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ABSTRACT

We evaluated the antimicrobial activity of cruddrasts of alkaloids in seeds and roots of the plReganum
harmala L. against some gram positive bacteriakists such as Staphylococcus aureus and Staphylosocc
saprophyticus and gram negative such as Eschericbia Klebsiella pneumoniae, Pseudomonas aeruginos
Proteus mirabilis and Serratia spp, using the diffun method in agar (antibiogram). Crude extractgaots and
seeds alkaloids have shown considerable activityresg all organisms tested, seeds alkaloid showkila activity

at a concentration of 100mg/ml compared to rookaklidal at the same concentration, especially agaGram+
strains. The diameters of inhibition zones rangedfll to 22 mm for all treatments. The valueshefrhinimum
inhibitory concentration (MIC) and minimum bactedial concentration (MBC) were determined. It was@ived
that the MIC and MBC of crude alkaloid extractednr the seeds Peganum harmala reached 0.78mg/thljive
bacterial strain S.aureus (ATCC25923).
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INTRODUCTION

Recently, searching for drugs and dietaryptaments derived from plants have been acatelér Plants are
rich in a wide variety of secondary metalasljt such as tannins, terpenoids, alkaloids flamonoids which
have been foundn vitro to have antimicrobial properti€& Since ancient times, the use of medicinal plants
related to diseases affecting humans, including pglaat Peganum harmalawhich belongs to the family of
Zygophylaceaedistributed mainly in the Mediterranean regiolsoafound in Central Asia, North Africa and also
cultivated in America and Australfd. It is rich in alkaloids of typg-carboline and contains up to 2 - 7% total
alkaloids®. Several studies have shown various biologicavities and pharmacological characteristics obitgds
such as hypothermi#!, hallucinogen factof”, antidepressarf, inhibitor of the enzyme monoamine oxydase
(MAO) B antibacterial, antifungal and anti-virli!. It is effective for the treatment of dermatosisedsé®.. Its
leaves are used as an antinociceptflelt causes abortion in ratg’.

The aim of this study is to assess the antibattadtvity of alkaloids extracts from the seeds aondts ofP.
harmalg which can be the basis for the synthesis of netibiatics. This is because the increase in thergemee
of bacterial strains resistant to multiple clinidédease
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MATERIALS AND METHODS

Plant material collection and identification

Different parts (roots and seeds)Rvharmalawere collected from the Harmalia region (Southt e&she town of
Ain M'lila, Algeria) in 2011. Sample collection watone in Jully for seeds and in September for rodtse
botanical identity of the plant was confirmed by. Boucef Halis, and a voucher specimen (No. 011&KHBwas
deposited at the Herbarium of Laboratory of Bioroales and Plant Amelioration, Larbi Ben m’hidi Uersity of
Oum EI Bouaghi, Algeria. The seeds and roots wanedried at room temperature and kept in a denker-
colored bottle until processed.

GPS coordinates
The coordinates of the region of Harmlia (as geaglrth) are:

. Latitude: 35 ° 55'30 .95 "N
. Longitude: 6 ° 37'20 .19 "E
. Elevation: 795m

Alkaloids extraction

100g of each powder of roots and seeds of the plast macerated in ethanol (70%), alcoholic extraas
evaporated to one fifth of the initial volume byawapor, after, 20ml of hydrochloric acid HCI (0)1Nas added to
the concentrated extract obtained is then filtened extracted twice with 20ml of chloroform, théda was treated
twice with 10ml of hydrochloric acid (0.1 N), there add ammonia NHO.1 N) to obtain an extract of pH = 9, then
adding 30ml of chloroform, according to the claakimethod [12]. The operation is repeated 3 tinfeent
evaporates. residues were dissolved in 20ml ofdgidoric acid (0.02 N) and titrated with potassibgdroxide
KOH (0.02 N) using methyl red as an indicator, tieafculating the percentage of alkaloids seedsraats of the
plant by the formula :

Volume of acid{0.02 N} — base volume consumed 0.02 N)
bpAlkaloids = r— P— x 00046 = 100
owder mass (plant)

Sources and maintenance of microorganisms

Bacterial strains of Grain Staphylococcus aureusTCC25923 andStaphylococcus saprophyticdd CC49453.
Bacterial strains of Gram Escherichia coliATCC25922 Klebsiella pneumoniadTCC700603 Proteus mirabilis
ATCC29245,Pseudomonas aeruginogal CC27853 andSerratia spATCC39006. Bacterial strains are lots of
ATCC (American Type Culture Collection), obtainedrh the Pasteur Institute of Algiers, maintainedshigculture
on nutrient agar medium favorable to their growtidl éncubated at 37 ° C for 24 h . So we obtairaetdrial
suspension density of 46olony forming units per milliliter (cfu/m).

Preparing Disks

The alkaloid extracts of seeds and roots were exealvby distilled water to obtain an initial sotuticoncentration
of Cy = 100mg/ml, from gis conducting a series of dilutions. The sterileif paper discs (6 mm diameter) were
impregnated with 100 pl of different concentratiafigach extract, finally preparing disks impre@gubtvith sterile
distilled water as control.

Diffusion method on agar medium

The antibacterial activity of different plant extts was evaluated using the method of agar diffusi®. From
colonies of 18 to 24 h, a bacterial suspensionmade in sterile distilled water for each straineTarbidity of this
suspension is adjusted to 0.5 McFarland and thiemedi 1/100. This gives an estimated inoculum t& dfQ/m.
This inoculum is inoculated by flooding on Petrshiés containing Mueller-Hinton agar. Disks impregdawith
various alkaloidal extracts of roots and seeds aatcentrations 100mg/ml and 50mg/ml were then diliga
deposited on the surface of the agar. The Pethedideft for 1 h at room temperature for pre-redesisbstances,
before being incubated at 37 ° C in an oven forh24& he antibacterial activity is determined by meagy the
diameter of the inhibition zone around each é%c

MIC and MBC determination

To determine the MIC and MBC respectively, musphepared a series of dilutions with sterilized §18.25, 3.12,
1.56, 0.78 ..... etc.) mg/ml. Also prepared forhebacterial strain, an inoculum whose turbidity weagusted to 0.5
McFarland (either 1fifc/ml) and reduced to f@fc/ml in the Mueller-Hinton broth double conceméd, then
adding in hemolysis tubes, 1ml of each concentnatind 1ml of bacterial inoculum. A growth contrabé was
prepared, containing 1ml of sterile distilled waaed 1ml of inoculum, and a control tube contairsteyile 1ml of
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sterile distilled water and 1ml of sterile brotmdhall treaties tube and two witnesses were inetbat 37°C for 24
hours. After incubation, examine bacterial growtheach tube, resulting in turbidity. The MIC of extract vis-a-
vis a given strain will be the smallest concentratshowing no visible growth of germs. To deterntime MBC, we
realize 24 hours earlier, a witness of bacteritigseeding in a streak on agar in Petri dishestidil 10°, 10", 107,

10° and 10" of the initial inoculum, corresponding respectived 100%, 10%, 1%, 0.1% and 0.01% of survivors.
After reading the MICs, subcultures are performgdstoeaking on fresh agar plates, tubes withoubksgrowth.
These subcultures were then incubated at 37°C dnld &e compared with the control of bacterialadtse The
MBC is the lowest concentration which shows thewdhoof transplanted germ lower or equal to 0.01% of
survivors.

RESULTS

(Figure 1) shows that the highest rate of crudelalds was registered with the seeds of 3.89% coadpaith the
rate of 2.63% of the roots.

The results of the antimicrobial activity of extraof seeds and roots Bfharmala are presented in (Table 1). We
observe that the sensitivity tests show the eftdctrude extracted alkaloids from seeds and robtdifterent
bacterial strains, giving varying diameters depegdin the tested strains. There has been very tamtovalues
with the strain of Graf The highest diameter of inhibitory zone was rdedrbyS. aureuof 22mm with the crude
extract of alkaloids in seeds at a concentratiohQffmg/ml. The smaller diameter of inhibition zomas recorded
with S. saprophyticu48mm, at a concentration of 50mg/ml of the crudeaet of alkaloids in roots (Figure 2 and
Figure 3). the bacterial strains of Grashows that the highest diameter of the inhibizoge was registered with
coli 19mm, for the crude extract of alkaloids in seatda concentration of 100mg/ml, and the smallestnéter of
the inhibitory zone was recorded with pneumoniad 1mm at a concentration of 50mg/ml for the crukieaet of
alkaloids in roots (figure 4 and figure 5). The lfleal) show that alkaloids extracted from the rawdse active in 6
out of 7 bacterial strains. It is found that thergase of the diameters of inhibitory zones isdtliyerelated to the
increase of the concentration of crude extracts.

(Table 2) show the magnitude of the differentiap&uat of alkaloids extracted from seeds and rooth@fplant on
different bacterial strains. The strains $f aureusE. coli and S.saprophyticushow a high sensitivity to these
alkaloids, as their growth stops from 0.78 mg/Kl.pneumoniaeand P. aeruginosastrains, begin to stop their
growth at concentrations of 3.12 mg/ml and 6.25mhgkith the crude extract of alkaloids in seeds aodts
respectively. StraifP.mirabilis stops their growth at 3.12 mg / ml with two alkdl@xtracts . StrairSerratia spp
begins to stop their growth from 6.25 mg/ml witke thikaloid extract of the seeds, by the MIC agatimstalkaloid
extract of the roots is higher than the concemratf 12.5 mg/ml. The minimal bactericidal concatibtn MBC
strainsS. aureusE. coliandS. saprophyticus equal to 0.78 mg/ml with the alkaloid extrattie seeds, the MBC
values for the other strains were varied betweeh2(and 6.25) mg/ml, with the exception $&rratia spp it is
greater than 12.5 mg/ml with the alkaloid extraidthe roots.

DISCUSSION

Study of quantitative evaluation of alkaloids hhewsn that the highest percentage was with the seddsh can be
considered as storage areas of the plant alkadtidised [15]. The results obtained showed thapthetP. harmala
almost prevents the growth of all microorganisnsee, but to varying degrees of effectiveness. €oination of
100mg/ml of crude extract of alkaloids seeds irthilihe growth of all bacterial strains studied, &mdhe same
concentration of the crude extract of alkaloids$hef roots inhibited the growth of six of seven lsiet strains tested

. Recording the highest microbial activity with ttreide extract of alkaloids of the seeds agairest@rani bacterial
strains §.saprophyticus, S. aurgusompared to Grarstrains excepiE.coli in exception, and this is due the strong
resistance of Granbacterial strains to antibioti¢$! which showed that aqueous and alcoholic extrachefplant

P. harmalais very effective with Grafmbacterial asStaphylococcumutans and also stated [17] that the strongest
antimicrobial activity with extracts from seedstlé plantP. harmalaagainsiCondida albicansndlactobacillus.
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Table 1. Results of the microbial activity of crudeextracts of alkaloids (seeds and roots) of the pia P.harmala, concentrations of
50mg/ml and 100mg/ml

Extracts Diameters of inhibition (mm)
502 558
oGT o SRl
| Sty S
Organism = % 2 = % g
jo)} jo)}
£ 5 £ 5
3 S 3 S
S. aureus 19 21 20 22
S. saprophyticus 18 20 19 21
E.coli 16 17,5 17 19
K. pneumoniae 11 12 13 15
P. aeruginosa 12 13 14 16
P. mirabilis 12,5 14 13 15
Serratia spp - - 11,5 12

Table 2. Determining the values of MIC and MBC of gtracts alkaloids (seeds and roots) of the plarR.harmala.

Extracts Concentrations (mg/ml)
[} (O]
E= =
Organism E S @ '-c_aj k] %
£88 £8 3
(] ()
= 2 = 2
5 3 5 3
S. aureus 0.78 0.78 0.78 0.78
S. saprophyticus 0.78 1.56 0.78 0.78
E.coli 0.78 156 0.78 0.78
K. pneumonia 6.25 6.25 3.12 6.25
P. aeruginosa 6.25 6.25 3.12 6.25
Proteus mirabilis 3.12 3.12 3.12 6.25
Serratia p >12.5 >12.5 6.25 12.5
4.5 - 3.89
4 4 OSeeds
3.5 1 B Roots
2.63
S
B 25 -
o
T 2 A
=
< 15
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organs of the plant

Figure 1. Rate of alkaloids in seeds and roots & harmala.

The zones of inhibition were found to in@eawhen the concentrations Bf harmala extract increase.
This may be attributed to the increased kvelf the principle alkaloids, while increasitige extract
concentrations, and these alkaloids (which taerocyclic nitrogen compounds) have the litgbito
intercalate with DNA of the microorganisms [18] The results of the MIC and MBC of extracts of &dkds in
seeds and roots of the pldhharmalashow that the value of the MIC and MBC equal f880mg/ml withS. aureus
strain, known to his severe sensitivity to diffdrantibiotics, as [19] showed that the values ofCMind MBC of
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extracts of the planP. harmalaagainst MRSA (methicillin-resistant Staphylococausreus) are equal (0.625
mg/ml). also [20] shows that the values of compauradkaloids (harmine, harmaline, harmane, harmalol)
between(0.6-2)mg/ml witB. aureustrain.

Figure 3. Effect of crude extract of alkaloids (roés) on S.saprophyticus

Figure 4. Effect of crude extract of alkaloids (se#s) onE.coli
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Figure 5. Effect of crude extract of alkaloids (Rots) onK.pneumoniae
CONCLUSION

Results from the present study have sh&wmarmala as a potential source of antimicrobial dagginst
various pathogenic organisms. This is paridylimportant in combating the recent treindthe emergence
of multiple drug resistant organisms. Furtlséndies are however necessary for the demedapof new
antimicrobials from this plant.
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