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ABSTRACT: The anti-bacterial activities of the disd water, ethanolic and chloroform extracts wbtNigerian
Macrofungi; Fomes lignosus and Daldina concentrica were investigated on three Gram — negative bacter
(Escherichia coli, Proteus mirabilis andPseudomonas aeruginosa and two Gram -positive bacteriBacillus cereus
and Staphyl ococcus aureus) causing food poisoning, wound, urinary tract aespiratory infections in man, using hole
diffusion and filter paper disc methods. The ngestisitive was hole diffusion method. The anti -t&rgal activities of
the tested macro — fungi vary and are target mesapecific. Of the tested macro fungi, Ethanotitaet of Daldina
concentrica showed a significantly anti-bacterial activity (p85) against test organisms exc&aiilllus cereus.
Saphylococcus aureus was the most sensitive organism. Chloroform extfc Daldina concentrica possessed
significantly higher anti -bacterial activity (p€®) against the five tested organisms. The actiwitiFomes lignosus
extract of chloroform and ethanol agai®&iphylococcus aureus was significantly higher (p<0.05, 5mm-11mm) than
that exhibited byDaldina concentrica. The effect of fresh macro-fungi on test organismes also studied. Gram-
negative bacteria are more sensitive to frEsimes lignosus than Gram-positive bacteria, while the anti- baate
activity of Daldina concentrica was more active againBtoteus mirabilis compared to other test organisms. Therefore,
the study of anti-bacterial substances gives roammnfiprovement of our technological knowledge ia tretermination
of anti-bacterial substances from Nigerian seletigtier fungi which will be useful in production sdbme anti-biotic
drugs in Nigeria pharmaceutical industries.
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Introduction

Fomes lignosus and_Daldina concentrica are higher macrofungi that are mostly found in fiand
sufficient hot areas natural habitat where the isofich in nitrogen pack forest near manure pigieen
house (Elsik, 1983)Fomes lignosus belongs toEumycota sub division ofBasidiomycotina class of
Hymenomyces group of fungi whil®aldina concentrica is a member ofAscomycotina class of
Eumycotina sub-division. The strain dDaldina concentrica that commercially evolved are blackish with
some red patches in colour whitemes lignosus are amber (pale —yellow) in colour (Ainsworth, 626
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Although some edible fungi belonging to Basidicetes are useful for human’s consumption when
they are lightly cooked and prepared into dishhey tserve as vegetable source. Grinded mushroam int
powder are additive to all kinds of fodder as itsistable for fish meal, as fresh food and feedifig
livestock. Mushrooms can also be canned for coniompand exported to foreign countries (Sac, 1975;
Angelo, 1985; Fasidi and Ekuere, 1993; JonatharFasdi, 2003).

Fungi have been extensively studied by Mygsis in educational research fields. Antibiotics,
therapeutic agents have been produced for mediagalfrom some fungi such &enicillium notatum,
Aspergillus, Pleurotus species, Lycoperdom species, Polyporus species (Oso, 1977a; Angelo, 1985;
Jonathan,2002). They have been observed by Nigémhalists of possessing some curative effects
against some bacterial infections and intestirediers (Jonathan, 2002 and Oso ,1977a, 1977igthion
et al. (2007) also reported the antagonistic effectafaets of some Nigerian higher fungi against sekbc
pathogenic microorganisms.

Likewise Jonathagt al. (2008) also evaluated the inhibitory potentialssofe higher Nigerian fungi
against some pathogenic microorganisms.

Both cellular components and secondary metabadteslarge number of mushroom have been shown to
effect the immune system of the host and therefondld be used to treat a variety of diseased states
(Wasser and Weis, 1999).

Materials and M ethods

Sources of materials and extract preparations: Fomes lignosus and Daldina concentrica were two
different isolates of macro fungi samples usedis $tudy.Fomes lignosus andDaldina concentrica were
collected from the rubber tree afhgana leprieurii tree respectively at the Botanical garden of the
University of Ibadan, Ibadan, Nigeria. Collectedngées were cut into bits, dried at®@and grinded
aseptically into powder using milling machine.

Distilled water, Ethanol and Chloroform wavents used for carrying out the extraction ofigered
samples of the macro-fungi. The mixtures were riéileusing Whatsman filter paper No 1. The filtrates
obtained were concentrated using rotary evapoeatd®C until the volumes were reduced to 20ml under
vacuum pump and stored &C4in refrigerator prior to testing.

Isolation and Identification procedures: Isolates of test organisms were obtained from theed stock
culture of Escherichia coli, Proteus mirabilis, Pseudomonas aeruginosa, Bacillus cereus, Saphylococcus
aureus collected from Department of Pharmaceutical Midotdgy, University of Ibadan,Nigeria, using
prepared nutrient agar, nutrient broth, MacConlggr §MCA) and Blood Agar. The plates were incubated
at 37C for 24hrs. Well isolated colonies obtained fropammedium and different broth cultures of Gram-
negative and Gram-positive bacteria were constastllycultured into agar slants from time to time,
incubated at 3 for 24hrs and stored af@ ( Harrigan and McCance, 1976). Identification \based
mainly on the followings; (i) Indole production)(iPresence of catalase (iii) Haemolysis on bloaar i)
Coagulase test (v) Urease test (vi) Oxidase tei§t Qitrate test (viii) Spore test (ix)Acid and gas
production (x) Microscopic and macroscopic examorabf morphology (xi) Gram stain. Identificatiofi o
the different strains were carried out using Belgeyanual (Sneath, 1986).

Preliminary screening for anti-bacterial activity using hole diffusion method: The aim of this
experiment was to compare the anti-microbial agtiaf the fungi and to know which of the solvents
would extract the active component of the fungi.lMdéfusion method was used for the test. GlassiPe
dishes inside the canister were sterilized in aenoat 168C temperatures for 3 hours. Prepared sterilized
nutrient agar was melted and poured into steriligledes which have been labeled properly. 6mm cork
borers, wrapped in Aluminum foil were also stegtizin an oven at 180 temperature for 3 hours. 30mls
was poured per plate so that holes bored on thlacguof agar plates could take large amount of the
extracts. Holes were bored into the solidified mediusing different sterilized cork borers (Todiaal.,
1989). 1ml of each of Chloroform, Ethanol, and Medl water extract ofFomes lignosus and Daldina
concentrica were dropped in hole of different plates usingitrated Pasteur pipette. The plates were
previously streaked with 24 hrs old of culturedanigms ofSaphylococcus aureus, Proteus mirabilis,
Pseudomonas aeruginosa, Escherichia coli andBacillus cereus. A hole was left as control in each of the
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plates without an extract. The plates were incubate37C . After 24 hours incubation , the plates were
examined for inhibitory zones. Inhibitory zonesg@et were measured and recorded. Presence of abnes
inhibition around each of the wells signified theegence of anti-microbial action while absencedattis
absence of anti-microbial action.

Effect of fresh macrofungi on test organisms: The aim of this experiment was to know whether the
solvent used for extraction could extract the a&ctbomponent from fungi compared to an unextracted
freshly cut macrofungi. The fresh macrofungi wesstéd on the bacteria directly. Sterilized nutriagar
was poured into different sterilized Petri- dishEest organisms were streaked on the solidifyingliora
before placing 0.1g of fungi on the plates. Thegsavere incubated at X7. After 24 hours incubation,
the plates were examined for inhibition. Zonesnbibition were measured and recorded.

Screening for anti-bacterial substances using filter paper disk method: Whatsman filter paper No 1
were cut into disks of 0.6mm using sterile corkdscand sterile blade (Cruickshaskal., 1975). These
filter paper disks were then steriled in an ovefoleeuse at the temperature of i@Gor 60 minutes. Dried
sterile filter paper disks were dipped into vari@xdracts. Sterile pour plate of nutrient agar wapeead
over using sterile glass spreader with a loop d@ilR4hours nutrient broth culture of test organisifise
filter paper disks containing the extracts wergcptl on the seeded plates. Plates were kept igawefior
at £C for 18hours so as to allow proper diffusion ofraats into the media before incubating alG7or
24hours. Inhibitory zones were also measured armtded.

Effect of storage temperatur e of extracts on test organisms. The aim of this experiment was to show the
effect of various storageemperatures on the anti- microbial activities loé textracts. Distilled water,
Ethanol and Chloroform extracts were kept &2537C and 48C temperatures for 60minutes (Diletr
al., 1991) . After storage, the extracts were testethe test organisms using hole diffusion methiczb&
,1989). Plates were incubated al@Tor 24hours. The size of the inhibitory zonesesbed were recorded.

Results

Table 1 shows that chloroform extract Baldina concentrica possessed an anti-microbial activities
against all themicro-organisms tested, while distilled water estsadid not.Bacillus cereus was the only
test organism that was not inhibited when Etharmlitact was used.

From Table 2, Distilled water, Ethanolic a@Hloroform extracts oFomes lignosus did not produce
any measurable activity agairidcherichia coli organism used for the study, wh8aphyl ococcus aureus
isolates were all inhibited when Distilled wateth&nolic and Chloroform extracts were used. However
Ethanolic extract of Fomes lignosus possessed anti-microbial activity againBacillus cereus,
Pseudomonas aeruginosa,Proteus mirabilis and Staphylococcus aureus, while Distilled water, and
chloroform did not show any inhibitory activity @igstBacillus cereus.

When the effect of fresh macrofungi was eatrout on test organisms (Table Bldina concentrica
possessed anti-microbial activity agaimsbteus mirabilis while Fomes lignosus did not possess any
measurable activity againStaphyl ococcus aureus andBacillus cereus.

When Distilled water, Ethanolic and Chloroform extts were assayed against test organisms usiag filt
paper disk method (Table 4), Distilled water extrdid not show any anti-microbial activity agairibe
micro- organisms. Ethanolic extract inhibited thegamisms tested excemacillus cereus, while
Staphylococcus aureus only was not inhibited when Chloroform extractsnesed.

Table 5 shows that Distilled water did nobwhany measurable activity against test organismisew
Ethanolic and Chloroform extracts are active agtdacillus cereus andProteus mirabilis.

Similarly, from (Table 6), Ethanolic and Chloroforextracts inhibited all the test organisms except
Proteus mirabilis for Ethanolic extract, while Distilled water shadveo inhibitory action when the extracts
were stored at the temperature ofG7

Observation from Table 7 shows that Chlonofoextract of Fomes lignosus clearly inhibited the
growth of all the test organismBseudomonas aeruginosa and proteus mirabilis were not acted upon by
Distillled water extract while ethanol extract didt produce measurable activity agaigstherichia coli.
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At storage temperature of extracts af@5(Table 8), Distilled water showed no anti-midedbaction
against all the test organisms while Chloroform &tidanol did with the exception ®&&acillus cereus for
Ethanol extract. The extract Bbmes lignosus (Table 9) using distilled water, Ethanol and Cbform was
active agains®aphyl ococcus aureus while Escherichia coli did not show inhibitory zones by the extracts.
Table 10 and 11 show that Ethanol and Chloroforxtraets possessed anti-microbial activities agaiis
the micro-organisms tested, while distilled wateract did not.

Table 1: Preliminary Screening for anti-bacteriativaty of Daldina concentrica using hole diffusion
method.

Extracts Bacterial isolates
Saphylococcus  Bacillus cereus Escherichia Pseudomonas Proteus
aureus coli aeruginosa mirabilis

Distilled water - - - - _
Ethanol 17 mm - 10 mm 13 mm 10 mm

Chloroform 9 mm 16 mm 16 mm 12.5 mm 15 mm

Table 2: Preliminary Screening for anti-bacterigidty of Fomes lignosus using hole diffusion method.

Extracts Bacterial isolates
Saphylococcus Bacillus Escherichia coli Pseudomonas Proteus
aureus cereus aeruginosa mirabilis
Distlled water 5mm - - - -
Ethanol 10mm 16mm - 16mm 12mm
Chloroform 11mm - - 11mm 15mm

When the effect of fresh macrofungi was carried onttest organism (Table 3Raldina concentrica
possessed anti-microbial activity agaifsteus mirabilis while Fomes lignosus did not possess any
measurable activities agair&aphylococcus aureus andBacillus cereus.

Table 3: Effect of fresh macrofungi on test orgarss

Fungi Species Bacterial isolates
Staphylococcus Bacillus Escherichia Pseudomonas Proteus
aureus cereus coli aeruginosa mirabilis
Daldina - - - - 5mm
concentrica
Fomes lignosus - - 7mm 3mm 5mm

When distilled water ethanol and Chloroforntragts were assayed against test organisms usdiag fi
paper disk method (Table 4), Distilled water extsatid not show anti-microbial activity against thero-
organisms. Ethanolic extract inhibited the micrgamisms tested excepBacillus cereus while
Staphyl ococcus aureus was not inhibited when Chloroform extract was used

144



0. J. Olawuyi et al.

Table 5 shows that distilled water did nobwhany measurable activity against test organismhde
Ethanolic and Chloroform extracts are active addasillus cereus andProteus mirabilis.

Table 4: Screening for anti-bacterial substandeabélina concentrica using filter paper disc method

Bacterial isolates

Extracts Staphylococcus Bacillus Escherichia Pseudomonas Proteus
aureus cereus coli aeruginosa mirabilis

Distilled water - - - - R
Ethanol 2mm - 4mm 4mm 5mm

Chloroform - 30mm 17mm 25mm 10mm

Table 5: Screening for anti-bacterial substanc&arnes lignosus using filter paper disc method

Extracts Bacterial isolates
Saphylococcus Bacillus Escherichia Pseudomonas Proteus
aureus cereus coli aeruginosa mirabilis

Distilled water - - - - R
Ethanol - 5mm - - 2mm

Chloroform - 3mm - - 6mm

Similarly, from Table 6, Ethanolic and Chlfoon inhibited test organisms exceptoteus mirabilis
for Ethanolic extract, while Distilled water showexdhibitory action when the extracts were stored the
temperature of 3T.

Observation from Table 7 shows that Chlonofoextract of Fomes lignosus clearly inhibited the
growth of some test organismRseudomonas aeruginosa and Proteus mirabilis were not acted upon by
Distilled water extract while Ethanolic extract didt produce measurable activity agaiEstherichia coli.

Table 6: Effect of storage temperatureéldina concentrica extracts on test organisms afG7

Extracts Bacterial isolates
Staphylococcus Bacillus Escherichia Pseudomonas Proteus
aureus cereus coli aeruginosa mirabilis

Distilled water
Ethanol 19mm 15mm 16mm 15mm

Chloroform 20mm 18mm 18mm 7mm 4mm
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Table 7: Effect of storage temperaturefedmes lignosus extracts on test organisms af@7

Extracts Bacterial isolates
Saphylococcus Bacillus Escherichia Pseudomonas Proteus
aureus cereus coli aeruginosa mirabilis
Distilled water 11mm 12mm 10mm _ _
Ethanol 16mm 17mm _ 9mm 18mm
Chloroform 20mm 19mm 19mm 14mm 17mm

At storage temperature of extracts &b Table 8) ,Distilled water showed no —anti-mlzed action
against test organisms while Chloroform and Ethadidl with the exception of Bacillus cereus for
Ethanolic extract.

The extract offomes lignosus (Table 9) using Distilled water, Ethanol and Chformm was active
againstStaphylococcus aureus while Escherichia coli did not show inhibitory zones by the extracts.

Table 8: Effect of storage temperature@dldina concentrica extracts on test organisms af@5

Extracts Bacterial isolates
Staphylococcus Bacillus Escherichia Pseudomonas Proteus
aureus cereus coli aeruginosa mirabilis

Distilled water - - - - -
Ethanol 17mm - 10mm 13mm 10mm

Chloroform 9mm 16mm 16mm 12.5mm 15mm

Tables 10 and 11 show that ethanol and cfdoroextract possessed anti — microbial actividgainst
the micro — organism tested while distilled waterract did not.

Table 9: Effect of storage temperatureFdmes lignosus extracts on test organisms af@5

Extracts Bacterial isolates
Saphylococcus Bacillus Escherichia Pseudomonas Proteus
aureus cereus coli aeruginosa mirabilis
Distilled water 5mm - - - -
Ethanol 10mm 16mm - 16mm 12mm
Chloroform 11mm - - 11mm 15mm
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Table 10: Effect of storage temperature@dldina concentrica extracts on test organism at’@s

Extracts Bacterial isolates
Saphylococcus Bacillus Escherichia Pseudomonas Proteus
aureus cereus coli aeruginosa mirabilis

Distilled water - - - - -
Ethanol 2mm 3mm 2mm 2mm 3mm

Chloroform 3mm 4mm 7mm 4mm 3mm

Table 11: Effect of storage temperatureFafmes lignosus extracts on test organisms af@5

Extracts Bacterial isolates
Staphylococcus Bacillus Escherichia Pseudomonas Proteus
aureus cereus coli aeruginosa mirabilis

Distilled water - - - - R

Ethanol 5mm 2mm 5mm 1mm 4mm
Chloroform 5mm 6mm 7mm 3mm 5mm
Discussion

Tables 1 and 2 show that Ethanolic and CHdono extracts of Fomes lignosus and Daldina
concentrica possess measurable anti-microbial activities ageftaphylococcus aureus causing some
human infections such as skin boils, whit low ofger, breast abscesses, broncho-pneumonia andaurgi
wounds. Similar observation was reported by (Ddgui978), when aqueous Ethanol leaf extracts of
Acalypha wilkesiana possessed measurable in vitro anti-microbial #igts/of fresh macro-fungi (Table 3)
were effective against onRroteus mirabilis may be due to solvent that was not used to extinacactive
component of fresh macro-fungi.

Result from Table 5 shows that Ethanol antbf@fiorm extract ofFomes lignosus can be useful in
preventing the growth oProteus mirabilis on soil sewage and manure so as to reduced i®geic
effect on man’s Urinary tract as well as to aveapticemia. Similarly, the formation of heat remigt
spores oBacillus cereus can be inhibited due to the presence of anti-rbiatactivities inFomes lignosus
extract when Chloroform and Ethanol solvents wesedu

Tables 6 and 7 show how inhibitory activitigere observe using Ethanolic and Chloroform extrac
for Daldina concentrica andFomes lignosus, while distilled water extract fdfomes lignosus inhibited the
growth of Sapylococcus aureus, Bacillus cereus and Escherichia coli. At 25°C and 48C storage
temperatures of extracts, distilled water extraxt$-omes lignosus, and Daldina concentrica were not
active against the test organisms as observed hy (A880), in phytochemical studies on the volatile
product of some Nigerian Medicinal plants in treammof diseases:omes lignosus is related to its local
use for gastrointestinal disorder and skin disea3d¢® high anti-microbial activities oDaldina
concentrica and Fomes lignosus confirms the work of Elsaid (1971), when the aqueextracts of some
African chewing sticks inhibited the activities &f eptococcus mitis implicating dental caries.

Therefore, these observations show thatldidtivater extract must be considered to be stataction,
while the Chloroform and Ethanol possess a cidaberty. Similar observations were made by Oloruada
et al. (1991), while studying the anti-bacterial aciest of Cassia alata leaves. Hence there is need to
employ broad range of extracting solvents as repdsy Kadara(1985). It shows distilled water extrvaas
not active against the growth of bacteria. This rbaydue to the fact that active componentoifnes
lignosus, andDaldina concentrica are not soluble in water as reported by Fox andéZan (1989).

147



NISEB Journal Volume 11, No. 2 (2011)

The fact that the Chloroform and Ethanolidrasts of Fomes lignosus, and Daldina concentrica
produced inhibitory activities against some of thiero-organisms implicated in the pathogenesisskih
infections, &aphylococcus aureus, Escherichia coli, Proteus mirabilis), food poisoning $aphylococcus
aureus, bacillus cereus), Gastro-intestinal tract and Urino-genital trexfection Escherichia coli, Proteus
mirabilis, Bacillus cereus). This provides some scientific basis for the zéition of Fomes lignosus, and
Daldina concentrica in folk medicine.
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