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ABSTRACT: Aqueous and ethanolic extractsFe€us benjamina ‘variegatafruits were investigated for antibacterial effeots
Staphylococcus aureus, Escherichia coli, Salmorigithi, Klesiella pneumoniand Pseudomonas aeruginoséhe minimum
inhibitory concentrations (MIC) and minimum bacbeidal concentrations (MBC) of the extracts weréedained using test
tube dilution susceptibility test and agar-welffdgion method respectively. The aqueous extragt denjamingruits contained
saponin and steroids while the ethanolic extract wede up of alkaloids, flavonoids, glycosides,nglies, saponins and
steroids. The aqueous extract of the fruit showeactivity on all the test organisms whereas tharmtlic extract inhibited all
the test organisms. The MIC and MBC of the ethanekitract on the test organisms ranged from 6250-mg/ml and 125 —
500 mg/ml. The zone of growth of inhibition varidtdm 6 - 14.33mm. Overall, the study revealed thath the aqueous and
ethanolic extracts dficus benjamina ‘variegatafruit did not possess antibacterial activitiestwithstanding the MBC and MIC
displayed by the ethanolic extract which is nothe pharmacological range. Therefore, both theags and ethanolic extracts
of F. benjamindfruits should not be explored as antibacteriah&ge

Keywords: Ficus benjamina Antibacterial activity, Moracea, Minimum Inhibip Concentration, Minimum Bacteriocidal
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Introduction

Ficus benjamingfamily-Moraceae), commonly known as weeping fidBenjamina’s fig (English), native to the
tropics of South Africa, South East Africa, Auditaa tropical Central and West Africa, Central ai@st Africa. It
is an evergreen tree with dropping branches ranfyorg 6.10 m to 18.29 m high and a width of aboiit32 m
(Frith et al, 1976). These trees are known for their trogicaking foliage and pear-shaped edible fruits Wwhice
favourite of some birds, such as the superb fraited wompoo, orange-bellied fruit-dove (Fréhal, 1976).

There is folklore claims on the useFi€us benjamina ‘variegatdruit in the killing of pathogens. This claim,
however, has not been substantiated or refuteccientfic report. Therefore, this study was aimedoeviding
information on the effect of the solvent extracsgueous and ethanolic) Bfcus benjamina ‘variegatafruits on
some bacterial strains.
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Materials and M ethods

Test organisms

Pure cultures ofStaphylococcus aureus, Salmonella typhi, Eschexiotoli, Klebsiella pneumoneand
Pseudomonas aeuruginossere obtained from the Department of Medical Midoddigy and Parasitology,
University of llorin Teaching Hospital, llorin, N&gia. The organisms were maintained on nutrient atyats at
4°C.

Plant material
Ficus benjamina ‘variegatafruits, collected from Government Reserved Are&AJ llorin, Nigeria were
identified at the Department of Plant Biology, Uerisity of llorin, llorin, Nigeria.

Reagents and chemicals
The nutrient agar, peptone water and Muellaatéth agar were products of Biotec Laboratories. Ltdhited
Kingdom.

Preparation of aqueous extract

The fruits were washed in running tap wategrodried at 4@ for 72 h and pulverized in an electric blender. A
portion (100 g) of the powder was extracted in 1@@0of distilled water for 48hrs with constant shgkon an
orbital shaker. This was then filtered through aatfiiann No. 1 filter paper to obtain the filtraidwe filtrate was
concentrated on an electrothermal water bath te givesidue of 30.01 which corresponds to a yieRl@0%. The
residue was reconstituted in distilled water tcedive required concentrations used in this study.

Preparation of ethanolic extract

A portion (100 g) of the powder was extradted000 ml of 70% ethanol in a screw-cap bottldisTwas stirred
intermittently over a 72-hour period after whichnigis filtered through Whatmann No. 1 filter papEne filtrate
was concentrated using a rotary evaporator maiedaan 46C to give 20.06 g of the residue which correspdods
% vyield of 2.01%. This was reconstituted to give tequired concentrations used in this study.

Preparation of other chemicals
They were prepared according to the proceduremedtby the manufacturers.

Quialitative phytochemical screening

The aqueous and ethanolic extractsFimius benjaminafruits were screened for alkaloid (Harbone, 1973);
steroids, anthraquinones, cardenolides and die®l{drease and Evans, 1989); saponins (\Whalal, 1954),
phenolics and flavonoids (Awe and Sodipo, 2001)die& glycosides (Sofowora, 1993); tannins ancepiénes
(Odebiyi and Sofowora, 1978).

Preparation of Inocula and Growth M edia

The method described by Barry and Thornsbét891) was used. Briefly, pure cultures of isdafeom
overnight nutrient agar culture plate were tranmef@rinto each of the test tubes containing sterileml peptone
water. The organisms were standardized by visoraparison of its turbidity with that of McFarlands0standard
of 1.5 x 16 bacterial suspension per ml, prepared by addifigrd.of 1.175% (w/v) barium chloride to 99.5 ml of
1% sulphuric acid.

Antimicrobial susceptibility test
(A) Determination of Minimum Inhibitory Concentration

This was carried out on both the agueous dhdnelic crude extracts. In the determination ahiium
Inhibitory Concentration (MIC), the peptone watestttube dilution susceptibility test was performesing the
method described by Barry and Thornsberry (199)iefly, about 15 g of both extracts were diluteddive a
‘neat’ (100%) concentration. 1 ml of ‘neat’ conamatibn of both extracts was introduced into 1 mkt#ndardized
inoculated peptone water to give 500 mg/ml conegioim. This was serially diluted to give the dedire
concentrations of 15.62mg/ml, 31.25mg/ml, 62.50mg/t25mg/ml and 250 mg/ml. The positive controbeu
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contained 1 ml each of standardized inoculated gmeptwater and diluent (distilled water or 70% etian
depending on the extract used while the negativetrab contained only 1 ml of peptone water whichswa
inoculated. This was carried out in triplicatesatirthe five isolates. All the tubes containitg isolates were then
incubated for 24 h at 8 after which they were examined for growth. Téask concentration of the extract that
showed no growth (evidenced by absence of turh)idigs recorded as the MIC.

(B) Determination of the Minimum Bacteriocidal Concentration and the Zones of I nhibition

This was done by adopting the ditch plate wettlescribed by Barry and Thonsberry (1991). Kd test tubes
that showed no growth were then sub-cultured ini RE&thes on Muellar-Hinton agar medium to detemnthe
Minimum Bacteriocidal Concentration (MBC). The cattest tubes were also sub-cultured. Sterile emolt
Muellar-Hinton agar was dispensed into Petri disimethe inoculating room and allowed to solidifyThe test
organisms were then streaked on the surface of g@lithagar plate in a form that will produce comefht growth.
After inoculation, three wells of 6 mm diametersravpunched on each Petri dish with sterile corlebo” known
volume (0.2 ml) of the extract of known concentrai was dispensed into each well; another welladoiny 0.2 ml
of the positive control while the third well wassitgnated as the negative control. The experimexst @arried out
in triplicates. The plates were again incubated2ibh at 37C after which the zones of inhibition were measured
The presence of zones of inhibition was taken a@ditation of antimicrobial action while the absenof any
measurable zone of inhibition was interpreted ascase of antimicrobial action. Antimicrobial adtywwas
expressed in terms of average diameter of zoneshitfitions computed using the expression:

Zone of inhibition (mm) due to antimicrobial actiatone = (x - 6)

where: x (mm) = observed zone of inhibition
6 (mm) = diameter of the cork borer

The least concentration for each test orgatigmhshowed zones of inhibition was regarded asviBC.

Results

Saponins and steroids were detected in theaguextract oF. benjamina ‘variegatafruit whereas alkaloids,
saponins, cardenolides and dienolides, phenolexsliac glycosides, flavonoids and steroids weresgarein the
ethanolic extract.(Table 1).

The aqueous extract &f. benjamina ‘variegatafruits at the concentrations investigated in pneéséudy did not
inhibit the growth of any of the test organismdwabidity was observed in all the set-up. In castrhowever, there
was absence of turbidity at some concentrationth@fethanolic extract. The zone of inhibition proed by the
ethanolic extract of. benjamina ‘variegatafruits varied forS. aureug6-10.67 mm)S. typhi(6-14.33 mm)E. coli
(6-13.33 mm)K. pneumonig6-8.33 mm) andP. aeruginosg6-7.67 mm) (Table 2).

The MIC for the test organisms produced bydtanolic extract ranged from 62.5-250 mg/ml wherthe MBC
varied from 125-500 mg/ml (Table 3). Agaig, typhiwas the most sensitive among the test organisntketo
ethanolic extract whered®. aeruginosawas the least sensitive. The ethanolic extract &ss bacteriostatic at
concentrations lower than that at which they adyeidal.
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Table 1: Phytochemical constituents of aqueousesimanolic extracts dficus benjamina ‘variegatafruits

Phytochemicals Ethanolic Extract Aqueous Extract
1 Alkaloids + -
2 Tannins - -
3 Anthraquinones - -
4 Saponins + +
5 Cardenolides & Dienolides + -
6 Phenolics + -
7 Cardiac Glycosides + -
8 Flavonoids + -
9 Triterpenes - -
10 Steroids + +
+ Present

- Not detected

Table 2: Zones of inhibition on the microorganidmyshe ethanolic extract &icus benjamina ‘variegatdtruits

Zones of

inhibition (mm)

Groups Staphylococcus Sal mon.ella Escherichia coli Klebsiela Pseudqmonas
aureus typhi pneumonea aeuruginosa

Positive 6.00+ 0.00 6.00+ 0.00 6.00+ 0.00 6.00+ 0.00 6.0@00
Control

Negative 6.00+ 0.00 6.00+ 0.00 6.00+ 0.00 6.00+ 0.00 6.0@00
Control

62.50 mg/ml - 6.00+ 0.00 6.00% 0.00 - -
125 mg/ml 6.00+ 0.00 9.60+ 0.33 9.33+ 0.33 - -
250 mg/ml 9.33+0.33 12.67+0.33 11.67+0.33 6.0 6.00+ 0.00
500 mg/ml 10.67+ 0.33 14.33+0.33 13.33+0.33 8.638 7.67+0.33

Each value is a mean + SEM of three determinations
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Table 3: Minimum Inhibitory Concentration and Minim Bacteriocidal Concentration of the ethanolicaott of
Ficus benjamina ‘variegatdtuits on the test organisms

Parameters Staphylococcus Salmonella typhi Escherichia coli Klebsiella Pseudo_monas
aureus pneumonea aeuruginosa

Minimum

Inhibitory 125.00 62.50 62.50 250.00 250.00

Concentration

(mg/ml)

Minimum

Bacteriocidal 250.00 125.00 125.00 500.00 500.00

Concentration
(mg/ml)

Discussion

Plant-basedn vivo research has made significant rewarding progressnamy important areas such as
development of cancer (Harvey, 1999), male sexysflushction (Yakubuet al, 2005), antibiotics (Adebayet al.,
1989), and is still contributing to the search ifoore botanicals with antibacterial activity. Foragxple, several
studies had implicated plants with antibacteriahotimicrobial substances/activities, althoughséhactivity varies
with the extracts (Zariat al, 1995, lbekweet al, 2001, Akujobiet al, 2004). This study revealed that ethanol
extracted more of the phytoconstituents-obenjaminahan water and thus showed more effect on thetestitan
the water extractThe differences in the effect of the solvent exsaappear to be related to qualitative and
quantitative diversity of compounds that might hdoe=n extracted (Geyiet al, 2005). The stronger extraction
capacity of organic solvents had earlier been deriad, which could have produced a greater number o
phytoconstituents responsible for the effect in present study (Parekh and Chanda, 2006). Thidss an
indication that the antibacterial bioactive ageans soluble only in non-polar organic solvent aairg the polar
solvent (Glasby, 1991). The findings in this stuslyin accordance with those of Majekodunetial (1996) and
Martinezet al (1996) that a high activity of extractable natysabducts was obtained in ethanol compared with
aqueous extracts. In addition, the report of Bramd Turner (1975) indicated that the efficacy nfextraction
procedure depends on the accessibility of the taests to the solvent. According to many workevater extract
usually show little or no activity against bacte¢iliero and Afolayan, 2006; Kodurat al, 2006). This study
therefore has also complemented such findings.

Infectious diseases of microbial origin caud®d Staphylococcus aureudBacillus cereus Shigellia spp,
Salmonella typhi, Klebsiella pneumonia, Escheriottéi constitute the major causes of morbidity and mibytah
several countries (Kloos and Kein, 1993). Such ofiia infection and pathophysiology of water andcglolyte
transport could lead to diarrhea, pneumonia andhdigh Although the extracts exhibited some effemts the
different bacterial strains in the present studywsenced by the MIC and MBC, the concentrationalzich the
extract was able to induce its activity are nothi@ pharmacological range. Yakuéual (2012) had reported that a
good antimicrobial agent should demonstrate agtaitconcentration range of 0.1-10 mg/ml. Althoutte extract
most especially the ethanolic showed some antibattectivity, the use of concentrations outsidee th
pharmacological range may not warrant equivocahguacement as an antibacterial agent. The antitiacte
activity of the extract was concentration dependettt bacteriostatic effect occurring at concernras lower than
bacteriocidal.

Overall, this study has substantiated the ldoi& antibacterial use ofFicus benjaminafruits only at
concentrations higher than the pharmacologicalearigy has also revealed that the antibacterialiactresides in
the ethanolic extract and not in the aqueous etxtvslork is still in progress on evaluating the wityi within the
pharmacological range.

87



African Scientist Volume 13, No. 2 (2012)

References

Adebayo A.C., Oloke J.K and Aladesanmi A.J. (198%ntimicrobial activities of the leaf extract ofuBenia uniflora.
Phytother. Res. 3 (6): 258-259.

Akujobi C.O., Anyanuwu B.N., Onyere G.O.C. and lwekV.l. (2004). Antibacterial activities and prelnary phytochemical
screening of four medicinal plants. J. Appl. S¢B)74328-4338.

Aliero A.A. and Afolayan A.J. (2006). Antimicrobialtivity of Solanum tomentosum. Afr. J. Biotechri®l369-372.

Awe |.S. and Sodipo O.A. (2001). Purification efsnins of root oBhligia sapidaKoenig-Holl. Nig. J. Biochem. Mol. Biol.
(Proceedings supplement) 16: 201s-204s.

Barry A.L. and Thornsberry, P. (1991). Suscepgtipbtests. Diffusion test Procedures: In: ManuiaCbnical Microbiology. 5th
edition. American Society for Microbiology, Wasbton D.C. p. 1117-1125.

Brain K.R. and Turner T.D. (1975). Extraction. liithe practical evaluation of phytopharmaceutic@sistol: Wright
Scientiechnia. p. 90-93.

Frith H.J., Rome F.H.J.C. and Wolfe T.O. (1976po# of fruit-pigeons in New Guinea. Emu. 76 (X:3B.

Geyid A., Abebe, D., Debella, A., Makonnen, Z., AldeF., Teka, F., Kebede, T., Urga, K., Yersaw,Bza, T., Mariam, B.H.
and Guta, M. (2005). Screening of some medicinahtsl of Ethopia for their antimicrobial propertasd chemical profiles.
J Ethnopharmacol 97: 421-427.

Glasby J.S. (1991). Dictionary of plants containgegondary metabolites. UK: Burgress Sciences Rre460.

Harbone J.B. (1973). Phytochemical Methods: Adgub modern techniques of plant analysis. Lon@@rapman and Hall. p.
279.

Harvey L.L. (1999). Medicines from nature: are matyproducts still relevant to drug discovery. Tasrin Pharmacol. Sci. 20:
196-198.

Ibekwe V.O., Nnanyere N.F. and Akujobi, C.O. (200Brevalence in organism that cause sexual trareshdiseases in Port
Harcourt, Nigeria. Int. J. Environ. Health Res: 281-255.

Kloos H. and Zein A.H. (1993). The Ecology of Hbadind Diseases. Washington DC: West View Press Inc.
Koduru S., Grierson D.S. and Afolayan A.J. (20@8)timicrobial activity of Solanum aculeastrum. PmaBiol. 44: 283-286.

Majekodunmi O.F., Zany L., Ohayaga. |.E., Shile-Mahin J.L. (1996). Selective cytotoxic diterpermf Euphorbia poisonic.
J. Med. Chem. 39(4): 1005- 1008.

Martinez M.J., Betancant J., Alonso-Gonzalez N. dadreger A. (1996). Screening of some Cuban nmediglants for
antimicrobial activity. J. Ethnopharmacol. 52: 17724.

Odebiyi A. and Sofowora A.E. (1978). Phytochemiakening of Nigerian medicinal plant. Parts Lloydia 41: 234-246.

Parekh J. and Chanda S. (2006). In vitro antimiatoéictivities of Launea procumbenRoxb. (Labiateae)Yitis vinifera L.
Vitaceae), ancCyperus rotunduk. (Cyperaceae). Afr. J. Biomedical Res. 9: 89-93.

Sofowora A. (1993). Medicinal plants and tradiibmedicine in Africa. 2nd edition. Ibadan, NigerSpectrum Books Limited
(Publisher), p. 134-156.

Trease G.E. and Evans W.C. (1989). A textbookhafracognosy, 13th edn. London: Bailliere- Tindladl.

Wall M.E., Krider M.M., Krewson C.F., Eddy C.R., \idiman J.J., Cordell D.S. and Gentry H.S. (195&feroidal Sapogeninins
Xlll. Supplementary table of data for steroidgbasgenins VII. Agr. Research Circ. Arc. 363: 17.

88



A. T. Oladiji et al.

Yakubu M.T., Akanji, M.A. and Oladiji, A.T. (2005Aphrodisiac potentials of aqueous extract of Félagrestis (Schweinf.
Ex Heirn) stem in male albino rats. Asian J. Androl399-404.

Yakubu M.T., Mustafa M., Ashafa A.O.T. and AfolayAn). (2012). Antimicrobial activity of the solviefiactions from Bulbire
natalensis. Afr. J. Tradi. Complement Altern M@d4) (In press).

Zaria L.T., Akinniyi J.A. and Mshelia E.H. (1995)Antimicrobial screening of aqueous extracts okefpants used in folk
medical in Nigeria. West African J. Biol. Sc. 3(21- 26.

89



