, safe and effective structural moieties
which work together exhibiting a wide range of biologi-
cal activities[2-5]. Over 75% of the antibacterial drugs in
clinical use are of natural origin[6].

Like other vegetables, species from Brassicaceae
family contain a number of phytochemicals and have
been used to treat a wide range of human diseases [7-9].

In the aim for valorization of medicinal plants grow-
ing in Algerian Sahara and exploration of new bioactive
natural products[10,11], it was considered of interest to
carry out an antimicrobial investigation of crude extracts
from M. arvensis. This last, known by the common

name �krom jmal�, is widely distributed in Algerian Sa-

hara[12]. This specie provides food for camels[13] and it
is used for treating various diseases as rheumatism,
syphilis and scorbut[14,15].

Previous investigations on the chemical composi-
tion of this specie have led to the isolation of several
phenolic glycosides, an indole derivative, glucosinolates,
fatty acids  and essential oil [16,17]. No
significant antibacterial activity was observed in the study

of the effects of essential oils from M. arvensis on the
growth of Escherichia coli, Pseudomonas
aeruginosa and Staphylococcus aureus[17].

MATERIALS AND 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 specimen is
deposited in the herbarium of Phytochemical and Or-
ganic Synthesis Laboratory (LPSO) of Bechar Univer-
sity under the number CA02/32

The leaves were dried and grounded into powder
before to an extraction using reflux, during two hours,
by several solvents with different polarities. The extracts
were filtered and evaporated using a vacuum rotary
evaporator.

Microorganisms

Pure cultures of the following microorganisms were
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 Sta-
phylococcus aureus (ATCC 25923) which were ob-
tained from Pasteur institute (Algiers, Algeria). The bac-
teria were maintained by frequent sub-culturing on
Mueller 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 is Muller Hinton[18,19]. The agar gel is treated with

the appropriate microorganism suspension where each
microorganism was inoculated at a concentration of 108

colony forming units per mL (CFU/mL).
Petri box (9 cm in diameter) were filled with 10 ml

of the medium Muller Hinton, sterile discs filter paper
of 6 mm in diameter charged with 3ìl of extract were

deposited on the medium surface. Because of the non
miscibility of the majority of the investigated extracts,
to water and therefore in the medium of culture, a dilu-
tion has been achieved by a solution of dimethylsulfox-
ide (DMSO).

A sterile disc impregnated with DMSO was used
as negative control while Chloramphenicol (10µg/ml)

was included in the test as reference (positive control).
Petri box were incubated at 37°C during 24h to 48h[20].
All plates were observed for zone of growth inhibition.
Zones are measured using sliding calipers or a ruler,
which is held on the back of the inverted petri plate.
Each experiment was carried out in triplicate.

RESULTS AND DISCUSSION

The results of the in vitro screening of different ex-
tracts of M. arvensis tested against pathogenic bacte-
ria are shown in TABLE1.

Hex: Hexane, Cyh: Cyclohexane, Et
2
O: Diethyl ether, Dcm:Dichloromethane, Chl:Chloroform, EtOAc : Ethyl acetate,

MeOH:Methanol, W: Water, Ch: Chloramphenical

TABLE 1 : Inhibition zone diameter (mm)

Hex Cyh Et2O Dcm Chl EtOAc MeOH W 
 

Volume/disk (3µl) 
Ch 10 µg/ml 

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 

The aqueous extract had a significant inhibitory of
all bacteria tested, its highest activity is against E.
faecalis and P. aereginosa. The activity seems to be
due to the presence of polyphénolic compounds and

antimicrobial agents in the aqueous extract [5,21]. The water
and EtOAc extracts were most effective against Sta-
phylococcus aureus. According to Ibiri[22], this last
has the reputation to be in general very resistant to all

sorts of antimicrobial agents and antibiotics. It is estab-
lished that the inhibition of this bacterium by antimicro-
bial agents, require considerable concentrations. S.
aureus is the cause of a number of diseases affecting
humans and animals[23]. In spite of advances in medical
science, epidemiology and the discovery of new antibi-
otics, S. aureus infections still present considerable
morbidity and mortality[24].
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We remarked that the Dichloromethane extract is
active against K. pneumoniae and P. aereginosa.
Whereas the Chloroform extract exhibited the highest
inhibition of L. monocytogenes. and P. aereginosa.

The crude extract of Methanol showed an impor-
tant activity for P. aereginosa., K. pneumoniae, L.
monocytogenes and S. aureus but it had no activity
for E. coli.

The growth of Pseudomonas aeriginosa was not
inhibited by the Cyclohexane, Diethyl ether and Chlo-
roform extracts of M. arvensis. Infection caused by P.
aeriginosa is among difficult to treat with conventional
antibiotics[11].

Our present antimicrobial evaluation showed that,
Hexane and Cyclohexane extracts had no activity for
all bacteria tested. This result contrasts with the finding
that the Hexane leaves extract of M. arvensis was to
have antibacterial effect on the majority of the bacterial
stumps used[25].

Water, Chloroform and Methanol extracts are the
most active against L. monocytogenes. In another sur-
vey, the last extract showed important free radical scav-
enging activity toward the DPPH· radical, whereas the
Chloroform extract exhibited the highest value of TEAC
against ABTS+· radical[6].

According to our previous works on phytochemi-
cal screening [26] of M. arvensis, the family compounds
detected in Methanol, Ethyl acetate, Petroleum ether,
aqueous and Chloroform extracts of leaves were es-
sentially flavonoids, tannins, cardinolids, saponins and
alkaloids.

As shown in TABLE 2, the presence of flavonoïds,

tannins, cardinolids, saponosids and alkaloids in water
extracts, is responsible of its hight activity against the
majority of bacteria.

Glucosinolates are found in the Brassicaceae and
related families[27]. These secondary metabolites have
various applications due to their antibacterial and anti-
fungal properties[28].

In recent study, Skandrani et al.[29] indicate a sig-
nificant presence of bioactive compounds in different
extracts as: Chloroform extract (tannins 0.61% and ste-
rols 12.5%), Ethyl acetate extract (flavonoids13.74%,
sterols 0.25% and tannins 0.18%), Diethyl ether ex-
tract (sterols15%), Methanol extract (alkaloids 0.18%,
flavonoids 8.83%, and tannins 0.10%).

CONCLUSION

Moricandia arvensis is a dietetic species; it shows

an important antioxidant activity and also serves as a
source of various bioactive products, including polyphe-
nols.

This present study evaluates antimicrobial effects
of extracts from leaves of Moricandia arvensis. Ex-
tracts showed no effect when using E. coli, except for
the water. Methanol and water extracts showed more
effective antibacterial than the other extracts.

It appears that the majority of extracts from M.
arvensis can inhibit the growth of some bacteria which
causes different infections. This probably explains the
use of this plant in traditional medicine against a number
of human diseases for generations. Further chemical and
pharmacological investigations should be carried out to
isolate and identify bioactive compounds in the inter-
esting extracts.

ACKNOWLEDGMENT

The authors would like to thank Pr. A. Marouf
(Naama University) for identification of plant and N.
Boussouar (Bechar University) for his support in the
antibacterial test.

REFERENCES

[1] A.L.Alanis; Arch.Medical Res., 36, 697�705

(2005).
[2] N.Belboukhari, A.Cheriti, S.Hacini; Ir.J.Pharm.

Res., 3, 51 (2004).
[3] N.Belboukhari, A.Cheriti; J.Plant.Sci., 4, 496-498

(2005).

Et
2
O: Diethyl ether, Chl: Chloroform, EtOAc: Ethyl acetate;

MeOH: Methanol, W: Water; (+) Presence;  (-) Absence

TABLE 2 : Results of phytochemical screening

 Et2O Chl EtOAc MeOH Water 

Flavonoids - + + + + 

Tanins - + + + + 

Cardinolids - - - - + 

Saponosids - - - - + 

Alkaloids + - - + + 

Sterols + + + - - 



Abdelkrim Cheriti  et al. 325

Full Paper
NPAIJ, 9(8) 2013

An Indian Journal
Natural ProductsNatural Products

[4] N.Belboukhari, A.Cheriti; Chem.Nat.Comp., 45(5),
756-758 (2009).

[5] M.Belboukhari, A.Cheriti, N.Belboukhari; Nat.Prod.:
An Indian J., 7(3), 147-150 (2011).

[6] I.Skandrani, M.Ben Sghaier, A.Neffati, J.Boubaker,
I.Bouhlel, S.Kilan, A.Mahmoud, K.Ghedira,

L.Chekir-Ghedira; Drug Chem.Toxicol., 30(4),
361�382 (2007).

[7] L.W.Wattenburg; J.Nat.Cancer Inst., 48, 1425-
1430 (1972).

[8] J.Bellakhdar; La pharmacopée marocaine

traditionnelle. Médecine Arabe ancienne et savoirs

populaires, Ibis press, Paris, (1997).
[9] J.V.Higdon, B.Delage, D.E.Williams, R.H.Dash-

wood; Pharma.Res., 55, 224�236 (2007).
[10] N.Belboukhari, A.Cheriti; Pak.J.Biol.Sci., 9(15),

2930-2932 (2006).
[11] N.Belboukhari, A.Cheriti; Pak.J.Biol.Sci., 9(1), 1-

2 (2006).
[12] A.Cheriti; [CRSTRA] Report, Medicinal plants of

Bechar district, South West of Algeria.
Ethnopharmacological studies, Algeria, 17 (2000).

[13] H.F.Longuo, A.Chehma, A.Ouled Belkhier; Options
Mediterrannéennes- Série Séminaire, 2, 47-53
(1989).

[14] E.Le.Floch; Contribution à une étude

ethnobotanique de la Flore Tunisienne; Ministère

de L�enseignement Supérieur et de la Recherche

Scientifique: Tunis, 106 (1983).
[15] M.Cheieb, M.Boukhris; Gold Time, Tunisia, 170

(1998).
[16] A.Belkhiri, G.B.Lockwood; Phytochemistry

29, 1315-1316 (1990).
[17] A.Zeraib, M.Ramdani, T.Lograda, P.Chalard,

G.Figueredo; Asian J.Plant.Sci., 10, 342-346
(2011).

[18] A.W.Bauer, W.M.Kirby, J.C.Sherris, M.Turck; Am.
J.Clin.Pathol., 45, 493-496 (1966).

[19] Clinical and Laboratory Standards Institute, Ap-
proved standard: M2-A9. Performance standards
for antimicrobial disk susceptibility tests, 9th Edi-
tion, Wayne, Pa., (2006).

[20] L.Duraffourd; Traité de Phytothérapie Chimique,

Edition Masson, (1987).
[21] A.Cheriti, A.Saad, N.Belboukhari, S.Ghezali;

Flavour Fragr.J., 22(4), 286-288 (2007).
[22] P.M.Ibiri; Assainissement microbiologique de l�air

et des systèmes de ventilation au moyen d�huiles

essentielles. Thèse de doctorat. Ecole polytechnique

fédérale, EPFL. Lausanne (Suisse), (2005).
[23] Y.Miyake, T.Iwai, M.Sugai, K.Miura, H.Suginaka;

J.Dent.Res., 70, 1045-1047 (1991).
[24] I.Couto, J.Melo-Cristino, M.L.Fernandez,

T.Garcida, N.Serrano, M.J.Salgado, A.Torres-
Pereira, I.S.Sanchez, H.De Lencastre; J.Clin.
Microbiol., 33, 2032-2035 (1995).

[25] D.Dals, I.Limem, H.Ben Mansour, J.Chibani,

L.Chekir ghedira, K.Ghedira; Rev.régions arid., 1,
262-269 (2007).

[26] (a) A.Berreghioua, A.Cheriti;. PhytoChem &
BioSub Conf.. Bechar (Algeria), December (2011).
(b) A.Berghioua, A.Cheriti, N.Belboukhari,
A.Marouf; Ann.Univ.Bec., 5, 15-25 (2009).

[27] S.F.Vaughn, M.A.Berhow; Ind.Crops Prod., 21,
193-202 (2005).

[28] A.A.Al-Gendy, O.D.El-Gindi, A.S.Hafez,
A.M.Ateya; Food Chem., 118, 519-524 (2010).

[29] I.Skandrani, I.Bouhlel, I.Limem, J.Boubaker,
W.Bhouri, A.Neffati, M.Ben Sghaier, S.Kilani,
K.Ghedira, L.Ghedira-Chekir; Toxicol.In Vitro,
23(1), 166-175 (2009).


