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Abstract: Bacterial resistance to antibacterial drugs in the treatment of some bacterial infections has become
a menace, therefore causing untold health challenges to patients. The antibacterial activity of hot and cold water
and ethanolic extract of the leaf and stem bark of Irvingia gabonensis against Escherichia coli and
Staphylococcus aureus was evaluated using agar-well diffusion and agar dilution methods. All the organisms
were susceptible to all the extracts with the diameter of zones of inhibition ranging between 8mm-23mm for
ethanolic extract, 8mm-14mm for hot water extract and 8mm-20mm for cold water extracts. The Minimum
Inhibitory Concentration (MIC) ranged between 6.25mg/ml-50mg/ml. The Minimum Bactericidal Concentration
(MBC) ranged between 12.5mg/ml-50mg/ml. Sapinin, flavonoids, tannins, cardiac glycosides, anthraquinones,
phylobatanins and alkaloids were the phytochemical constituents detected from the irvingia gabonensis stem
bark and leaf extract. This study suggests that leaf and bark extract of Irvingia gabonensis has positive
antibacterial properties on the test organisms. Further exploration of these plant materials will possibly unveil
its potential use for the treatment of disease caused by the test organisms. 
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INTRODUCTION Interestingly, African mango (Irvingiagabonensis)

For a long period of time in history, plant has been against several bacterial and fungi [5, 6]. For instance, leaf
valuable and indispensible sources of natural product for extract of Irvirgiagabonensis used as a febrifuge. In
the health of human being and they have a great potential Cameroon, preparation mainly from the bark are used to
for producing new drugs [1,2]. Even today people who treat hernia and yellow fever and as an antidote for
live near to the forest use plant product to cure chronic poisoning. Kernels of Irviginiagabonensis are used to
diseases. According to the World Health Organization, treat diabetes. Preparations from the bark are rubbed on to
plants are a source of compounds that have ability to the body to relieve pains and are applied to sores and
combat disease, antimicrobial, antiviral and antifungal wound and against toothache. They are also taken to treat
activities [1, 3]. diarrhea [7]. Potential mechanism of action include

Day by day new dreaded diseases are arising. The membrane disruption by terpenoidsand inactivation of
rise of antibiotic resistant microorganism is one of the microbial adhesion, enzymes and cell envelope transport
severe problems in health care system of the world and proteins by ellagic acid-like compounds [5].
infectious disease are the second most serious causes of Escherichia coliis a gram-negative facultatively
death worldwide [1, 4]. Therefore, new drugs have to be anaerobic rod-shaped bacterium commonly found in the
found in order to combat such diseases and it is essential lower intestine of warm-blooded organism (endotherms).
to find new compounds that have antimicrobial properties. [8]. Most Escherichia strain are harmless, but some
Concerning the above facts, it is worthwhile to screen serotypes can cause serious food poisoning in human
plant species which have the above properties to and are occasionally responsible for product recalls due
synthesize new drugs [1]. to food contamination [9]. The harmless strains are part of

leaf and root extracts have documented inhibitory activity
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the normal flora of the gut and can benefit their host by Purification and Re-identification of the Bacterial
producing vitamin k  and preventing colonization of the2

intestine with pathogenicbacteria [10-12]. On the other
hands Staphylococcusaureus is a gram-positive coccal
bacterium that is member of the Firmcutesand is
frequently found in the respiratory tract and on the skin.
It is often positive for catalase and nitrate reduction.
Although Staphylococcusaureusis not always
pathogenic, it is a common cause of skin infections such
as abscesses respiratory infections  such  as  sinusitis
and food poisoning [13].

Therefore, this study aims to investigate the
antibacterial  activity  of  Irvingiagabonensis (Bush
mango) leaf and stem bark on Escherichia coli and
Staphylococcus  aureus,  as well as the minimum
inhibitory concentration (MIC) of the extracts were
determined.

MATERIALS AND METHODS

Collections  of  Plant  Materials  and  Processing:
TheLeaf and stem bark of plant materials
Irvingiagabonensis (Bush mango tree) were collected
from Umuagara Izhiamgbovillage of OhaukwuLocal
Government Area of Ebonyi state, Nigeria. The plant
material were examined and authenticated by Dr. C.V
Nnamaniof Applied Biology Department, EbonyiState
University Abakaliki, Nigeria. The plant samples were
transferred to Microbiology Laboratory Unit for
processing. At arrival the leaves and bark were washed
with distilled water to reduce the bacterial load and also
were  size reduced with sterile knife in order to facilitate
drying.  The  plant  parts  were dried at room temperature
in  order  to  prevent loss of active constituents which
may be thermo-labile and drying was continued until
constant weights obtained.After drying, the leaves and
bark were separately grounded using sterile mortar and
pestle and electric grinder into fine powder and was
stored for further use.

Preparation of Extracts: Here, 100g of powdered
Irvingiagabonensis leaves and stems bark were extracted
using ethanol, hot water and cold water according to [14].

Qualitative Determination of Phytochemical Components
of Leaf and Bark Extract of Irvingiagabonensis: The
following phytochemicals were qualitatively determined
inleaf and bark extracts Irvingiagabonensisnamely: tannin
[15], alkaloids [16], saponin [17], phlobatannins [18].
Anthraquinones [19], flavonoid and cardiac glycoside
[16].

Isolates: The bacterial isolates (Escherichia coli and
Staphylococcus aureus)were sub-cultured on nutrient
agar plate and incubated at 37°C for 24 hours. There were
re-identified using gram staining and conventional
biochemical tests such as catalase test and coagulase
tests [20, 21].

Gram  Staining:  Gram  staining  is  of a great importance
in the recognition and identification of gram positive
bacteria and gram negative bacteria.A smear of isolate
was made on a clean glass slide and allowed to air dry
then the slide was  passed  through   a   Bunsen  flame for
3  times  to heat  fix.  The slide was flooded with crystal
violent and it was allowed to stay for 30-60seconds.
Thereafter it was washed off with distilled water, then
theslide was flooded withlugol’s iodine and was allowed
to stay for 30-60 seconds, it was washed off with distilled
water. Thereafter the slide was flooded with acetone
(alcohol) and was washed away immediately with water
then slide was flooded with safranin and was allowed to
stay for 1-2 minutes and it was allowed to air dry for
10minutes. The dried slide was placed under microscope
and was viewed with X100 (oil immersion) objective

Biochemical Test: The following biochemical tests were
carried out Catalase Test and Coagulase Test[20], Methyl
Red Test [21] and Indole Test. 

Preparation of 0.5 McFarland Standards: Firstly, 1%
chemically pure sulphuric acid was prepared by adding
1ml of concentrated sulphuric acid on99ml of distilled
water in conical flask. Also 1% of barium chloride solution
was prepared in another test-tube by adding 0.5g of
dehydrated Barium chloride to 50ml of distilled water.
Then slowly, with constant agitation, 0.6ml of Barium
chloride solution was added to 99.4ml sulphuric acid [20].

Standardization of Inoculums: Suspension of inocula was
prepared in test-tube from the stock culture, which were
maintained on nutrient agar slant 40°C. the density of
organism inoculated on to the media for susceptibility test
was determined bycomparism with the turbidity of 0.5
McFarland and standards.

According to the manufacturer’s specification in
1000ml flask and sterilized by autoclaving at 121°Cfor
15minutes.

Antimicrobial Susceptibility Testing: The test organism
were checked to know whether they are susceptible to the
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herbal extract by carrying out antimicrobial screening RESULT
using the extracts and by determining the minimum
inhibitory concentration (MIC) and minimum bactericidal
concentration(MBC).

Antimicrobial Screening of the Extract: 20ml of sterile
nutrient agar was poured into the sterile Petri- dish and
allowed to gel. The surface was flooded with 2ml of 18
hours broth culture standardized according to National
Committee forClinic Laboratory Standard (NCCLS, 2002)
by gradually adding normal saline to compare its turbidity
to McFarland standard of 0.5 which is approximately
1.0x10 cfu/ml. the surface was allowed to dry and sterile6

No.4 Cork borer was used to bore six holes of about 2.5cm
equal size on the surface 0.1ml of the extract at different
concentrations of 6.25%w/v, 12.5%w/v, 25%w/v, 50%w/v
and 100%w/v was dropped into each hole and the plate
was kept for about 1hour at room temperature and
incubated at 37°C for 18hours. The diameter of zones of
inhibition was measured after incubation to the
nearestmillimeter(mm). The experiment was repeated three
times and the mean diameter was taken. Amoxicillin 25mg/l
was used as control [14]

Minimum Inhibitory Concentration (MIC)and Minimum
Bactericidal Concentration (MBC) Determination
The Minimum Inhibitory Concentration: This was
determined  by  Agar  dilution   method   Ten  milliliter
(10ml) volume  of  double  strength  melted Mueller-
Hinton  agar   at   45°  was  diluted  with  equal  volume of
the  test  extract  in  graded  concentration  (50%w/v,
25%w/v, 12.5%w.v, 6.25% w/v and  3.13%w/v).  These
were  poured  aseptically  into  sterile Petri-dishes and
dried at 37° for 1hour with the lid slight raised.
Standardized test bacteria (10 cfu/ml)were aseptically6

inoculated on the surface of the media/agar for each
concentration of the test plant extract [14]. These were
incubated at 37°C for 18 hours.

The M.I.C value was taken as the least
concentrations of the extract showing no detectable
growth.

The Minimum Bactericidal Concentrations: This was
determined by transferring incubated organism from the
concentration   that   showed   no   visible   growth  from
the M.I.C   determination   into   a   sterile   nutrient   agar.
These were incubated at 37°C for 72 hours. The least
concentration of the extract that showed no bacterial
growth on the surface of the medium was taken as the
M.B.C.

Phytochemical Analysis: The phytochemical analysis of
the plant extracts revealed the presence of saponins,
alkaloids, cardiac glycosides, anthraquinones, tannins,
flavonoid and phlobatan.

Fig. 1: Inhibitory zone diameter (mm) of ethanol bark
extract of Irvingiagabonensis against Escherichia
coli and Staphylococcus aureus at different
concentrations.

Fig. 2: Inhibitory zone diameter (mm) of ethanol leaf
extract of Irvingiagabonensis against Escherichia
coli and Staphylococcus aureus at different
concentrations.

Fig. 3: Inhibitory zone diameter (mm) of hot waterbark
extract of Irvingiagabonensis  against Escherichia
coli and Staphylococcus aureus at different
concentrations.
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Fig. 4: Inhibitory zone diameter (mm) of hot water leaf antibacterial activity of Irvingiagabonensisagainst E.coli.
extract of  Irvingiagabonensis against Escherichia The phytochemical screening of the plant parts
coli and Staphylococcus aureus at different extract revealed the presence of saponin, flavonoids,
concentrations. tannins, cardiac glycoside, anthraquinones, phtobayanins

Fig. 4.5: Inhibitory  zone  diameter  (mm)  of  cold  water prepared from plant and animal origin, most of the time
bark extract of Irvingiagabonensis against subjected to contamination and deterioration while
Escherichia coli and Staphylococcus aureus at antibiotic are usually prepared from synthetic materials by
different concentrations. means of reproducible manufacturing techniques

Fig. 5: Inhibitory  zone  diameter  (mm)  of  cold  water apparent on both the leave and bark extract, therefore, the
leaf extract of Irvingiagabonensis against plant could be a source of new antibiotic.
Escherichia coli and Staphylococcus aureus at
different concentrations. REFERENCES

DISCUSSION 1. Nasamento,  G.G.F.,  J.  Locatelli,  P.C.  Freitas  and
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CONCLUSION

Irvingiagabonensis(bush mango) contains chemical
constituents which posses antibacterial activity against
E.coli, the causative agent of diarrhea, fatal dehydration,
urinary tract infection and bladder infection and
Staphylococcus aureuscausative agent of skin lesion
such as boils, pneumonia and gastroenteritis. The eye
infection, diarrhea, healing of wound and inflammation of
testicles. The chance to find antimicrobial drugs were
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