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Abstract
Introduction: Leaf extracts of Moringa oleifera (aqueous, diethyl ether, ethanol, and ethyl 
acetate) were tested on Echerichia coli, Pseudomonas aeroginosa, Staphylococcus aureus, 
Salmonella typhi, Streptococcus pyogenes and Klebsiella aerogenes using agar well diffusion 
method.
Methods: Antibiotics (control) used were tetracycline and ciprofloxacin at 250 mg/mL.
Results: Results obtained showed that 200 mg/mL of diethyl ether, ethanol, ethyl acetate 
and 100% aqueous extracts had more effect than 160 mg/mL of diethyl ether, ethanol, 
ethyl acetate and 80% aqueous respectively. The results showed that Salmonella typhi was 
more susceptible than other organisms and ethyl acetate extract was more effective than 
other extracts. The phytochemical screening indicated the presence of flavonoid, alkaloids, 
tannin, glycoside, saponin, and phenol.
Conclusions: The study showed that Moringa oleifera can be used as potential herbs for 
treatment of bacteria pathogens tested in this study and these activities could be attributed 
to the presence of these secondary metabolites.
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INTRODUCTION

The use of plants and herbs extract in the treatment of human 
ailments is very ancient art, a practice that has been passed on 
for generations and scientists in Africa and other developing 
countries are conducting research into local plants abundant 
in the continent for their possible use in traditional medicine 
[1]. Research into traditional plants and herbs received fur-
ther boost due to the increasing resistance to many orthodox 
medicine and thus a search for new organic molecules of 
plants with antimicrobial properties.
Moringa oleifera is fast growing, deciduous tree. It can reach 
a height of 10-12 m or 32-40 ft and the trunk can reach a di-
ameter of 45 cm or 1.5 ft [2]. The tree has an open crown 
of dropping, fragile branches and the leaves build up feath-
ery foliage of tripimate leaves. Moringa is a heat loving plant 
but does not tolerate freezing of frost. Moringa is particularly 
suitable for dry regions, as it can grow using rainwater with-
out expensive irrigation techniques. The leaves are harvested 
every two weeks. The Moringa tree is a host to Leveillula tav-
rica, a powdery mildew which causes damage in papaya crop 
in south India [3]. Cultivation management should therefore 
be checked.

Moringa oleifera is one of the species of Moringa tree which 
is often referred to as ‘the miracle tree’ [4]. The tree is native 
to India [5], but it is currently found in many parts of the 
world. It belongs to the family Moringaceae. Moringa oleifera 
has been adopted as a national plant and it is being cultivated 
as a crop due to many claimed benefits offered by the plant. 
The plants is claimed to have many pharmaceutical benefits: 
antibacterial, anticancer, antiasthma, antihypertensive, im-
munity booster and antinflammatory. It improves fertility 
and reproductive health and nutritional supplement [6, 7]. 
It is a well-documented world renowned plant herb and also 
used in water purification and therefore helps in reducing the 
incidence of water borne diseases [8]. Moringa oleifera (lam.) 
leaves possess hypolipidaemic and antiathera sclerotic activ-
ities [9].
Bukar et al. [10] reported that Moringa oleifera ethanolic ex-
tract had the broadest spectrum of activity on the test bacte-
ria. Doughari et al. [11] reported antibacterial activity from 
the aqueous, acetone and ethanolic extracts of the leaves of 
Moringa oleifera. Of the three solvents uses, ethanolic extracts 
of the plant demonstrated the highest activity, while the 
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aqueous extract showed the least activity at l00 mg/mL.
The leaves are the most commonly used part of the plant. The 
leaves are used in Traditional medicine in several countries. 
Nutrition content of 100 g offers Moringa oleifera leaves is 
shown in the table below. The leaves are the most nutritious 
part of the plant being a significant source of vitamin B and 
C, provitamin A as carotene, vitamin K, manganese and pro-
tein among other essential nutrients [12]. According to Ol-
son [13], some of the calcium in Moringa leaves is bound as 
crystals of calcium oxalate though at levels 1/25 th to 1/45 
th of that found in spinach, which is negligible amount. The 
leaves are cooked and used like spinach and are commonly 
dried and crushed into a powder used in soups and sources. 
As with most foods heating Moringa above 14˚C of 28˚C de-
stroys some of the nutritional value. Moringa trees have been 
used to combat malnutrition, especially among infants and 
nursing mothers. One author state “the nutritional properties 
of Moringa are now well known that there seems to be little 
doubt of the substantial health benefit to be realized by con-
sumption of Moringa leaf powder in situations where starva-
tion is imminent [14]. 
Moringa has been used in folk medicine [14] including 
Sidtha medicine and Ayurveda traditional medicines and in 
the Philippines [8]. It is a natural anthelmintic and possible 
adjuvant [8]. Its leaf powder was as effective as soap for hand 
washing when wetted in advance to enable antiseptic and 
detergent properties from phytochemical in the leaves [15]. 
Moringa leaves are given to nursing mother in the belief that 
they increase lactation [16]. This study was aimed at inves-
tigating the antibacterial properties and preliminary phyto-
chemical analysis of different extracts of Moringa oleifera.

METHODS

Sample Collection

Fresh leaves of Moringa oleifera were collected from Attakwu 
in Akegbe Ugwu, Nkanu West Local Government, Enugu 
State, Nigeria. They were collected very early in the morning 
between 6:00am to 6:30am. This was to avoid denaturing of 
the nutrient by sunlight. The leaves were identified at the De-
partment of Botany, University of Nigeria Nsukka. The leaves 
were then transported in aerated polythene bag to Project 
Development Institute Enugu (PRODA) for phytochemical 
screening.

Preparation of Leaves for Extraction

This was carried out using modified method of Nwobu et al. 
[17]. The leaves of plants were plucked off, properly washed 
and dried under shade at room temperature for 14 days. The 
dried leaves were ground using electric grinder into pow-
dered form and kept ready for extraction of active ingredients 
and antibacterial activities.

Extraction for Antibacterial Activity

Extraction was done using cold maceration method. Solvents 
used include water, ethanol, diethyl ether and ethyl acetate. 
An amount of (40 g) of each of the four pulverized leaf sam-
ples was placed in a conical flask and solvent added. The flask 
was covered and left for 24 hours. The resulting extracts were 

subsequently filtered using what man No 1 filter paper. Ste-
rility proof was conducted on the leaves extracts. The liquid 
extracted was placed into a conical flask and was evaporated 
at 50˚C in a water bath to obtain the semi solid crude extracts 
except for aqueous extract which was condensed to half its 
volume. The weight of the residue was obtained by subtract-
ing the weight of the empty dish from the weight of the dish 
and residue. All extracts obtained were stored in the refriger-
ator until required for use.

Sterility Proofing of the Extracts

The extracts were tested for sterility by inoculating 1ml of the 
sterile extract in 10ml of sterile nutrient broth. Incubation 
was done at 37˚C for 24 hours. A sterile extract was indicated 
by the absence of turbidity or clearness of both after incuba-
tion.

Collection and Maintenance of the Test Organisms

Pure culture of six organisms was used for the tests. They were 
collected from the Department of Microbiology, University of 
Nigeria, Nsukka, Enugu State. The organisms are Streptococcus 
pyogenes, Pseudomonas aeruginosa, Escherichia coli, Staphylococ-
cus aureus, Klebsiella aerogenes and Salmonella typhi. All the bac-
terial species were maintained on nutrient agar slants except 
Streptococcus pyogenes which was maintained in Todd-Hewitt 
broth supplemented with 0.2% yeast extract and stored in the 
refrigerator at a temperature at 4˚C from where they were sub-
cultured into fresh media at regular intervals.

Standardization of the Bacterial Cell Suspension

A volume (10 mL) of nutrient broth was pipetted using 10 
mL syringe for each organism into McCartney bottles and 
incubated for 24 hours at 37˚C. The turbidity produced by 
these organisms was adjusted and used to match the turbidity 
standard prepared as described by Monica [18].

Reconstitution of Extract

A quantity (2 g) of the semi solid crude extract of was dissolved 
in 5ml of 20% dimethyl sulphoxide (DMSO) to get 200 mg/
mL of solution of extract for ethanol and diethyl ether acetate 
extract of Moringa oleifera and used as the stock. 1ml of 100% 
tween 80 with 5 mL of 20% of DMSO was dissolved to give 
perfect dissolution acetate. Weaker concentration 160 mg/mL 
of the extracts were prepared by serial dilution of the stock

Antibacterial Tests

Antibacterial activity of each plant extract was determined by 
using modified kirby bauer or agar well diffusion method [7]. 
Broth culture of test bacteria was spread on the Muller Hin-
ton agar Media in duplicates and microbes broth culture was 
applied on media by swabbing using swab stick under aseptic 
conditions. Three holes were bored with 8 mm cork borer for 
200 mg/mL of each plant and mixture of 200 mg/mL of both 
plants. The same was applied for 160mg/ml for each plant ex-
tract used (aqueous, ethanol, diethyl ether and ethyl acetate). 
The extracts was inoculated and allowed to diffuse for 1hour. 
It was incubated at 37˚C for 24 hours. The diameter of the 
inhibition zones were measured in millimeters. Standard an-
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tibiotics, tetracycline and ciprofloxacin of 250 mg/mL were 
used as control. All assays were performed in duplicates to 
consider the mean values as a standard one.

RESULTS

The qualitative phytochemical components of Moringa oleif-

era in aqueous extract showed the presence of alkaloids, sa-
ponin, flavonoids, phenol, glycosides and tannin. In ethanol 
extract it showed the presence of alkaloids, saponin, phenol, 
glycoside and tannin. In ethyl acetate, it showed the presence 
of alkaloids, phenol and tannin while in diethyl ether, alka-
loids, phenols and tannins were present (Tables 1, 2, 3, 4, and 
5 and Figs 1 and 2).

Table 1: Qualitative Analysis of Moringa oleifera in Aqueous, Ethanol, Diethyl Ether and Ethyl Acetate

Phytochemicals Aqueous Extract Ethanol Extract Ethyl Acetate Extract Diethyl Ether Extract

 Alkaloids + + + +

 Saponins _ + + _

 Flavonoids + _ _ _

 Phenols + + + +

 Glycosides + + _ _

 Tannins + + + +
Key: +, Present; -, Absent.

Table 2: Physical Appearance of Moringa oleifera and Weight Obtained After Evaporation

Physical Properties

Colour Weight, g

Diethyl Ether Ethanol Aqueous Ethyl Acetate Diethyl Ether Ethanol Aqueous Ethyl Acetate

Oily and dark Oily and dark green Brown Oily and dark green 6.44 5.45 15.95 5.95

Table 3: Quantitative Phytochemical Analysis

Sample Alkaloid, % w/w Flavonoid, % w/w Phenol, % w/w Glycoside, mg/g Tannin, n mg/g

Moringa oleifera 2.94 10.54 1.72 0.21 0.01

 Table 4: Antibacterial Activities of Aqueous, Ethanol, Diethyl Ether and Ether Acetate of

Antibiotics (Controls ) Zone of Inhibition on Test Organisms in Millimeter, mm

Escherichia coli  Pseudomonas
aeruginosa

 Staphylococcus
aureus

 Salmonella
typhi

 Streptococcus
pyogenes

 Klebisella
aerogenes

Ciprofloxacin 250 mg/mL 20 26 27 21 25 20

Tetracycline 250 mg/mL 10 5 12 21 27 9

 Table 5: Antibacterial Activities of Aqueous, Ethanol, Diethyl Ether and Ether Acetate of Moringa oleifera at Various Concentration on
Test Organisms

Concentration of ex-
tracts, % and mg/mL

Zone of Inhibition on Test Organisms in Millimeter, mm

Escherichia coli  Pseudomonas
aeruginosa

 Staphylococcus
aureus

 Salmonella
typhi

 Streptococcus
pyogenes

Klebisella aerogenes

Aqueous 100% - - - - - -

Aqueous 80% - - - - - -

Ethanol 200 mg/mL 7 - 3 7 1 6

Ethanol 160 mg/mL 4 - - 3 - -

Diethyl ether 200 mg/
mL

8 - 4 1 7 1

Diethyl ether 160 mg/
mL

2 - - - - -

Ethyl acetate 200 mg/mL 8 - 9 10 12 4

Ethyl acetate 160 mg/mL - - 7 7 7  2 (-) means No zone of
inhibition
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Figure 1: Bar chart Representation of Total Zones of Inhibition at 100% Aqueous and 200 mg/mL of Ethanol, Diethyl Ether and Ethyl 
Acetate Extracts of Moringa oleifera on Test Organisms
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Figure 2: Bar Chart Representation of Total Zones of Inhibition at 80% Aqueous and 160 mg/mL of Ethanol, Diethyl Ether and Ethyl 
Acetate Extracts of Moringa oleifera on Test Organisms

DISCUSSION

The findings of the preliminary phytochemical investigations 
and the results of antibacterial activity were depicted in the 
respective tables and figures. The plant extracts was tested on 
two Gram positive bacteria (Staphylococcus aureus, and Strep-
tococcus pyogenes) and four Gram negative bacteria (Escherich-
ia coli, Salmonella typhi, Klebsiella aerogenes and Pseudomonas 
aeruginosa). Different parts of plant extracted with different 
types of solvents have been used by different researchers for 
investigating their medicinal purposes. In this present study, 
water, ethanol, ethyl acetate and diethyl ether were used as 
extractive solvents. The essence of using different solvents 
was to utilize their differential extractive properties.
Aqueous extract contains most of the phytochemical con-
stituents tested in this study. Alkaloids, phenol, and tannin 
were present in all the solvent extracts. The presences of these 
phytochemical constituents in leaves of tested plants were 
being responsible for the antibacterial activities exhibited 
by the plants which confirms with the works of Animashaun 
et al. [6]. In the leaf extracts, flavonoids were the highest 
phytochemical component while the least was tannin. This 
confirms with the work of Udochukwu et al. [19] and Ani-
mashaun et al. [6]. 
The overall result of antibacterial tests using the extract at 
100% aqueous and 200 mg/L of diethyl ether, ethyl acetate 
and ethanol of Moringa oleifera on test organisms were 5mm 
on Echerichia coli, 9 mm on Pseudomonas aeroginosa, 16 mm on 
Staphylococcus aureus, 25 mm on Salmonella typhi, 11 mm on 

Streptococcus pyogenes and 7 mm on Klebsiella aerogenes show-
ing that Moringa oleifera has the highest antibacterial activity 
on Salmonella typhi and least on Klebsiella aerogenes. 80% and 
160mg/ml of aqueous diethyl ether, ethyl acetate and ethanol 
extracts on/ against test organisms showed least zone of inhibi-
tion. These agree with the work of Swee et al. [20]. 
Ciproflaxacin had more antibacterial properties than Tetracy-
cline on the test organisms in the range of 20 mm-27 mm and 5 
mm-27 mm respectively (Table 4). Findings from present work 
showed zone of inhibition equal to some of the selected antibi-
otics. This contradicts the work of Udochukwu et al. [19].
The result obtained from this research work indicates that the 
leaves of Moringa oleifera contain antimicrobial substances 
which is both bacteriostatic and bacteriocidal on several spe-
cies of bacteria. However the bacteria varied widely in their 
degree of susceptibility to the plants extracts. The plant ex-
tracts should therefore be seen as a potential source of useful 
drugs. The phytochemical constituents can be investigated 
further to achieve lead molecules in the search of novel herb-
al drugs.

ACKNOWLEDGMENTS

None declared.

CONFLICTS OF INTEREST

There is no conflict of interests.



American Journal of Life Science Researches

73

REFRENCES
1. Nnaemeka AI. Screening of some Nigerian Medicinal Plants for Bacte-

rial Activity. Int J Engin Sci. 1991;9(2):83-96. 
2. Parrotta JA. Moringa Oleifera Lam: Resedá, Horseradish Tree, Morin-

gaceae, Horseradish-tree Family. J Inst Tropic Forecast. 1993;20(6):11-
20. 

3. Sogbo KA. Moringa Leaf Farming Systems: Conditions for Profitability 
and Sustainability. Retriev. 2013;13:11-9. 

4. Wallis N. West African Miracle Tree offers nutraceutical benefits” s. 
Tree Life J. 2003;6(9):211-28. 

5. Coote HC, Stwewart M, Bonongwe C. The Distribution, uses and 
Potential for Development of Moringa oleifera. For Res Inst Malawi. 
1997;49(1):30-9. 

6. Animashaun JO, Williams FE, Toye AA. Towards Validating Moringa’s 
Nutraceutical Benefits: An Examination of Consumers’ Perspectives 
vis-à-vis Health Benefits Efficacy and Willingness to Pay. J Agris Online 
Paper Econ Inf. 2013;5(2):11. 

7. Adejumo OE, Kolapo AL, Folarin AO. Moringa oleifera Lam. (Morin-
gaceae) grown in Nigeria: In vitro antisickling activity on deoxygenat-
ed erythrocyte cells. J Pharm Bioallied Sci. 2012;4(2):118-22. DOI: 
10.4103/0975-7406.94812 PMID: 22557922

8. Makkar HP, Francis G, Becker K. Bioactivity of phytochemicals in some 
lesser-known plants and their effects and potential applications in live-
stock and aquaculture production systems. Animal. 2007;1(9):1371-
91. DOI: 10.1017/S1751731107000298 PMID: 22444893

9. Chumark P, Khunawat P, Sanvarinda Y, Phornchirasilp S, Morales NP, 
Phivthong-Ngam L, et al. The in vitro and ex vivo antioxidant proper-
ties, hypolipidaemic and antiatherosclerotic activities of water extract of 
Moringa oleifera Lam. leaves. J Ethnopharmacol. 2008;116(3):439-46. 
DOI: 10.1016/j.jep.2007.12.010 PMID: 18249514

10. Bukar A, Uba A, Oyeyi T. Antimicrobial profile of Moringa oleifera 
Lam. extracts against some food–borne microorganisms. Bayero J Pure 
Appli Sci. 2010;3(1). 

11. Doughari JH, Pukuma MS, De N. Antibacterial effects of Balanites ae-
gyptiaca L. Drel. and Moringa oleifera Lam. on Salmonella typhi. Afr J 
Biotech. 2007;6(19):2212-5. 

12. Peter KV. Underutilized and Underexploited Horticiltural crops. 4th 
ed. India: New India publishing; 2008.

13. Olson M. Moringaceae Drum Stick Tree. J Flora North AM. 
2010;7:167-9. 

14. Fashey JW. Moringa oleifera review of the Medical Evidence for its 
Nutritional, therapeutic and prophylactic properties. Tree Life J. 
2005;1:710-6. 

15. Torondel B, Opare D, Brandberg B, Cobb E, Cairncross S. Efficacy of 
Moringa oleifera leaf powder as a hand-washing product: a crossover 
controlled study among healthy volunteers. BMC Complement Altern 
Med. 2014;14:57. DOI: 10.1186/1472-6882-14-57 PMID: 24528477

16. Astuti DA, Becker K, Richter N, editors. Utilization of methanol ex-
tracted of Moringa and mulberry leaves to evaluate energy and protein 
balance of Nile tilapia. PROCEDING OF THE MINI WORKSHOP 
Southeast Asia Germany Alumni Network (SEAG)“Empowering of 
Society through the Animal Health and Production Activities with the 
appreciation to the Indigenous Knowledge”; 2007; Germany: Univer-
sity Press GMbH.

17. Nwobu RAU, Uzochukwu IC, Okoye EL, Gupta VK, Singh GD, Singh 
S, et al. Phytochemical analysis and antimicrobial activity of Hyptis sua-
veolens. Med Plant Phytochem Pharmacol Ther. 2010;1:390-6. 

18. Monica HK, Sharma B, Sarka C, Singh C. Kinetics of drumstick 
leaves (Moringa oleifera) during convective drying. Afr J Plant Sci. 
2010;4(10):391-400. 

19. Udochukwu U, Omeji F, Uloma S, Oseiwe D. hytochemeical Analysis of 
Vernonia amygdalina and Ocimum gratissimum extracts and their Anti-
bacterial Activity on some Drug Resistant Bacteria. Am J Res Commun. 
2015;3(5):225 – 35. 

20. Swee K, Wan Y, Ho B, Roo KN, Woons SL, Huyunh K, et al. Vernonia 
amygdalina: an ethnoveterinary used Green Vegetable with Multiple 
Bioactivities. J Med Plant Res. 2010;4(25):2787-812. 


