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ABSTRACT

Antibacterial activities of aqueous and alcoholic extracts of Mangifera indica leaves were studied against pathogenic
Streptococcus pyogens, Enterococcus faecalis and Escherichia coli bacterial strains that obtained from university of
Baghdad, college of veterinary medicine and compared with Ampicillin (0.2ug/p) by using agar well diffusion
method. The present study reveals that the pattern of inhibition varied with the solvents used for extraction. Plant
extracts prepared in ethanol solvents provided more consistent antibacterial activity as compared to aqueous extracts.
Gallotannin, mangiferin, flavonoids, alkaloids and tannins make ethanol extract more active against this bacterial
species. Gram positive and Gram-negative bacteria were inhibited by almost all the extracts even in very low
concentrations. Results of the present study sign the interesting assurance of designing a potentially active

antibacterial agent from Mangifera indica leaves.
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INTRODUCTION

The general population is increasingly using herbal
medicines in the treatment of many disorders. In present
many modern drugs are derived directly or indirectly from
plants (Sharif and Banik, 2006). Mangifera indica is a large
evergreen tree, long living, native from tropical Asia, it has
been introduced wherever the climate is sufficiently warm
and damp and is now completely naturalized in many parts
of tropics and subtropics (Ross, 1999). There are many
traditional medicinal uses for the different parts of M.

indica throughout the world. The leaves possess
antibacterial, antifungal, antiviral, anti-amoebic,
anthelmintic, antimalarial activity (Masud, 2016),

antiulcerogenic action (Severi et al., 2009 and Neelima et
al., 2012), hypoglycaemic activity (Reda et al., 2010),
atherogenicity Muruganandan et al., 2005), anticancer (Ali
et al., 2012 and Timsina & Kilingar, 2015), hepatoprtective
(Nithitanakool et al., 2009), antidiarhoea (Alkizim et al.,
2012) and antiinflamatory (Dhananjaya & Shivalingaiah,
2016). The objective of the study was to evaluate the
antibacterial properties of Mangifera indica leaves aqueous
and alcoholic extracts against Streptococcus pyogens,
Enterococcus faecalis and Escherichia coli.

MATERIALS AND METHODS

Collection of plant
The fresh green leaves of Mangifera indica collected
from local gardens in Baghdad /al-Amirya in April 2017,
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dried leaves were ground to fine powder by electrical
grinder. This powder was stored in airtight bottles and
subjected to various extraction procedures.

Extraction

Two types of extracts, aqueous and ethanolic extract
from Mangifera indica leaves were prepared. 10 g powder
was soaked in 100 ml of distilled water in falsk and
another in ethanol separately. The flasks were put on
magnetic stirrer for 72 hours with shaking at 45°C. The
solution was then filtered using muslin cloth. The
supernatant was again filtered using Whatman filter paper
under strict aseptic conditions and the filtrate was
collected in fresh sterilized bottles and stored at 4°C until
further use. The crude extracts were centrifuged at 3000
rpm for 10 minutes at 25°C. The ethanol extracts were
evaporated at 50°C while the aqueous extracts were
evaporated at 80°C in rotary evaporator. All dried extract
samples were stored at 4°C (Aderibigbe et al., 2001).

Bacterial isolates

Bacterial cultures were activated in screw capped
tubes containing 10 ml of brain heart infusion agar slants
and incubated for 24 hours at 37°C. For maintenance of
isolates, nutrient and brain heart infusion agar were stored
at 4°C and were sub -cultured once every two-weeks for
further investigation (Quinn et al., 2004). Pathogenic
bacteria isolate was obtained from the College of
Veterinary Medicine/ University of Baghdad.
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Antibacterial assay:
Preparation of standard bacterial suspension

The mean numbers of the viable bacterial cell / ml of
the stock suspensions was measured by the average of the
standard McFarland solution No.0.5. By taking 1 ml from
over-night cultures [brain heart infusion broth (BH)] of
bacterial suspension mixing with 9 ml of pepton water,
then taking 1 ml of this suspension and making serial ten-
fold dilution (Quinn et al., 2004).

Preparation the concentration of antibacterial

Stock solution of Ampicillin was prepared by mixing
0.1 gram with10 ml of distilled water (10mg/ml), then
concentrations of (0.2 pg/ pl) were prepared by mixing
known volume from the stock solution with distilled
water.

Preparation of different concentrations of Mangifera
indica leaves extract

Stock solution of each extracts was prepared by
mixing 0.1 gram with 10 ml of distilled water (10mg/ml),
then concentrations of (50, 100 and 150pg/ pl) were
prepared by mixing known wvolume from the stock
solution with distilled water. These concentrations
extracts and antibacterial were used in sensitivity test to
determine the bacterial sensitivity to extracts and
Ampicillin.

Sensitivity test

Sensitivity test of the agoues and ethanolic extract of
Mangifera indica leaves was compared with antibacterial
agent. The method of agar well diffusion was adopted
according to Kavanagh (1972) and Perez et al., (1990).
0.5ml of standardized stock suspensions (1.5 x108 cfu/ml)
of each type of bacteria was mixed to 500 ml of sterile
Mueller Hinton agar at 450C. Fifteen milliliters of the
inoculated Mueller Hinton agars were diffused into the
sterile Petri dishes of each. The agars were left to set for
10 minutes to permit solidifying the agar and making
wells in these plates, in diameter 6 mm were cut by a
sterile Pasteur pipette and the discs of agar were removed
by sterile forceps, after that the wells were filled with 55
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microliters of each concentrations of extracts (50, 100 and
150pg/ pl) using micropipette. The plates of this test were
then incubated at 370C in the upright position for 24
hours. Three replicates were done for every concentration
of extracts and the activity was dictated by measuring the
distance across (diameter) of inhibition zone around every
well by millimeter against Streptococcus pyogens,
Enterococcus faecalis and Escherichia coli at the same
time. The observations and standard errors meanes values
were tabulated. Ampicillin was used as a reference to
determine the sensetivity test for Streptococcus pyogens,
Enterococcus faecalis and Escherichia coli. The same
technique which was used for Mangifera indica leaves
extracts was used for determination of antibacterial agent
with concentration (0.2 pg/ pl).

RESULTS

Different concentrations of aqueous and ethanolic
Mangifera indica leaves extracts (50, 100,150 pg/ul) and
antibacterial (Ampicillin 0.2 pg/ul) were used in agar well
diffusion assay, caused different degrees of zones of
inhibition against Streptococcus pyogens, Enterococcus
faecalis and Escherichia coli. The size of inhibition zones
was different according to concentration of the extracts
and antibacterial agent, the size of inhibition zone
proportionally increased with increasing of concentration
of the agents, Table 1 and Figure 1.

The results showed that Streptococcus pyogens,
Enterococcus faecalis and Escherichia coli were sensitive
significantly (P<0.05) to ethanol extract more than
aqueous extract in the concentrations (50 pg/ pl, 100 pg/
mland 150 pg/ ul) using in this study. In this
concentrations, there was a significant increase (P<0.05)
in diameter of zone of inhibition in Streptococcus pyogen,
Enterococcus faecalis and Escherichia coli growth as
compared with zone of inhibition of aqueous extract.

The results of inhibitory zone diameter indicated the
sensitivity of bacteria towards different tested
concentrations. Extracts and antibacterial activities were
observed to be concentration dependent and this appeared
significantly in the concentrations 50, 100 and 150 pg/ pl.
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Fig. 1: Relationship between concentrations of aqueous and alcoholic extract and mean diameter of inhibition zone
(mm.) against Streptococcus pyogens, Enterococcus faecalis and Escherichia coli.

Table 1: Antibacterial activity of Mangifera indica leaves extracts and reference antibiotic in different concentrations on
Streptococcus pyogens, Enterococcus faecalis and Escherichia coli (diameter of inhibition zone in mm.)

Extract Concentration pg/pl Zone of inhibition (mm)
Streptococcus pyogens Enterococcus faecalis E. coli
Adqueous 50 6.52+0.10Fa 4.60+0.07Fb 4.20+0.07Dc
100 7.20+0.14Ea 5.50+0.07Eb 4.40+0.07Dc
150 8.70+0.14Ca 6.20+0.14Db 5.10+0.09Cc
Alcoholic 50 7.70£0.14Da 6.80+0.14Cb 4.40+0.11Dc
100 8.40+0.14Ca 7.18+0.13Cb 5.40+0.11Cc
150 9.80+0.14Ba 8.20+0.17Bb 6.40+0.14Bc
Ampicillin 0.2 23.20+0.09Aa 21.10+0.07Ab 18.30+0.7Ac

LSD=0.38. The different capital letters refer to significant differences between different groups (concentrations) at
(P<0.05). The different small letters refer to significant differences between different bacteria species at (P<0.05).

DISCUSSION

Antibacterial activity of Mangifera indica leaves
extracts was demonstrated upon gram-positive and gram-
negative bacteria was in agreement with Stoilova et al.,
(2005), and this may due to the presence of gallotannin
and mangiferin(Engels et al.,2011).The differences in the
observed activities of various extracts may be due to
varying degrees of solubility of the active constituents in
the solvent used. It has been documented that different
solvents have different solubility capacities for different
phytoconstituents (Abdul Hannan et al., 2013) and
ehanolic leaves extract revealed the existence of alkaloids,
carbohydrates, phytosterols, flavonoids and protein (Luka
and Mohammed, 2012).

Previous studies have revealed that mango leaf
extract is more affective against Gram positive bacteria
than Gram negative (Doughari and Manzara, 2008). This
may be attributed to presence of lipopolysaccharides
(LPS) in the Gram negative bacteria (Zakaria et al., 2006).

Conclusions

1. The extract of Mangifera indica leaves have
antibacterial activity against gram positive bacteria
(Streptococcus pyogens and Enterococcus faecalis)
and gram negative bacteria (Escherichia coli).

2. Antibacterial activity concluded that the alcoholic
extract effective for the three types of bacteria when
compared with aqueous extract and antibacterial
reference.

3. Antibacterial activity of Mangifera indica leaves
extract was concentration dependent.

REFERENCES

Hannan A, S Asghar, T Naeem, MI Ullah MI Ahmed, IS
Aneela and S Hussain, 2013. Antibacterial effect of
mango (Mangifera indica Linn.) leaf extract against
antibiotic  sensitive and  multi-drug  resistant
Salmonella typhi. Pak J Pharm Sci, 26: 715-719.

Aderibigbe, AO Emudianughe, TS and Lawal, BA, 2001.
Evaluation of the antidiabetic action of Mangifera
indica in mice. Phytother Res., 15: 456-458.

Ali MR, MJ Yong, R Gyawali, A Mosaddik, YC Ryu and
SK Cho, 2012. Mango (Mangifera indica L.) Peel
extracts inhibit proliferation of hela human cervical

carcinoma cell via induction of apoptosis. J Korean
Soc Appl Biolog Chem, 55: 397-405.

Alkizim FO, D Matheka, FK Abdulrahman and A
Muriithi, 2012. Inhibitory effect of Mangifera indica
on gastrointestinal motility. Med Chem Drug Discov,
2: 9-16.

Dhananjaya BL and S Shivalingaiah, 2016. The anti-
inflammatory activity of standard aqueous stem bark
extract of Mangifera indica L. as evident in inhibition
of Group 1A sPLA2. An Acad Bras Cienc 2016, 88:
197-209.

Doughari JH and S Manzara, 2008. In vitro antibacterial
activity of crude leaf extract of Mangifera indica
Linn. Afr J Microbiol Res, 2: 67-72.

Engels C, A Schieber and MG Ganzle, 2011. Inhibitory
Spectra and Modes of Antimicrobial Action of
Gallotannins from Mango Kernels (Mangifera indica
L.). Appl Environ Microbiol, 77: 2215-2223.

Kavanagh F, 1972. Analytical Microbiology. F. Kavanagh
(ED), WVol:ll, Academic press, New York and
London, pp: 11.

Luka CD and A Mohammed, 2012. Evaluation of the
antidiabetic property of aqueous extract of Mangifera
indica leaf on normal and alloxan-induced diabetic
rats. J Nat Prod Plant Resour, 2: 239-243.

Masud Parvez GM, 2016. Pharmacological Activities of
Mango (Mangiferailndica): A Rev J Pharmacog
Phytochem, 5: 01-07.

Muruganandan S, K Srinivasan, S Gupta, PK Gupta and J
Lala, 2005. Effect of mangiferin on hyperglycemia
and atherogenicity in streptozotocin diabetic rats. J
Ethnopharmacol, 97: 497-501.

Neelima N, M Sudhakar, MB Patil and BWS Lakshmi,
2012. Antiulcer Activity and HPTLC Analysis of
Mangifera indica L. Leaves. Int J Pharmac
Phytopharmacol Res, 1: 146-155.

Nithitanakool S, P Pithayanukul and R Bavovada, 2009.
Antioxidant and hepatoprotective activities of Thai
mango seed kernel extract. Planta Med, 75:1118-
1123.

Perez C, M Pauli and P Bazerque, 1990. An antibiotic
assay by agar-well diffusion method. Acta Biologiae
et Med Experim, 15: 113-115.

Quinn PJ, ME Carter, B Markey and GR Carter, 2004.
Clinical veterinary microbiology. mosby. Edinburgh,



London, New York, Oxford and Philadelphia (2nd
Ed.), USA pp: 21-63.

Reda MY, NR Morsi, EL Tahan and MA El-Hadad, 2010.
Effect of Aqueous Extract Mangifera Indica Leaves, as
Functional Foods. J Appl Sci Res, 6: 712-721.

Ross 1A, 1999. Medicinal plants of the world, chemical
constituents, traditional and modern medicinal uses.
Humana Press, Volume 1. Totowa, 197-205.

Severi JA, ZP Lima, H Kushima and ARM Brito,
Campaner dos Santos L, Vilegas, W and Lima AH,
2009. Polyphenols with antiulcerogenic action from
aqueous decoction of mango leaves (Mangifera
indica L.). Molecules, 14: 1098-1111.

Inter J Vet Sci, 2018, 7(3): 117-120.

Sharif MDM and GR Banik, 2006, Status and Utilization
of Medicinal Plants in Rangamati of Bangladesh. Res
J Agric Biolog Sci, 2: 268-273.

Stoilova I, S Gargova, A Stoyanova and L Ho, 2005.
Antimicrobial and antioxidant activity of the
polyphenol mangiferin. Herb Polonica, 51: 37-44.

Timsina B and N Kilingar, 2015.Mango seeds: A potential
source for the isolation of bioactive compounds with
anti-cancer activity. Int J Pharm Pharmac Sci, 7: 89-95.

Zakaria ZA, AM Mat Jais, MR Sulaiman, SSP Mohamed
Isa and S Riffin, 2006. The in vitro antibacterial
activity of methanol and ethanol extracts of Carica
papaya flowers and Magnifera indica leaves. J
Pharmacol Toxicol, 1: 278-83.



