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Abstract: Three fermented food samples used for this stud itgra, wara and nunu, after collection and
inoculation in peptone water, these samples wepe ikerefrigerator at % for further analysis. After serial
dilutions, 0.2 ml of 13 dilution factor from each sample was transferred PO ml of sterile De-Mann, Rogosa
and Sharpe agar (MRS) medium, the plates wereddlas “F (fura), W (wara) and N (nunu)” respeciivélll
distinct and well isolated colonies were sub-ce@tuand examined for various morphological charesties.
Different species ofactobacillus, Leuconostoc andLactococcus isolated were subjected to biochemical tests to
identify the species. Based on the morphologicgieapance three genuses of lactic acid bacteria fhem
samples were isolated. These bacteria were sulredlin MRS broth and incubated af&2after 24hrs, they
were centrifuged at 3000 rpm for 15 minutes. Theeswatant containing the bacteriocins were coltecide
antimicrobial assay was performed on six bactdBai(lus subtilis, Saphylococcus aureus, Escherichia coli,
Klebsiella spp, Pseudomonas aeruginosa and Proteus mirabilis) using agar well diffusion as described by
Schillinger and Lucke (1989). After incubation, tpéates were examined for zones of inhibition. Ehre
replicates were made for each bacterium and theageeactivity was recorded. The results showededari
inhibitory effects of the bacteriocins on the dtli isolates, when these bacteriocins activity waspared
with standard drug, (15pg Gentamicin) an increaset/ity was observed in gentamicin. In conclusitre
zones of inhibition observed in this research gjiyprsuggest that bacteriocins from lactic acid eaatare
potent in treating diseases caused by these organis
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INTRODUCTION

Lactic acid bacteria (LAB) are groups of relateatbaa that produce lactic acid as a result of @laydrate
fermentatiort. These microbes are broadly used by man in théugtimn of fermented food products, such as
yogurt &reptococcus spp. andLactobacillus spp.), cheesesL@ctococcus spp.), sauerkrautlL{euconostoc spp.),
sausage, vegetables and meats. LAB produce substtrat have antagonistic activity against pathicgamd
spoilage bacteria found in food products and candesl as starter cultures for cured meat produé. are
Gram-positive, aerobic, micro-aerobic or facultatianaerobic microorganisms with variable metabolic
characteristics, such as the production of diachtidrogen peroxide, lactic acid and otfférs

Most species have multiple requirements for amigcidsaand vitamins, thus LAB are generally abundanty

in communities where these requirements can beded¥. They are often associated with animal oral cewiti
and intestines (e.denterococcus faecalis) plant leavesl{actobacillus, Leuconostoc) as well as decaying plant
or animal matter such as rotting vegetables, femeaier, compost, étt”l. LAB are used in the food industry
for several reasons. Their growth lowers the cayaite content and the pH of foods they fermenttduactic
acid production, it is this acidification proceshigh is one of the most desirable side effectsheirtgrowth.
The pH may drop to 4, low enough to inhibit thevgito of most other microorganisms including the most
common human pathogens, thus allowing these foomeny shelf life. The acidity also changes theuex of
the foods due to precipitation of some protéthsand the biochemical conversions involved in gfoamhance
the flavour. The fermentation is self-limiting dtathe sensitivity of LAB to such acidic pH. Mogkedree-
living or undergo commensalism relationship whdreytact as normal flora of man and animals in tteé o

cavity, intestinal tract and vagina, where theymabeneficial role, though some are opportunigéithogens
(5]

Lactic acid bacteria are widely studied and usetthénfood industiy* . LAB are important because they can
produce substances with pleasant sensory chasiict®riluring meat processifiy Moreover, the action of
various antimicrobial compounds produced duringfémmentation process, such as lactic acid, aeeiit and
propionic acid, may result in an unfavourable emwvinent for the development of spoilage and pathogen
microorganism&. These microorganisms, such as members of the lidgamEnterobacteriaceae and
Pseudomonadaceae”, may occur in cured meat products when the hygiennditions are poor during the
manufacturing process. LAB are efficient in prodhgci substances with inhibitory activity against
microorganisms present in foods. Currently the mijerest in using lactic acid bacteria is that timdesirable
microorganisms in foods may be inhibited by on¢hefbacteriocin-producing LAB. Bacteriocins are mohgal
compounds of a proteic nature that have a badfeficir bacteriostatic effect on other closely eflaspecies
(1% Many types of bacteriocins have been charactt@rel they have considerable potential for apptinan
foods, aiming at the quality and safety of thesml&d™. According to Nascimentet al. (2008)°, bacteriocins
can be used in three different ways in fermentedddn situ production by the addition of a bacteriocinogenic
lactic culture, as a co-culture and by the direlclitton of the bacteriocin.

Recent taxonomic revisions suggest that lactic d&cdteria comprise the following generderococcus,
Carnobacterium, Enterococcus, Lactobacillus, Lactococcus,Leuconostoc, Pediococcus, Sreptococcus,
Tetragenococcus, Vagococcus, and Weissdlla ™. Orla-jenson classified LAB according to morphglipgnode

of glucose fermentation, growth at different tengperes, configuration of the lactic acid producaility to
grow at high salt concentration, acid or alkalioketance. Based on sugar fermentation patterns,btead
categories are known homofermenter and heteroféanddomofermenters are LAB that converts hexoses t
produce almost quantitatively lactic acid, Bemterococcus faecalis, Lactobacillus acidophilus, Streptococcus
bovis, Lactococci spp and Vagococci spp, etc. Heterofermenters are LAB that converts sugadactic acid,
ethanol and C® they include Lactobacillus brevis, Lactobacillus fermentum, Leuconostoc dextranicum,
Weissella spp, etc.

In 2008, Axelssoft® highlighted a few pathogenic LAB for animals, mastably some members of the genus
Sreptococcus. In humans Streptococcus pyogenes is a major cause of disease (strep throat, pneiamand
other pyogenic infections, scarlet fever and oth@xemias), Sreptococcus pneumoniae causes lobar
pneumonia, otitis media and meningitis; soxfiedans and non-haemolytic oreftreptococci play a role in
dental caries and may be an insidious cause ofcanditis** Some strains ofactobacillus spp. and other
lactic acid bacteria possess potential therapepitaperties including anti-inflammatory and anti-can
activities, as well as other features of interdsstudy by researchers from the Beth Israel Deagoivedical
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Center and UCLA in 2009 demonstrated the protedifects of some strains of these bacteria fortamntior
and anti-cancer effects. Dietary administratioe\alites the risks of certain types of cancers apgress colon
tumor incidence in mice. For a few strains, orananistration effectively reduced DNA adduct fornuetj
ameliorated DNA damage and prevented putative ppdastic lesions such as aberrant crypt foci indumg
chemical carcinogens in the gastrointestinal trReports also indicated that some cultures adren&dt to
animals inhibited liver, colon, bladder, and mamyn&wmors, highlighting potential systemic effects o
probiotics with anti-neoplastic activiti&d ™.

Lactobacilli can also be used to restore particular physiolbba@liance such as in the vaginal eco-system. Their
role is to physically protect the vaginal epithalilby building a thick layer separating the epitinalifrom
pathogen$® also to physiologically keep the balance of thgival ecosystem in maintaining the pH at 4’5
and generating hydrogen peroxide against pathogi@otbacilli are highly tolerant to low pH and can easily
maintain low pH and protect the vaginal eco-systemm Gram-negative and Gram-positive bactéflaSome
Lactobacillus species have been associated with dental catied_attobacillus count in saliva has been used
as a "caries test" for many years. This is onehef arguments used in support of the use of fluomde
toothpaste and lozend®s Lactobacilli characteristically cause existing carious lesimnprogress, especially
those in coronal caries.

BACTERIOCIN

Bacteriocins are microbial compounds of a proteiture that have a bactericidal or bacteriostatiecefon
other closely related speciéd"?Y. Many types of bacteriocins have been charactérired they have
considerable potential for application in foodsniaig at the quality and safety of these fodds Some
bacteriocins produced by LAB, such as nisin, irthifit only closely related species but are alsectffe
against food-borne pathogens and many other Grasitiy® spoilage microorganism&’. For this reason,
bacteriocins have attracted considerable intest$e as natural food preservatives in recentsyemenich
have led to the discovery of an ever increasingmal source of these protein inhibitors. Bactaroof
Lactobacillus plantarum isolated from the traditional pearl millet baseftidan fermented food “ben saalga”
was tested for inhibition of food poisoning andhmafenic bacteria in MRS broth and in malted mifletir
slurry. The bacteriocin completely eliminat&acillus cereus, Escherichia coli O157:H7 andSalmonella
enterica cells within 48hrs incubation at 22-30°C. A mudweér inhibition was observed at 15 °C. The
inhibitory effect of bacteriocin on the above-mengd target bacteria was corroborated in the maitididt
flour slurry, reducing viable cell counts below @gton levels after 8hrs storage ®rcereus or after 24 hrs for
S enterica and 48 hrs foE. coli.

Since bacteriocins are obtained from foods whichmadly contain LAB, they have unknowingly been
consumed for centuries. A study of 40 Wide-typaiss ofLactococcus lactic showed that 35 produced nisin
(18 Nisin is the only bacteriocin with GRAS (GeneydRegarded as Safe) status for use in specificsfad

this was awarded as a result of a history of 25sye& safe use in many European countries and wrdisef
supported by the accumulated data indicating its-togic, non-allergenic nature. Other bacterioanghout
GRAS status will require pre-market approval. Thane bacteriocinogenic starters especially whesdus
natural fermentation will most likely afford the dteopportunities for the application of bacterigcin near
future. The target of bacteriocins is the cytoplasmembrane and because of the protective bansiged by

the Lipopolysaccharide (LPS) of the outer membrah&ram-negative bacteria, they are generally activ
against Gram-positive cell§"®!. In the context of fermentation, important targietsiude spoilers such as
species of Clostridiumand foodborne pathogens includihgsteria monocytogenes, Staphylococcus spp.
Clostridium, Enterococcusind Bacillus spp. The permeability of Gram-negative bacteria cannisesased by
sub lethal injury including that which can occuremhusing ultrahigh hydrostatic pressure (UHP) anidqul
electric field (PEF) as non-thermal methods of @restion'?®. In addition, disruption of the integrity of the
outer membrane through the use of food grade chglaigents such as ethylenediamine tetraacetic acid
(EDTA) and citrate which bind magnesium ions in LS layer can increase the effectiveness of Hactes
against Gram-negative bactéid?®. Many bacteriocins are most active at low'fiHand there is evidence that
bacteriocinogenic strains can be readily isolatennffresh and fermented fodds Strains may naturally
produce more than one bacteriocin and heterologapsession of bacteriocins has been demonstrated in
constructed straif¥. Protein engineering has led to the developmennisin derivatives with altered
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antimicrobial activities or greater solubility atis than the wild-type nisfff. An advantage of bacteriocins
over classical antibiotics is that digestive enzgmestroy them.

MATERIALSAND METHOD

Collection of samples

The sample of fura used for this study was obtaineah the Fulani village behind crown estate, Okéaeido
State, Nigeria while the Wara and Nunu were cadédirectly from the Fulani’s living in neighboringllage
around Ore town in Ondo State Nigeria. To maintesroriginality, peptone water was prepared in stexile
bottle to collect the samples and immediately kephe laboratory refrigerator atG for further analysis.

Serial dilution of the samples

Stock solutions of 10% of fermented fura, nunu avata was prepared by dissolving 1gram each of the
samples in 10ml of sterile peptone water in atigse, this was further serially diluted to obtaencentrations

of 10 0.2 ml of 10" dilution from each sample was transferred intonfiOof sterile DeMann Rogosa and
Sharpe agar (MRS), it was thoroughly mixed befarerplating. The plates of wara, fura and nunuletdhas

‘W, F and N’ respectively were allowed to set andubated anaerobically at °8 for 48hrs, the different
colonies of the bacteria observed.

Isolation and identification of the bacteria: Distinct and well isolated colonies were sub-c@tirand
examined by Gram staining for various sizes, shapasurs and texture, a series of tests such &dasa,
oxidase, indole, motility, Nitrate reduction andjaufermentation were also carried out to iderttify bacteria.

Test Bacteria

The test organisms used in this study weaeillus subtilis, Saphylococcus aureus, Escherichia coli, Klebsiella
spp,Pseudomonas aeruginosa andProteus mirabilis and were provided by University College HospitaCt),
Ibadan, they were grown on differential and selectinedia. Distinct and well isolated colonies weub-
cultured. Microscopy was performed for various sjahapes, colours and texture, a series of biachétasts
such as catalase, oxidase, indole, MRVP, citrateuapase to identify the organisms

Detection of antimicrobial activity

Eight test-tubes of 5ml each of MRS broth were greg and inoculated with eight isolates obtainedhfthe
three samples labeled as W1, W2, W3, F1, F2, N1amdPN3. After 24hrs, they were centrifuged at 300

for 15 minutes, the more dense organelles settlgedtottom of the test tube while the supernataattcontains
the bacteriocin forms the upper layer. The antiobh@l assay was performed using the agar well siiffu
described by Schillinger and Lucke (1988)The bacteria were seeded into the molten agarepour plates
and left to set, 0.2ml of bacteriocin obtained wesoduced into the wells bored with 5 mm cork orEhe
plates were incubated right side up af@Zor 48hrs after which the plates were examinedzianes of
inhibition. Three replicates were made for eachtdyéga and the average activity was recorded. The
antimicrobial activity of the bacteriocins was camgd with 15ug of Gentamicin.

RESULTS

Description of bacterial growth on plates

There were various distinct colonial morphologiesging from cream to white colonies, the microbes a
small, smooth and grainy-looking colonies as shbelow-
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Plates showing different colonies

Table 1. showing various tests determining morphological hiochemical activities

Isolate Gram Catalase Coagulase Indole Oxidase  Spore Motility Growth at
stain Test Test Test Test Test Test 4% NacCl

w1
W2
W3
F1
F2
N1
N2
N3 + - - - - - -

A total of 8 isolates were obtained based on thainial, morphological and biochemical activities

4[4[+ ][+
1
1
1
1
1

|+ [+ [+

Table 2: morphological characteristics

I solates Color Shapes M or phology

w1 white rods Clustered chains

w2 Dirty-white Cocci Clustered straight

W3 Dirty-white cocci Clustered

F1 Cream cocci Thick, spherical, chain
F2 white rods Thick, short rods, chain
N1 white rods Chains in groups

N2 cream COCCi Long cocci chains

N3 white rods Thick but short bacilli

KEY- W1 Lactobacillus spp, W2 Leuconostoc spp, W3 Lactococcus spp, F1 Leuconostoc spp, F2 Lactobacillius spp,
N1 Lactobacillus spp, N2 Leuconostoc spp
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Plate 2: Microscopical Morphology of some of the isolates

Table 3: result of sugar fermentation

ISOLATES

sugars w1l W2 W3 F1 F2 NI N2 N3
Gelatin - - - - B - i

glycerol - - - - - - ; ;
ribose - + + + + - + -
D-xylose - + + - + N + -
D-glucose + + + + + + N T
D-fructose + + + + + T T T
D-mannose + + + - + - ¥ T
N-A.glucosamine + + - - T N N .
Amygdalin - - + + + - N -
Salicine + + + - + - n N
Manitol - - - + + - ; ;
Maltose + - + + T N N i
Lactose - - - + T+ T N T
Galactose + + + + + N N N
Trehalose + + - + T N T ;
Saccharose + - + - T - ; i
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Table 4: The results of susceptibility tests of varioustkeocins extracted from LAB

ZONE OF INHIBITION(MmM)

Test w1l w2 W3 F1 F2 N1 N2 N3 CN (30p9
organisms

Bacillus 11 - - - 10 - - 14 55
subtilis

Saphylococcu 14 12 9 - 9 12 13 12 8
saureus

Escherichia - 10 - - 12 10 - 12 7.5
coli

Klebsiellaspp 12 12 - 9 - 9 12 10 5
Pseudomonas - - - - 10 - - - 6.8
aeruginosa

Proteus 10 11 - - 13 12 13 11 7
mirabilis

N.B: Values represent mean of duplicates.

KEY

CN Gentamicin -- means no inhibition
W1 Lactobacillus spp, W2 Leuconostoc spp, W3 Lactococcus spp, F1 Leuconostoc spp, F2 Lactobacillius spp, N1
Lactobacillus spp, N2 Leuconostoc spp

DISCUSSION

In the current research, strains of lactic acidtdrée showing antimicrobial activity to one or matest
organisms were isolated. A very low number of LABrer detected from each of the three samples. Pioduc
manufactured without the addition of starter cultuare often more susceptible to spoilage and ttwganic
microorganisms. LAB and their final products of atmilism act as bio-preservatives increasing the-kteeof
foods” B3 and reducing the risks of foodborne dised$€4. Thus the presence LAB may confer desirable
qualities and increase the safety of fermenteduymisé! .

The eight colonies of lactic acid bacteria isolaten fermented samples were spherical and colanging
from cream to white with an average diameter of 2u®. The isolated actobacillus, Leuconostoc and
Lactococcus are Gram positive, catalase negative and grew atNé8sl. Table 4 above shows zones of
inhibition to the various bacteriocins and thisiaades the efficacy of these proteins on the tastdria used.
B.subtilis was only sensitive to bacteriocin lodictobacillus spp isolated from wara, fura and nuaad resistant
to the other bacteriocins. In all the bacteria uSaalreus was seen to be most susceptible to the bactesiocin
there were zones of inhibition ranging from 9-14mxcept the bacteriocin afactococcus spp from wara and
Leuconostoc spp from fura thatStaphylococcus aureus andKlebsiella spp were resistant to respectiveycoli

on the other hand was resistant to bacteriocinsaabbacillus andLactococcus from wara,Leuconostoc from
wara and nunu respectively but susceptible to ttherobacteriocins with varied zones of inhibitiorhe
bacteriocins ofLactococcus isolated from wara andactobacillus from fura do not have any antimicrobial
effect onKlebsiella spp, while other bacteriocins were poteRseudomonas aeruginosa was resistant to all the
bacteriocins but susceptible to bacteriocinLa€tobacillus spp from fura with zone of inhibition of 10mm.
Bacteriocins oL actococcus spp from wara and.euconostoc spp from fura did not have any activity éiroteus
mirabilis but this bacterium was resistant to bacteriocihgartobacillus spp isolated from wara, fura and
nunu, includingLeuconostoc from wara and nunu. From these result it was ofesethat bacteriocins of
Lactococcus spp from wara and_euconostoc spp from fura were least active against the test degas, while
bacteriocins ofLactobacilli from fura and nunu were most potent on the orgasmisGentamicin used as
positive control at the concentration of 15ug hatinaicrobial activities against all the bacteriaedswith
varied zones of inhibition.
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CONCLUSION

The bacteriocins from the various LAB demonstratgatomising and potent antimicrobial activities g¥hcan

be harnessed for medical and commercial purposcedly in the treatment of diseases caused byogathic
organisms like urinary tract infection, diarrheaenimgitis in infants, pulmonary tract infectionsyrns,
wounds, blood infections, skin infections (e.g.lfaiespiratory disease (e.g. sinusitis), and feoigoning.*®.
LAB have displayed numerous antimicrobial actiatithrough the production of bacteriocins and other
compounds, such as ethanol( organic acids, diacetyl, reuteriif] etc. Several bacteriocins with industrial
potential have been purified and characterized. liégiion of bacteriocin-producing starter cultures
fermented foods has been studied durmgitro laboratory fermentations as well as on pilot-sd¢eilel. The
promising results of these studies underlined tiygortant role that bacteriocinogenic lactic acidtbaa may
play medically and in food industries.
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