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The antibacterial activity of Moringa oleifera Aqueous and alcoholic leaf extract the highest
concentration of extract is (100 mg/m 1) and the lowest one is (12.5 mg/ml) against different four
pathogenic organisms Bacillus cereus pseudomonad aeruginosa, Escherichia coli and Salmonella
typhimurium were carried out by using a disc diffusion technique. In aqueous leaf extract of Moringa
the highest antibacterial activity was detected against Escherichia coli in all different concentration of
Moringa and the lowest inhibition zone against pseudomonad aeruginosa), In alcoholic leaf extract
the highest antibacterial activity was detected against pseudomonad aeruginosa and Escherichia coli
and the lowest inhibition zone against Salmonella typhimurium). The antibacterial activity of the
synthetic antibiotics, (Ciprofloxacin, Tetracycline Ceftriaxone, Chloramphenicol and Gentamycin,
were tested by the disc diffusion method, and by measuring zones of inhibition, shows that the
highest activity of antibiotic against bacteria was due to the action of ciprofloxacin,. among all
antibiotic and the lowest activity was due to the action of Tetracycline, the highest inhibition zone
among the bacteria by antibiotic against Salmonella typhimurium and the lower inhibition zone
against Bacillus cereus, all Aqueous and alcoholic leaf extract of Moringa have high activity against
Escherichia coli, .so that there was no different between antibiotic and Moringa leaf extract against
Escherichia coli and Bacillus cereus in this study.
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INTRODUCTION

properties such as antioxidant, anti-inflammatory, anti-cancer,
anti-hyperglycemic and anti-hyperlipidemic properties (Leone
et al., 2015; AbdullRazis et al., 2014; Anwar et al., 2007), the

Moringa oleifera is a woody tree mainly distributed in the
tropical and subtropical regions of Asia, Africa and the Middle
East (Leone ef al., 2005). Family Moringaceae (Olson, 2010).
used as a nutritional source such as essential amino acid,
vitamins D and A, Minerals such as potassium, calcium,
phosphorus, iron, and used as a medicinal plant (Leone et al.,
2015; Teixeira et al., 2014). It has traditionally been used in
the treatment of malaria, parasitic diseases, skin diseases,
hypertension and diabetes, it exhibits pharmacological
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aqueous, and alcohol extracts of Moringa oleifera exhibited
various biological activities including antioxidant, tissue
protective, and analgesic properties (Stohs and Hartman,
2015). Many studies have suggested that different crude
extracts from different tissues of Moringa oleifera show
antibacterial activities against both Gram-negative and Gram-
positive bacteria. Using the zone of inhibition test, Bacillus
cereus has been implicated in food-borne intoxication.
Escherichia coli, Staphylococcus aureus and Pseudomonas
aeruginosa cause diseases like mastitis, abortions and upper
respiratory complications streptococcus faecalis is a pathogenic
bacteria commonly found in the intestines of birds (Pal et al.,
1995; Granum and Lund, 1997). Antifungal activity of
Moringa oleifera has been described in multiple studies.
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showed the antifungal effect of Moringa oleifera against the
human pathogenic fungi Trichophyton rubrum, Trichophyton
mentagrophytes, Epidermophyton floccosum and Microsporum
canis. both the seed extracts and essential oils exhibited
antifungal activity on the four different fungi with different
MIC while the leaf extract and the sub-fractions had little
effect on these dermatophytes. Moringa oleifera can be used to
treat fungal infections of skin (Chuang et al., 2007). Moringa
oleifera show antiviral activities in several different studies
(Murakami et al., 1998) reported that Epstein-Barr virus
(EBV) activation in Raji cells could be inhibited by niaziminin,
a thiocarbamate identified from the leaves of Moringa oleifera
Anti parasitic Activity of Moringa oleifera Leishmania is a
genus of trypanosomes that are responsible for Leishmaniasis
disease (Ansari et al., 2016; Kaur et al., 2014). showed that
70% ethanolic extract of Moringa oleifera roots exhibit
antileishmanial activity with IC50 values of 83 pg/ml and the
methanolic extract of leaves showed antileishmanial activity
with IC50 values of 47.5 pg/ml. Niazinin, which was isolated
from the methanolic extract of leaves, showed the most
antileishmanial activity with IC50 values of 5.25 uM (Singh et
al., 2015). Objectives: The objective of this study was to assess
the antibacterial activity of Moringa oleifera.

MATERIALS AND METHODS

Plant material: The experimental part of this research was
carried out using Moringa oleifera purchase in herbiest in the
super market and identified in thedepartment of plant Botany
Faculty of Agriculture, Khartoum University. The Moringa
oleifera leaf extract was then prepared by grounding 50 g of
leaves using mortar and pestle, and the yield was successively
soaked in distilled water for aqueous extract, for alcoholic
extract soaked in 80 % ethanol for about 72 hours, with daily
filtration and evaporation. Solvents were evaporated under
reduced pressure to dryness using rotary evaporator apparatus.
Filtration and extraction were carried out in the Center of
Medicinal and Aromatic Plants, Khartoum (Sudan). Extracts
were exposed to air till complete dryness.

Microorganism: All the microorganisms used in this work
were obtained from the National Centre for Research,
Khartoum Sudan Laboratory. Bacterial identification was
carried out by conventional biochemical methods according to
the standard microbiological techniques these microbes were
Bacillus cereus pseudomonad aeruginosa, Escherichia coli and
Salmonella typhimurium.

Microbial Sensitivity Test: The antimicrobial sensitivity
testing was conducted by the agar disc diffusion method. The
sensitivity medium (Muller-Hinton agar) was prepared by
adding 3.8g of Muller Hinton agar powder to 100 ml distilled
water and autoclaved at 121°C for 15 minutes at 15 Ibs., and
poured in sterile Petri plates up to a uniform thickness of
approximately 4 mm and the agar was allowed to set at
ambient temperature before use. The bacterial isolates were
suspended in peptone broth and incubated at 37° C for 3-
4hours before used as inocula. The turbidity of the broth
culture was adjusted to 0.5 McFarland units.

This gives a suspension containing approximately 1-2 x 106
colony forming units (CFU)/ml. A sterile cotton swab was
inserted into the bacterial suspension, rotated, and then
compressed against the wall of the test tube to express any
excess fluid. The swab was then streaked on the surface of the
Muller-Hinton agar plate. To ensure a uniform, confluent
growth, the swab was streaked three times over the entire plate
surface. To test antibacterial activity of Moringa leaf extract, it
was first dissolved in a methanol solvent, and then varying
concentrations of the extracts (100ug, 50pg, 25ug, 12.5pg, and
6.25png) were soaked on autoclaved discs of Whatmann filter
paper. These filter paper discs were placed on a streaked
Muller-Hinton agar plate surface. The plates were incubated
overnight at 37° C for 18-24hours. The antimicrobial activity
was detected by measuring zones of inhibition.

Microbial Sensitivity Test of the antibiotics: To test
antibacterial activity of the synthetic antibiotics, standardized
discs of Ciprofloxacin (5pg), Gentamycin (10 pg), Ceftriaxone
(30pg), Chloramphenicol (10pg), Tetracycline (25ug), were
tested by agar disc diffusion method by placing on a streaked
Hinton agar plate surface. The antimicrobial activity was also
detected by measuring zones of inhibition.

RESULTS AND DISCUSSION

Table 1. show that the antibacterial activity of Moringa
oleifera Aqueous leaf extract against different four pathogenic
organisms Bacillus cereus pseudomonad aeruginosa,
Escherichia coli and Salmonella typhimurium, (the highest
concentration of the aqueous leaf extract is (100 mg/m 1) and
the lowest one is (12.5 mg/ml), the highest antibacterial
activity was detected against Escherichia coli in all different
concentration of Moringa and the lowest inhibition zone
pseudomonad aeruginosa,), these results conformity with those

Table 1. Inhibition zoon (in mm) for different concentrations of Moringa oleifera aqueous leaf extract

Microorganism Concentration of the leaf water Extract from the Moringa oleifera) ) pg/disc
100 50 25 12.5
Salmonella typhimurium 15 14 11 10
Pseudomonas aeruginosa 15 0 0 0
Escherichia coli 15 15 14 13
Bacillus Cereus 15 10 10 0

Table 2. Inhibition zoon (in mm) for different concentrations of Moringa oleifera Alcoholic leaf extract

Microorganism

Concentration of the leaf alcoholic extract from the Moringa oleifera) pg/dis

100
Salmonella typhimurium 10
Pseudomonas aeruginosa 16
Escherichia coli 15

Bacillus Cereus 15

50 25 12.5
10 - -

14 12 10
14 13 10
14 10 10
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Table 3. Inhibition zoon (in mm) for different antibiotics Ciprofloxacin (5pg), Gentamycin (10 pg), Chloramphenicol (10pg),
Tetracycline (25pg) and Ceftriaxone (30pg)

Acterial test strains (No. tested)

Antibiotics concentration in (ug/disc)m

Ciprofloxacin Gentamycin Chloramphenicol Tetracycline Ceftriaxone
Salmonella typhimurium 27 17 20 11 14
Pseudomonas aeruginosa 28 10 14 14 16
Escherichia coli 16.9 13 15 10 11
Bacillus cereus 23 15 10 13 6

obtained in previous studies (Pal ef al., 1995; Sato et al., 2004;
Cushine and Lamb, 2005). Table 2. show that the antibacterial
activity of Moringa oleifera alcoholic leaf extract against
different four pathogenic organisms Salmonella typhimurium,
pseudomonad aeruginosa, Escherichia coli and Bacillus cereus,
(the highest concentration of the alcoholic leaf extract is (100
mg/ml) and the lowest one is (12.5 mg/ml), the highest
antibacterial activity was  detected against pseudomonad
aeruginosa, Escherichia coli and the lowest inhibition zone
Salmonella typhimurium,) these results conformity with those
obtained in previous studies the antimicrobial activities. of
Moringa oleifera leaf extracts against four Gram-positive
bacteria (Bacillus cereus, Bacillus subtilis, Staphylococcus
aureus and Sarcinalutea) and two Gram-negative bacteria
(Escherichia coli and Acid fast Mycobacterium phlei), the
results revealed that the average zone of four Gram-positive
bacteria and two Gram-negative bacteria was inhibited by the
ethanol extract of Moringa oleifera leaves. Using modified
disk diffusion to screen antibacterial activity the aqueous and
ethanol extracts of Moringa oleifera leaves showed effective
antibacterial activity against Staphylococcus aureus, Vibrio
parahaemolyticus, Enterococcus faecalis and Aeromonas
caviae, (Peixoto et al., 2011; Dzotam et al., 2016). Table 3.
exhibits the zones of inhibition (in mm) for the different
synthetic antibiotic shows that the highest activity of
antibiotic against bacteria =~ was due to the action of
ciprofloxacin,. among all antibiotic and the lowest activity
was due to the action of Tetracycline, the highest inhibition
zone among the bacteria by antibiotic against Salmonella
typhimuriumand the lower inhibition zone against Bacillus
cereus, there was no different between antibiotic and Moringa
leaf extract in this study.

Conclusion

This work comes to conclude that the Aqueous and alcoholic
leaf extract of Moringa oleifera had potent antibacterial
activity against pathogen bacteria, and have no high different
between it and synthetic antibiotic in the activity against
microorganism, and I recommended to isolate and separate the
bioactive compound responsible for antibacterial activity.

Acknowledgment

The authors would like to express their deepest thanks to the
laboratories of Chemistry and Microbial products ‘“National
Centre for Research, Khartoum Sudan” for their help in
analyzing the samples.

REFERENCES

Abdull Razis, AF., Ibrahim, MD. and Kntayya, SB. 2014.
Health benefits of Moringa oleifera. Asian Pac J Cancer
Prev., 15: 8571-8576.

Ansari, MY., Equbal, A., Dikhit, MR., Mansuri, R. and Rana,
S. 2016. Establishment of correlation between in-silico and
in-vitro test analysis against Leishmania HGPRT to
inhibitors. International  journal of  Dbiological
macromolecules 83: 78-96.

Anwar, F., Latif, S., Ashraf, M. and Gilan, A.H. 2007.
Moringa oleifera: a food plant with multiple medicinal uses
Phytother. Res., 21 pp. 17-25.

Chuang, PH., Lee, CW., Chou, JY., Murugan, M., Shieh, BJ.,
et al., 2007. Anti-fungal activity of crude extracts and
essential oil of Moringa oleifera Lam. Bioresour Technol
98:232-236.

Cushine, TPT. And Lamb, AJ. 2005. Antimicrobial activity of
flavonoids. IntJ Antimicrobial Agents.26(5):343—-356. https:
//doi.org/10.1016/j.ijjantimicag.2005.09.002.(PubMe d).

Devedra, BN., Sriniva, N., Prasad, V., SS L. and Latha, PS.
2011. Antimicrobial activity of Moringa Oleifera Lam Leaf
extract against selected bacterial and fungal strains.
International Journal of Pharma and Bio Sciences.
2(3):13-18.

Dzotam, JK., Touani, FK. and Kuete, V. 2016. Antibacterial
and antibiotic-modifying activities of three food plants
(Xanthosomamafaffa Lam., Moringa oleifera (L.) Schott
and Passiflora edulis Sims) against multidrug-resistant
(MDR) Gram-negative bacteria. BMC complementary and
alternative medicine 16: 1.

Granum, P.E. and Lund, T. 1997. Bacillus cereus and its food
poisoning toxins FEMS Microbiol. Lett., 157, pp. 223-228

Kaur, A., Kaur, PK., Singh, S. and Singh, IP. 2014.
Antileishmanial compounds from Moringa oleifera Lam. Z
Naturforsch C 69: 110-116.

Leone, A., Fiorillo, G., Criscuoli, F., Ravasenghi, S.,
Santagostini, L., et al., 2015. Nutritional characterization
and phenolic profiling of Moringa oleifera leaves grown in
Chad, Sahrawi refugee camps, and Haiti. International
journal of molecular sciences. 16: 18923-18937.

Leone, A., Spada, A., Battezzati, A., Schiraldi, A., Aristil, J., et
al., 2015. Cultivation, genetic, ethnopharmacology,
phytochemistry and pharmacology of Moringa oleifera
leaves: An overview. [nternational journal of molecular
sciences, 16: 12791-12835.

Mboto, CI., Eja, ME., Adegoke, AA., Iwatt, GD., Asikong.
BE., Takon, 1., Udo, SM. and Akeh, M. 2009.
Phytochemical properties and antimicrobial activities of
combined effect of extracts of the leaves of Garcinia Kola,
Vernonia amygdalina and honey on some medically
important microorganisms. Afr J Microbiol Res., 3(9):557—
559.

Murakami, A., Kitazono, Y., Jiwajinda, S., Koshimizu, K. and
Ohigashi, H. 1998. Niaziminin, a thiocarbamate from the
leaves of Moringa oleifera, holds a strict structural
requirement for inhibition of tumor-promoter-induced
Epstein-Barr virus activation. Planta Medica, 64: 319-323.

Olson, M. E. 2010. Flora of North America Editorial
Committee, ed. Moringaceae: Drumstick Family. Flora of



30 Rasha Khalid Abbas and Fatma S. Elsharbasy, Prevention of oxidation and pathogenic microorganism by different seed extract of lepidium sativum

North America North of Mexico 7. New York and Oxford.
pp. 167-169.

Pal, SK., Mukherjee, PK., Saha, K., Pal, M. and Saha, BP.
1995. Antimicrobial action of the leaf extract of Moringa
oleifera lam. AncSci Life, 14: 197-199.

Peixoto, JR., Silva, GC., Costa, RA., Vieira GH, Fonteles
Filho, AA., et al., 2011. In vitro antibacterial effect of
aqueous and ethanolic Moringa leaf extracts. Asian Pacific
Jjournal of tropical medicine, 4: 201-204.

Rahman, MS., Zerin, LMN. and Anwar, MN. 2008.
Antibacterial and antifungal activity of Moringa Oleifera
stem bark. The Chittagong Univ. J B Sci., 3(1 & 2):109—
117.

Sato, Y., Shibata, H., Arai, T., Yamamoto, A., Okimura, Y.,
Arakaki, N. and Higuti, T. 2004. Variation in synergistic
activity by flavones and its related compounds on the

increased susceptibility of various strains of methicillin-
resistant Staphylococcus aureus to B-lactam antibiotics. Int
J Antimicrob Agents. 24(3):226-233. https://doi.org/10.101
6/j.jjantimicag.2004.02.028 . PMid: 15325425. (PubMed)

Singh, MK., Paul, J., De, T. and Chakraborti, T. 2015.
Bioactivity guided fractionation of Moringa oleifera Lam.
flower targeting Leishmaniadonovani. Indian journal of
experimental biology, 53: 747-752.

Stohs, SJ. and Hartman, MJ. 2015. Review of the Safety and
Efficacy of Moringa oleifera. Phytother Res., 29: 796-804.

Teixeira, EM., Carvalho, MR., Neves, VA. and Silva, MA.,
Arantes-Pereira, L. 2014. Chemical characteristics and
fractionation of proteins from Moringa oleifera Lam.
leaves. Food Chem., 147: 51-54.

seskeskeoskoskookok



