Internet Journal of Food Safety, Vol.9, 2007, p-663
Copyright© 2007, Food Safety Information Publishing

Antagonistic Effect of Lactobacillus | solates from Kunnu and Cowmilk on
Selected Pathogenic Microor ganisms
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Abstract: Wild strains of Lactobacillus species werg|
isolated from Kunun zaki (fermented millet drink)da
Fresh Cowmilk. Three of the isolates designatedks
and K were obtained from Kunun zaki while twp
isolates designated,;@Gnd G were obtained from the
Fresh Cowmilk. Their antagonistic effect was tes
against five selected bacteria naméscherichia coli
NCIB86, Staphylococcus aureus NCIB67, Klebsidla
pneumoniae NCIB418, Bacillus cereus NCIB6349, and
Pseudomonas aeruginosa NCIB532. The results showefl
that the isolates were able to inhibit the growtlsame
of the selected indicator organisms in varying degr
Isolate K was found to be the most effective with|a
zone of inhibition of 30mm recorded against
Saphylococcus aureus. Also observed to be next i
effectiveness is isolate s;Kobtained from the sam
source as isolateKvith a zone of inhibition of 20 mm
against Escherichia coli. However, the least level of
inhibition, 3 mm, was recorded againliebsiela
pneumoniae by isolate K. Isolate kwas also found not
to have inhibitory effect on any of the indicatp
organisms. The inhibition recorded in the casehaf |t
isolates that have antagonistic effect may be duthe
production of organic acids, bacteriocins and hgero
peroxide.
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Introduction

All free-living animals, including man are hostsr fa
society comprising an enormous number of individual
the normal microflora. The normal microflora differ
between animal species, between individuals witthia

same species and also between body sites. The horma

microflora changes dramatically during lifetimetbé host.
Human as well as animals normally are born stdile
shortly after birth, colonization begins and evkryation is
filled up with the fittest microbes from the enviroent,
thus creating a balanced ecological system.

The intestinal flora weighs between 1 and 2 kgt tha
roughly the same weight as organs such as liveinkor
lungs, housing about ibbacteria meaning that there are
more living bacteria in the flora than there ardlscan a
normal body. This flora can be divided into twofelient
categories namely the dominant floral population #me
subdominant floral population accounting for lekatt1%
of the total bacterial population, but which acéogdto
recent studies may play a non-negligible role inildgrium
of the intestinal ecosystem.

The Lactic Acid Bacteria, if present, constitutdee t
dominant flora population due to their ability tolanize
the human and animal intestinal tract. Exogenosebia,
probiotic or pathogen, influence all the bacteritim the
intestinal flora. The acidity of the stomach maimsaa low
concentration of bacteria in the upper part of digestive
tract and destroys pathogens. Interactions thaturocc
between various bacterial species are also impofitan
maintaining the equilibrium of the intestinal mittara.

Generally, the Lactic Acid Bacteria (LAB) are thesh
implicated of the probiotic organisms with respeot
intestinal bacterial colonization, particularly o of the
generalactobacilli and Bifidobacteria, which stakes out
their territory by secreting acids, thereby cregtian
environment which is inhospitable to disease-caysin
bacteria. Lactobacilli change the oxidation-reduction
potential through its production of metabolites rogking
the environment less conducive for organisms réqmlir
oxygen. This action contributes to the overall [itimng
effect of these probiotic bacteria.



Obj ectives

Ever since Louis Pasteur formulated the germ thebry

disease in the late 1800, humans have been lookeaital
combat with microorganisms. The zealous use obantits,
disinfectant chemicals and sanitary packaging tattesour
fear and loathing of all things microbial. In théigge of
antisepsis, it seems ironic that each of our imaktracts
harbours tens of trillions of bacteria, which bynso
estimates exceed the total number of cells makmghe
human body. More ironic is that many of these hétare
beneficial.
It is however important to carry out-vitro study in order
to discover how Lactobacillus species exhibit their
antagonistic characteristics since they have beparted to
possess ranges of beneficial properties which dstean

Biochemical characterization. Biochemical tests were
performed on the isolates according to the scheine o
Cowan and Steel (1974).

Detection of antagonistic a ctivity. The antagonistic
activity of the isolated Lactobacillus cultures was
performed using the agar well diffusion assay dbedrby
Schillinger and Lucke (1989) against the selectest t
organisms

Results

Inhibition of the test organisms. The zones of inhibition
measured after incubating the isolates alongside téist

colon cancer prevention, immune system enhancemengrganisms for 24 hours to observe their inhibiteffect is

food allergy reduction, short chain fatty acid protion, to
mention but a few.
Hence, the purpose of this project is to:

shown in Table 3. It was observed that there warger
zones of inhibition in the plates containihgctobacillus
isolates from Kunun, especially those af 80 mm), which

i. Embark on an extensive screening programme in ordeimhibited Staphylococcus aureus and that of isolate K(20

to isolate and characterizeactobacillus species from
Kunun zaki
antagonistic activity against
pathogenic bacteria

ii. Study thein vitro antagonistic activity of the isolated
Lactobacillus strains on some selected typed bacteria

Materials and M ethods

Isolation of Lactobacilli. 1ml of each of the samples of
Kunun zaki and Cowmilk were drawn aseptically itest
tubes in preparation for serial dilution to provit@* which
was used for further dilutions to $0About 17g DeMann
Rogosa and Sharpe (MRS) agar was dispensed inton240
distilled water and autoclaved at f€lfor 15 minutes.
0.5mls of selected two dilution factors from eadhtlue
source samples were dispensed aseptically intdesketri
dishes which has been inoculated with the seridiliyted
isolates and incubated at°€7for 24 hours.

and Cowmilk which demonstrated inhibition active againstEscherichia coli.
food spoilage and obtained from Kunun was able to inhibit the entirdicator

mm) which has the next larger diameter of zone of
Isolate K

organisms provided, though the lowest diameteroofezof
inhibition was observed as 3 mm againstebsiella
pneumoniae. For the isolate Kalso obtained from Kunun,
it exhibited no antagonistic effect on any of tineicator
organisms. Likewise, the zone of inhibition (8 mimgm C,
isolate from Cowmilk was observed only$taphylococcus
aureus out of all the indicator organisms. A clear zorie o
inhibition of 18mm was observes agaiBstillus cereus as
exhibited by isolate Kfrom Kunun.

This shows that thkactobacillus isolates obtained from
Kunun are more effective than isolates from Cownaitk
regards their antagonism or inhibition (Table 3).

A total of 5 isolates were obtained based on their
colonial/morphological and biochemical charactessst
These are shown in Tables 1 & 2 below.

Table 1. Morphological characteristics of isoldresn Kunun and Cowmilk

Shape formed as seen under

Isolates Color on MRS agar microscope Morphology arrangement
Kj Dirty-white color on medium surface  Rods arranged in chains Clustered, straight rods
K> Dirty-white color on medium surface  Rods arranged in chains Clustered, straight rods
Ks Dirty-white color on medium surface  Rods arranged in chains Clustered, straight rods
C Cream color on medium surface Rods arranged imshai Thick, short rods
C Cream color on medium surface Rods arranged imshai Thick, short rods
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Table 2. Biochemical characteristicsLafctobacillus isolates

Isolate Gram strain Catalase Coagulase Indole Tieatdentity of isolate
Ky + - - - Lactobacillus sp.
K, + - - - Lactobacillus sp.
Ks + - - - Lactobacillus sp.
C, + - - - Lactobacillus sp.
C + - - - Lactobacillus sp.

Table 3. Inhibition of indicator bacteria hyctobacilli isolated from Kunun and Cowmilk samples

Test organisms K Ky Kz C C
Bacillus cereus 18 mm NI 4 mm NI NI
Escherichia coli 12 mm NI 20 mm 6 mm NI
Pseudomonas aeruginosa NI NI 4 mm 15 mm NI
Klebsiella pneumoniae NI NI 3 mm NI NI
Staphylococcus aureus 30 mm NI 4 mm NI 8 mm

N.B: Values represent mean (average) of duplic@té¥No Inhibition.

Discussion against gram-positive bacteri&dphylococcus aureus and
Clostridium perfringens) than gram-negative bacteria
Lactobacilli grow best in highly nutritive substrates. (Escherichia coli and Salmonela typhimurium). When
They use the nutrient in the substrate for theirnow observed strictly,Lactobacillus isolates K, K; and G
metabolism and cell growth and multiply in milkdfn one inhibited Saphylococcus aureus in the order of 30 mm, 4
million per millilitre to one billion per millilite). They are mm and 8 mm with respect to diameter of zone abitibn.
present in the fermented food not only as viablés and Isolates K, K3 and G also inhibitedEscherichia coli in the
non-colony forming units, but also with the primaapd order 12mm, 20mm and 6mm. However, this is not
secondary metabolites they have produced during theonclusive becauseKlebsidla pneumoniae (a gram-
fermentation process (Robinson, 1991). negative organism) was only inhibited by isolatg K
The MRS medium used was selective for the isoladion obtained in Kunun.
Lactobacillus species since they are extremely fastidious. Jin et al. (1996) reported 12 strains dfactobacilli
Lindquist (1998) reported that a medium that wilpport isolated from chicken intestines, used in theiregipent to
their growth must contain a fermentable carbohwleatd investigate their inhibitory ability against fiverains of
many growth factors. He later recommended the uUse oSalmonella and three serotypes ddscherichia coli. The
Brain Heart Infusion medium for their growth. It sva Escherichia coli serotypes O1:K1 and O78:K80 were found
ensured throughout the experiment that only ovéinig to be the most resistant to thactobacillus strains. They
cultures of the_actobacillus isolates were made use of. also stated that of the 12 strains dfactobacilli,
Lactobacillus isolate (k) obtained from Kunun was Lactobacillus brevis C andLactobacillus fermentum C16,
observed to be inactive against any of the indicato isolated from caecum were most effective in inlmigjtthe
organisms. In comparisonlactobacillus isolate (k) growth of the threeEscherichia coli serotypes with the
obtained from the same source inhibited all thecetdr radius of zones of inhibition ranging from 12.5 nanl18.0
organisms (Table 3). Isolate, Kvas able to inhibiBacillus mm. In this study, zones of inhibition of diamet&& mm,
cereus, Escherichia coli and Staphylococcus aureus in the 20 mm and 6 mm recorded agaiBstherichia coli.
order 18 mm, 12 mm and 30 mm respectively. It s t Jinet al. (1996) had earlier recorded the inhibition zones
greatest diameter of zone of inhibition directechiagt of between 2.5 mm and 18.5 mm in the eight pathogex
Staphyl ococcus aureus (30 mm). concluded that thé&actobacillus brevis C17 isolated from
Gillland and Speck (1977) had earlier reportedt tha caecum was the least effective in their inhibitacyivity.
Lactobacilli showed stronger antibacterial properties
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Also, Lactobacilli isolated from goats’ milk inhibited the Jin, L., Ho, Y., Ali, M., Abdulah, N., Ong, B., &udin, S.,
growth of Listeria monocytogenes and Saphylococcus 1996. Adhension ofactobacillus isolates to intestinal
aureus through the production of organic acids only epithelial cells of chickenLetters in Appl. Microbiol.
(Hechardet al., 1990). The present work also shows the — 22:229-232
antagonism ofSaphylococcus aureus by Lactobacillus Hechard, Y., Dheibomez, M., Cenatiempo, Y., Lete]lF.,

isolates K, Kz (from Kunun) and ¢ (from Cowmilk), 1990. Antagonism of Lactic Acid Bacteria from goats

hence it confirms the report of Hechatdil. (1990). milk against pathogenic strains assessed by the
Gillland and Speck (1977) reported that the “sandwich method”Letters in Appl. Microbiol11:185-

antimicrobial/antibacterial action produced by 188

Lactobacillus was probably due to a combination of factors Juven, B., Schved, F., Linder, P., 1992. Antagamnist

including acids, hydrogen peroxide and other irtbityi compounds produced by a chicken intestinal stréin o

substances such as bacteriocins. This was als@gagby Lactobacillus acidophilus J. of Food Protect. 55:229-

Juvenet al. (1992) who equally reported that a strain of 232
Lactobacillus acidophilus 147 from chicken intestine
produced lactic acid, hydrogen peroxide and bamtars.

The inhibitory activity reported in the present Wwonay
be due to the production of these metabolic praduct
reported above.

Conclusion

This study has demonstrated thactobacillus with its
ability to produce both antimicrobial and antibaicte
substances can:

i. Easily and readily be isolated from various foods
depending on their nutrient composition since they
require mostly, a fermentable carbohydrate androthe
complex growth factors for them to thrive

ii. Exhibit its antagonistic properties towards diverse
pathogenic bacteria especially the gram-positiveson

Since the antimicrobial substances produced by LAB
could offer alternatives to chemical food additivetidies
should be aimed at opening new possibilities ofdrémcins
synthesis to increase their production on an inthistcale.
While they are being referred to as safe, thesenambbial
compounds need a safe evaluation before their si$eca
additives. Also, more attention should be givenfdod
products which could serve as medium for sustaitivey
and viable cultures of these beneficial organisms.
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