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ABSTRACT

The study investigated the antimicrobial potencies of the aqueous and ethanolic |eaves extracts of Ficus platyphylla
D. on some selected microorganisms namely Escherichia coli, Salmonella typhi, Klebsiella pneumoniae,
Pseudomonas aeruginosa, Saphylococcus aureus, Sreptococcus pyogenes, Bacillus subtilis and Candida albican.
The methods used were paper disc and agar well diffusion. In both methods the aqueous leaves extracts did not
show any antimicrobial activity against the tested organisms but the ethanolic extract markedly inhibited the growth
of K. pneumoniae, P. aeruginosa and B. subtilis at the concentrations used (100, 200 and 400mg/ml).The minimum
inhibitory concentration (MIC) of the ethanolic extract was 12.5mg/ml, 25mg/ml and 100mg/ml for P. aeruginosa,
B. subtilis and K. pneumoniae respectively in paper disc method. In Agar well diffusion method, the MIC was
6.25mg/ml, 12.5mg/ml and 50mg/ml against P. aeruginosa, B. subtilis and K. pneumoniae. The minimum
bactericidal concentration (MBC) of the extract was 12.5mg/ml 50mg/ml and 100mg/ml in paper disc method and
12.5mg/ml, 25 mg/ml and 100mg/ml in Agar well method against P. aeruginosa, B. subtilis and K. pneumoniae
respectively. The result of this study showed that ethanol was a better extractive solvent for the antimicrobial active
component(s) of the leaves of the plant and may be a good candidate for drug development which could be a cure
for some ailments.
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INTRODUCTION

Plants are used medically in different countried are sources of many potent and powerful drugsMibkt of the
developing countries have adopted traditional meddicactice as an integral part of their culturp Plants remain
the primary source of many important drugs in addro medicine today. A Phytopharmaceutical prepamatr
herbal medicine is any manufactured medicine obthiexclusively from plant (aerial and non-aerianpljuice,
resin and oil) either in crude state or as a physomaceutical formulation [3]. The plants that pesstherapeutic
properties or extract with beneficial pharmacolagieffects on animal body are generally designatetinedicinal
plants”. Although, there are no apparent morphaalgcharacteristics in medicinal plant growing witiem, yet
they possess some special qualities or virtuesntiae them medicinally important. Herbs and heftiahulations
for the treatment of ailments have continued teisex increased attention because of the strongfhtblat these
products are safe since they belong to naturalceo[#]. New therapeutic agents are of great demtahy
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infectious diseases are known to be treated withbdtenedicines throughout the human civilizationday, plant
materials continue to play roles in primary heatiecand higher plants have been shown to be pakteotirce for
the new antimicrobial agents [5]. Indigenous plaats reservoirs of various metabolites and proddenitiess
source of important chemicals that have diversébioal properties [6]. Many therapeutic attributdsmedicinal
plants are traced to plant constituents and theigimadi actions of these constituents are uniqupaxicular plant
species or family. In particular, the antimicrobaativity of plant extracts has formed the basisnahy applications
including traditional medicine.

The use of medicinal plants in preventive (propbita or curative (therapeutic) disease conditismot new. In
view of this, more plants are being searched feirthossible beneficial effects with the aim ofrlging hope of
adequate and affordable delivery to mankind [7]islin line with this that the present study wasigeed to
investigate the potency &icus platyphylla D. leaves extracts against some selected microorganism

MATERIALSAND METHODS
All chemicals and reagents used were of analyycades.

Plant material and extraction

The leaves of matureicus platyphylla D. were collected on the campus of the Universityiafiduguri, Borno,
Nigeria, and were identified by a plant taxonomigtthe Department of Biological Sciences, Universiif
Maiduguri. The leaves of the plant were washed wlittilled water and thoroughly shade-dried for eek. The
dried leaves were then pounded to fine powder uséasgle and mortar. The powder weighed 200g, waedin a
clean dry container.

Aqueous extraction

One hundred (100) gram of the powdered leavesdtwes dissolved in 500ml of water. The suspendéatiso

was left to stand at room temperature for 5houbh& Jolution therefore, was filtered using Whatmarfilter paper
and the residue discarded. The dark-green extralcteyl was measured [8,9] and stored in an ait-tightainer for
further analysis.

Ethanolic extraction

Ethanolic extraction was carried out by dissolviig of the powdered leaves in 500ml of ethanok Jispended
solution was left to stand at room temperaturesfuours. The solution therefore was filtered usingathan filter

paper and the residue discarded. The filtrate vaaentrated by direct exposure to air. The darlergrextract

yielded was weighed [8,9] and stored in an airttighntainer for further analysis.

ANTIMICROBIAL SENSITIVITY TESTS

Preparation of inocula

Clinical pure isolates ofKlebsiella pneumoniae, Escherichia coli, Salmonella typhy, Bacillus subtilis,
Staphylococcus aureus, Streptococcus pyogenes, Pseudomonas aeruginosa andCandida albican were obtained from
the Department of Veterinary Medicine Research katooy, University of Maiduguri, Borno State. Eaiclocula
was prepared by inoculating the stock culture theg been suspended in saline solution (0.9%) inteeshly
prepared nutrient agar at 37°C for 24hours.

Preparations of discs

Three concentrations of the plant extract (400mg2®0mg/ml, and 100mg/ml) were used. Discs of Wiaatfiiter
paper with a diameter of 6.00mm were impregnatet! thie different concentrations of the extractsm@wercially
available antibiotic discs were used as controkfamparison.

Disc diffusion

Disc diffusion was determined using the method 1df][ The disc of Whatman #1 filter paper impregdatéth

known volume and appropriate concentration of tkteaet were placed on plates of sensitivity testragniformly
inoculated with the test organisms. Tetracyclins wsed as standard antibiotic. The media were atedbat 37°C
for 24hours and the zones of inhibition were meadur
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Agar well diffusion

The antimicrobial sensitivity test was carried osing the method described by [11]. The culturéeglavith the test
organisms were allowed to solidify and punched witsterile cork borer (6mm diameter) to make opeliswThe
open wells were filled with 0.05ml of the threefditnt concentrations of the plant extract. Theparations were
incubated for 37°C for 24hours. Subsequently, thtep were appropriately measured for zones obitibin.

Determination of minimum inhibitory concentration (MIC)

The MIC was determined by the method of Ellof [12] asdified by [13]. For each bacterium, five test tslveere
used each containing the culture medium, inoculachextract. The concentrations were 100 mg/ml, §0mh 25
mg/ml, 12.3 mg/ml, and 6.2mg/ml. The test tubesenmeovered and incubated overnight at 37°C for 2¢hou
Inhibition of bacterial growth was adjusted by fdity of the medium. The MIC was defined as the dstv
concentration at which no visible turbidity was eh&d.

Deter mination of minimum bactericidal concentration (M BC)

Determinationof the MBC was done as described by [11]. The MBS wefined as the lowest concentration of the
lowest of the extract at which 99.9% of the baelepiopulations were killed after 24hours of incudratat 37°C.
MBC was carried out by sub-culturing the growthtlie test tube into another plate and incubated7&t Jor
24hours. From the tube showing no visible signrofagh in MIC determination, 0.1ml was inoculatetbira sterile
nutrient agar and then incubated at37°C for 24holie least concentration that did not show groefhest
organism was considered as the MBC.

RESULTS

Table 1 is the result for sensitivity of test origams to the aqueous leaves extract at differentemnations. From
the table all the organisms were resistant to tigeaus leaves extract, using both the paper didcagar well
diffusion methods.

Table 2 and 3 are the results of the antimicrafgasitivity test of the ethanolic leaves extracEoplatyphylla on
the test organisms using disc method (table 2) agat well method (table 3) respectively, which hadying
degrees of antimicrobial activity against threeamigms:Klebsiella pneumoniae, Pseudomonas aeruginosa and
Bacillus subtilis, while E. coli, Salmonella typhy, Staphylococcus aureus, Sreptococcus pyogenes, and Candida
albican were resistant to the plant extract at all cotregions used. The highest antimicrobial sensitivilas
observed again®. aeruginosa with diameter zone of inhibition of 25mm and 30ratl00mg/ml concentration in
table 2 and table 3 respectively. The lowest dgtivias observed k. pneumoniae with the diameter zone of
inhibition 8mm and 11mm at 100mg/ml in table 2 galole 3 respectively.

From table 4, the minimum inhibitory concentrati¢fiC) in disc diffusion method showed that at centcations
of 12.5mg/ml, 25mg/ml and 100mg/ml can inhiBitaeruginosa, B. subtilis, andK. pneumoniae respectively, while
the MIC in well diffusion method, it showed that @incentrations of 12.5mg/ml, 50mg/ml, an@.3mg/ml the
extract can inhibit the growth & subtilis, K. pneumoniae, andP. aeruginosa respectively.

From table 5, the minimum bactericidal concentragi@MBC) of 12.5mg/ml, 50mg/ml, and 100mg/ml of ghant
extract is bactericidal tB. aeruginosa, B. subtilis, andK. pneumoniae respectively in disc method. While the MBC
of concentrations 12.5mg/ml, 50mg/ml and 100mg/iihe ethanolic leaves extract showed that theaektwas
bactericidal tdB. subtilis, P. aeruginosa, andK. pneumoniae respectively in well diffusion method.

TABLE 1. Sensitivity of test organismsto the aqueous leaves extract at different concentrations using disc and agar well method

PLANT EXTRACT DIAMETER ZONESOF INHIBITION (mm)
CONCENTRATION (mg/ml) | ECO | SAT | KLP | PSD | STP | STR | BAS | CAN
400 R R R R R R R R
200 R R R R R R R R
100 R R R R R R R R
Tetracycline (contro 21 23 19 22 18 20 26 20

KEY: R=resistant, ECO= Escherichia coli, SAT= Salmonella typhi, KLP= Klebsiella pneumoniae, PSD= Pseudomonas aeruginosa, STP=
Staphylococcus aureus, STR= Streptococcus pyogenes, BAS= Bacillus subtilis, CAN= Candida albican
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TABLE 2. Sensitivity of test organismsto the aqueous leaves extract at different concentrations using disc diffusion method

PLANT EXTRACT DIAMETER ZONES OF INHIBITION (mm)
CONCENTRATION ECO | SAT | KLP | PSD | STP | STR | BAS | CAN
(mg/ml)
400 R R 13 35 R R 14 R
200 R R 11 29 R R 12 R
100 R R 8 25 R R 10 R
Tetracycline (control) 21 23 19 22 1§ 2 26 2D

Key: R= resistant, ECO= Escherichia coli, SAT= Salmonella typhi, KLP= Klebsiella pneumoniae, PSD= Pseudomonas aeruginosa, STP=
Staphylococcus aureus, STR= Streptococcus pyogenes, BAS= Bacillus subtilis, CAN= Candida albican

Table 3. Sensitivity of test organismsto the ethanolic leaves extract at different concentrationsusing agar well method

PLANT EXTRACT DIAMETER ZONES OF INHIBITION (mm)
CONCENTRATION (mg/ml) | ECO | SAT | KLP | PSD | STP | STR | BAS | CAN
400 R R 17 40 R R 18 R
200 R R 14 35 R R 15 R
100 R R 11 30 R R 13 R

Key: R= resistant, ECO= Escherichia coli, SAT= Salmonella typhi, KLP= Klebsiella pneumoniae, PSD= Pseudomonas aeruginosa, STP=
Staphylococcus aureus, STR= Streptococcus pyogenes, BAS= Bacillus subtilis, CAN= Candida albican

Table 4. Minimum inhibitory concentrations (M1C) for thetest organismswhich wer e sensitive to the plant extract

PLANT EXTRACT TEST ORGANISMS
CONCENTRATION | DISCDIFFUSION | AGARWELL DIFFUSION
(mg/ml) KLP | PSD | BAS KLP PSD BAS

100 * - - - - -
50 + - - * - -
25 + - * + - -
12.5 + * + + - *
6.2% + + + + - +

Key: += turbid, -= no turbidity, *= MIC, KLP= Klebsiella pneumoniae, PSD= Pseudomonas aeruginosa, , BAS= Bacillus subtilis.

Table 5. Minimum bactericidal concentration (MBC) for thetest organisms which wer e sensitiveto the plant extract.

PLANT EXTRACT TEST ORGANISMS
CONCENTRATION DISC DIFFUSION | AGARWELL DIFFUSION
(mg/ml) KLP | PSD | BAS | KLP PSD BAS

100 * - - - - -
50 + - * * -
25 + - + + * -
12.5 + * + + + *
6.25 + + + + + +

Key: += growth, -= no growth, *= MBC, Klebsiella pneumoniae, PSD= Pseudomonas aeruginosa, BAS= Bacillus subtilis.
DISCUSSION

In this study, the antimicrobial activities of thqueous and ethanolic leaves extract of ficus phatia, the results
obtained from the aqueous extract sensitivity tiedtle 1) showed that all the organisms were rasisTables 2 and
3 showed that some of the test organiskisbsiella pneumoniae, Bacillus subtilis, and Pseudomonas aeruginosa
were sensitive to the extract, but the rest of drganisms were resistant. This shows that ethamal av better
solvent for extracting antimicrobial substance(ent the leaves of. platyphylla. The result obtained in this study
partially agrees with the results obtained by [ho reported that the tested organisms developsi$tance

against aqueous extract of platyphylla leaves. According to [15], there is need to empdoproad range of
extractive solvents in the extraction of possiliigtpchemicals of medicinal plants.

Tables 2 and 3 showed that the sensitivity of mimyanisms increases with increase in concentratidhe plant
extract. Using the paper disc method, the sersitiof the plant extract againdtlebsiella pneumonia at
concentrations of 100mg/ml, 200mg/ml, and 400mgpmiduced 8mm, 11mm, and 13mm diameter zones of

inhibition respectively. The same thing appliedPseudomonas aeruginosa and Bacillus subtilis in both the disc
and agar well diffusion methods.
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At concentration of 100mg/ml, the zone of inhibitivas 11mm, 30mm and 13mm of the ethanolic leaxgact,

in well diffusion method, againdf. pneumoniae, P. aeruginosa and B. subtilis respectively, as against 8mm,
25mm, and 10mm for the paper disc diffusion metagainst the respective organisms. According to, [aGar well
diffusion method allows better diffusion of the mextts into the medium thus enhancing contact wighdrganisms.
Paper disc may act as a barrier between the exrattthe organisms thus; preventing total diffusidractive
compounds absorbed by the discs into the mediunmeaydbe responsible for the observed differences.

In paper disc method of sensitivity test (table tBg lowest concentration of the plant extract (dg0nl) was
observed to have higher zone of inhibition (25mhent the standard control (22mm). The result shothiatithe
plant extract had more antimicrobial sensitivityaimgt P. aeruginosa than the control used. However, certain
studies have indicated that certain bioflavonoidgehinhibitory activities against human pathogeiid pnd other
components that act in similar way as control. Thiy be the reason for some fractions having munébitory
effect than the control. [14] reported the presesfceaponins, tannins, volatile oils and phenolgliytochemical
screening of aqueous and ethanolic leaves extfaet platyphylla. The phytochemical analysis Bf platyphylla
leaves revealed the presence of secondary metbagliich as tannins, anthraquinones, flavonoidengag and
alkaloids [18], which have been previously reporfed their antimicrobial activities [19]. Mixturesf such
chemicals show a broad spectrum of biological ¢$feend pharmacological properties. To a large éxtibre
morphological age of the plant, percentage humidftyhe harvested material, situation and time adfvhst, and
method of extraction are possible sources of variabf chemical composition, toxicity and bioactywiof the
extract [20].

The minimum inhibitory concentration (MIC) showdtht low concentrations of 12.5mg/ml and 25mg/miitho
plant extract, in disc method, can inhibit the gtlowf P. aeruginosa and B. subtilis respectively as described by
Ellof, (1998) and (NCCLS, 2001), and at as highasaration as 100mg/niK. pneumoniae can be inhibited by the
plant extract. The MIC showed that the concentratib<6.3mg/ml and 12.5mg/ml of the extract, in well difon
method, can inhibit the growth & aeruginosa andB. subtilis respectively, buK. pneomoniae can be inhibited at
concentrations of 50mg/ml.

The minimum bactericidal concentration (MBC) of centrations of 12.5 mg/ml, 50 mg/ml, and 100mg/fmthe
plant extract showed that the plant extract, irc disethod, can destroy (is bactericidal ) pneumoniae, P.
aeruginosa, andB. subtilis at the respective concentrations, while the MBA 25, 25, and 50mg/ml of the plant
extract, in well diffusion method, can destrBy subtilis, P. aeruginosa, and K. pneumoniae at the respective
concentrations.

CONCLUSION

As the current study revealed that all the testg@risms were resistant to the aqueous leavescexivhile some
organisms were sensitive to the ethanolic leavas&x Therefore, ethanolic leaves extracEaus platyphylla may
contain certain antimicrobial agent(s) and couldabeandidate for drugs development and validatefdlidoric

claim, as a cure for some of human ailments.
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