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ABSTRACT

Antibiotics are one of the most important commercially exploited second-
ary metabolites produced by bacteria and employed in awide range. Soil
samples were collected from five different locations in the school com-
pound of Federal University Of Technology Minna, Niger State (Bosso
campus). Thetotal viable bacterial countsranged from 2.11 x 10° - 4.45 X
10° cfu/ml. The bacterial isolates were identified as Bacillus subtilis, Ba-
cilluslicheniformis, Bacillus polymxa and Pseudomonas aer uginosa with
Bacillus subtilis and Bacillus polymxa having the same frequency of
occurrence of 30% while Bacillus licheniformis and Pseudomonas
aeruginosa having the same freguency of 20%. The bacteriaisolateswere
then screened for the potential to produce antibiotics. The bacteria iso-
lated shows zone of inhibition on Saphylococcus auereus, Escherichia
coli, Salmonella sp. and Pseudornonas aeruginosa, which suggest the
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evidence of antibiotics produced by those isolates from the sail.
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INTRODUCTION

Soil isthemajor depository of micro organismsthat
produces antibi otics capable of inhibiting thegrowth of
other microorganisms. Clinicaly useful antibioticshave
beenisolated from four maor groupsof soil microor-
ganisms, Streptomyces, Badillus, Penicillium and Cephar
losporium. Themicrobial typesisolated include, Acti-
nomycetes, Bacteriaand moldg¥. Antibiotic produc-
tion isafeature of several kinds of soil bacteriaand
fungi and may represent surviva mechani smswhereby
organisms can eliminate competition and colonizea
niché?. Antibioticsfirst becamewidely avalableinthe
1940swiththeuseof penicillinand sulfonamides. Since

that time, the pharmaceutical industry has devel oped
morethan 100 varietiesof thesedrugs, with 150 million
prescriptionsbeingwrittenfor antibioticsannudly inthe
United Statesalone. Thisgrowthin antibiotic usagehas
been pardleled by the ability of bacteriato resist being
killed by these agents, and hasresulted in asteady de-
clineinthenumber of effective antibioticseach year. At
itsmost extreme, theacquisition of antibiotic res stance
geneshasresulted in at |east four species of bacteria
for which there are no effectiveforms of conventional
therapy availabl€?. In order to combat theseinfections,
new antibioticswill need to be devel oped to which bac-
teriaarelesslikely to becomeresistant. One approach
taken by many pharmaceutical companiesisto focus
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ontheidentification of antimicrobiaswith narrow speci-
ficitiesrestricted to asinglegenusor speciesrather than
the broad spectrum approaches of the past’?. With the
rapid biotechnological advancesininfectious disease
management threat posed by the emergence of highly
resi stant infectious agentsbecomethe next challenge.
Theantibiotic earlier shown to beeffectivein control-
ling amicroorganismisno longer ableto beso. The
strike back of pathogens hasrevitdized the search for
new antibioticsto counter drug res stant bacteria, fungi
andviruses. In thisrespect, the new antibioticsobtained
fromActinomycetesand other bacteria, havinginhibit-
ing spectrafor gram positiveand gram negative organ-
isms, should not betoxic to human being, plantsand
animalg2. The mass production of antibioticsbegan
during World War 11 with theinvention of streptomy-
cinand penicillin. Their specific action against particu-
lar group of organisms madetheir use moreimportant
inmedical, veterinary and agricultura practices. But
morevexing problemistheemergenceof ressant srain
among themicro organismsthat were sensitiveto anti-
bioticsbeforethe drug becamewidely used. Thisphe-
nomenon tendsto limit severely the useful life of any
new antibiotics, requiring the pharmaceutical industry
to comeup with new compounds continually. Theneed
for new antibioticsisespecially acute because of the
following unfortunate situation. In any modernhospitd,
hugeamount of antibioticsareused inthetreatment as
wdll asthe prevention of infectiousdisease. Asaresullt,
the hospita environment becomes highly enriched for
microorganismsthat areresistant to those antibiotics.
Atthesametime, theimmuneand other defensemecha:
nismsof thebody arenot functionally well inmany hos-
pitadized patients, who arethusespecidly vulnerableto
‘nosocomial’ (hospital acquired) infection by these re-
sistant bacteria. Scientistsall over theworld are con-
stantly working to discover newer effective antibiotics
to combat resistant straing?. Seriousinfectionscaused
by bacteriathat have become resistant to commonly
used antibioticshave becomeamajor globa hedthcare
problem inthe 21%century!®. Saphylococcusaureus,
for instance, avirulent pathogen that isassociated with
awiderangeof infectionsincluding pimples, pneumo-
nia, osteomyelitis, endocarditisand bacteremia, and
bacteremia, has devel oped resistance to most classes
of antibioticg*. For morethan two decades, clinicians
and public hedlth officiasgavefaced hospita acquired

methicilin-resstant S aureus(MRSA), whichasobears
resistance tomany antibiotics. During such times, van-
comycin has been the therapeutic answer to MRSA,
but it useasthedrugfor choice has changed since van-
comycin resistant strains have emerged clinical ly®®l,
Vancomycin-resistance, but al so because of resistance
to many other antibiotics, including aminoglycosides,
macrolides, and fluoroquinol ones, fortunately, newer
therapeutic agents, daptomycin, linezolid, and a
streptograming combination (quinupristin/da fopristin)
have entered theclinica arenain the past few year”8.
Thisresearchisaimed at i sol ating and screening of soil
bacteria with thepotentia to produceantibiotics.

MATERIALSAND METHODS

Collection and processingsof samples

The soil sampleswere collected from different soil
sites. The sampleswas collected from depth of 20cm
fromthe soil surface, placed in sterile polythenebags,
closed tightly, |abel ed and taken back to thelaboratory
for analysis. The sampleswerecollected from fivedif-
ferent locationsin theschool compound of Federa Uni-
versity of Technology Minna, Niger State. Bosso Cam-
puS.

| solation of bacteria

Thepour plate method was used as described by,
Where 1ml of the serially diluted sampleof 10°were
trandferredintowel | 1abel ed clean sterilepetri dish..

Characterization and identification of isolates

The bacterial isolates were characterized using
Gram’s reaction and biochemical tests including sugar
utilization profiles. Thecoloniad morphology of theiso-
lates was examined and characteristic colonieswere
identified usng specia microscopictechniquesand bio-
chemical tests. Theisolateswereidentified using the
scheme of Cowan and Steel (19,

Screening of isolatesfor the potential to produce
antibiotic

Nutrient agar medium was prepared and sterilized
by autoclave. The mediawas allowed to cool to 45-
50°C and poured into the sterile Petri platesand al-
lowed to solidify. Isolated coloniesfrom dant culture
wastaken carefully with aninocul ating wireloop and
stresked on the solidified mediumin the Petri dish. The
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Petri disheswerethen incubated at 37°C overnight as
described by,

Sour ce of microorganisms

Themicroorganismsused for thisstudy were Sal-
monella sp, Escherichiacoli, Saphyl ococcusaureus,
Pseudomonas aeruginosa. These organisms were
obtained from the stock culture of Microbiology De-
partment, Federal University of Technology, Minna,
Niger State. Theorganismswere maintained on Nuitri-
ent Agar dant at 4°C prior to sub culture. Gram stain-
ing procedures were carried out on the organism to
confirmtheir purity beforetransferring into dantsand
incubating at 35hours. Pure culture of test organisms
werethen transferred onto slants and stored at 4°C.

Assay of antibiotic activity of microorganismshby
streak method

Nutrient agar medium was prepared, sterilized and
poured into Petri plates under aseptic conditions. The
organisms expected to be the antibiotic producer was
streaked on thesolidified agar platedividingitintotwo
halves and test organismswere streaked diagonally on
either side of streak of selected culture. Next day the
growth of thetest organismsischecked for theinhibition.

RESULTS

Microbial count

Thetotal viablebacteriacountsranged from 2.11 x
10° and 4.43 x10° colony forming unit per mililitre (cfu/
ml) (TABLE 1).

Characterization and identification of isolates

Thebacterid isolateswereidentified asBacillus
subtilis, Bacilluslichenformis, Bacillus polyrnyxa and
Pseudomonas aer uginosa. Bacillus subtilisand Ba-
cillus polyrnyxa having the same frequency of occur-
rence of 30% while Bacillus licheniformis and
Pseudomonas aer uginosa having the samefrequency
of occurrence20% (TABLE 2).

Screening of isolate for the potential to produce
antibiotics

All theisolates screened for antibiotic activity has
the potential to produce antibiotic, except Pseudomo-
nas aeruginosa. Thiswasdetermined by the absence
of inhibition zonearound the organismswhichimplies

—=> Regulor Paper

thet, theorganismshaveantibioticsactivity (TABLE 3).

Antibioticsactivity of theisolateson somemicro
organisms

Thepreiminary screening of thepotentid of theiso-
lates showsthat they exhibit zone of inhibition onthe
growth of thetest organisms(TABLE 3).

TABLE 1: Total viablebacteria count of soil sample.

Soil sample Bacteria count (cfu/rnl)
A 3.67x10°
B 2.82x 10°
C 2.11x10°
D 3.66x10°
E 4.45x10°

KEY: A-New lecture hall 1; B-Microbiology Labl; C-Cafete-
ria; D- School Clinic; E- Girls’ hostel.

TABLE 2: Percentage occur rence of bacteriaisolatewith
antibiotic activity.

Bacteriaisolate Number of isolate % occurrence

Bacillus subtilis 3 30
Bacillus licheniformis 2 20
Bacillus polymyxa 3 30
Pseudomonas aeruginosa 2 20
Total 10 100

TABLE 3: Screening of bacteriaisolates.

Presence of
clear zone

Absence of

Bacteriaisolate
clear zone

Bacillus polymyxa
Bacillus subtilis
Bacillus lincheniformis

Pseudomonas aeruginosa _
KEY: +: antibiotic producers; - : non antibiotic producers.

TABLE 4: Antibioticssuseptibility of isolateson sometest
organisms.

Bacteria isolates Staphylococcus Salmonella Escherichia Pseudomonas

aureus Pp. coli aeruginosa
Bacillus polymyxa + + +
Bacillus subtilis + + + +
Bacillus lincheniformis + + + +
Pseudomonas
aeruginosa

Key: + Inhibition; No Inhibition.
DISCUSSION
Thetotd viablebacterial countsof thesoil samples

screened during the course of thisresearchreved sthat,
the bacterial load for each soil sample varies from
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2.11x10°-4.45x10° (TABLE 1), thismight bedueto
the soil typeand composition, and also to environmen-
tal factors such as pH, temperature and moisture con-
tent. Thisisin agreement withi*2%3 who reported that
variancein bacteria |oad of soil might be dueto ex-
tremepH, high temperature and moisture content. The
result of thisstudy also reveal sthat Bacillus species
with antibiotic propertiesare present inthe soil samples
screened. Thisisasoinagreement with**4, Who re-
ported that, Bacilli arethe predominant soil bacteria
because of their res stant endosporeformation and their
ability to produceantibioticsof medica importance.

TheBacillus specieswereidentified as Bacillus
subtilis, Bacilluslichenforrnisand Bacillus polymyxa
with both Bacillus subtilisand Bacillus polymyxa hav-
ing the same frequency of occurrence of 30% while
Bacilluslichenforrnisand Pseudomonas aer uginosa
has 20%. The predominance of Bacillussubtilis, Ba-
cilluslicheniformis, Bacilluspolymyxain soil samples
from soil was also reported by!*'*3 al so reported that
inacompetitive environment, inhibition zonesarede-
vel oped by both organic acid producersand antibiotic
producers. The organic acid producersare eliminated
by growing them on cal ¢ium carbonatemedium because
they devel op clear zonesaround them on cal cium car-
bonate (CaCO,) medium. Organic acids react with
CaCQO, and dissolved to calcium oxide (Ca0) and car-
bon dioxide (CO,). On CaCO, mediumonly organic
acid producers develop a clear zone. As shown in
(TABLE 3), thebacteriaisolateswerenot organic acid
producer but are antibiotic producers'*%, reported that
Bacillussubtilis, Bacilluslicheniformisand Bacillus
polyinyxa havetheability to produce substanceswith
antibiotic propertiesinacompetitive environment. The
result of thisresearch a so reveal smoderateinhibition
of the growth of Gram positive (Saphylococcus
auereus) and Gram negative (Escherichia coli, Sal-
monella sp. and Pseudomonas aer uginosa) bacteria
by theisolates. Thisisin agreement with* who re-
ported theinhibition of Gram positiveand Gram nega:
tive bacteriaby bacillus species.

CONCLUSION

The study reved ed that, bacteriawith the potential

to produce antibiotic are present inthesoil. Thougha

largelist of antibioticsare commercialy available, the

search for the most effective oneis till on, and this

work may contributein providinginformationonthe

antibiotic producing microorganisms.
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