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ABSTRACT

Bacteriocins produced by L.acidophilus (LAB) have been in focus of many investigations because of
their particular importance in dairy industry. Antibacterial activity of the isolated LAB (cell free filtrate)
was tested against selected gram positive and gram negative bacterial species by well diffusion assay.
Bacteriocin produced by L.acidophilus was showed higher antibacterial activity against gram negative
pathogenic bacteria, such as E.coli, K.pneumoniae, S.typhimurium and V.cholerae. Whereas gram
positive pathogenic bacteria showed lower antibacterial activity against S.aureus and B. cereus. The
results obtained in the present study suggest that bacteriocin produced by L.acidophilus inhibits the
growth of selected gram positive and gram negative bacterial sp. Regular consumption of probiotic food

will prevent gastrointestinal infection in adult.
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INTRODUCTION

A custardlike food with a tart flavour prepared
from milk curdled by bacterium especially
L.bulgaricus,  Str.thermophilus and  often
sweetened or flavoured with fruit are known as
yoghurt. L. acidophilus strains are widely used as
probiotic cultures in dairy and pharmaceutical
products because the species is one of the
dominant lactobacilli in the human intestine 1. A
probiotic is defined as “a live microbial feed
supplement which beneficially affects the host
animal by improving its intestinal microbial
balance . Intestinal LAB in human are closely
associated with the host’s health because it’s an
important  biodefense factor in preventing
colonization and subsequent proliferation of
pathogenic bacteria in intestine &,

Bacteriocins, are proteinaceous compounds
produced by bacteria that exhibit a bactericidal
mode of action against related as well as unrelated
organisms . Bacteriocins are bacterial peptides
that inhibit or kill microorganisms that are usually
but not always closely related to the producer
strain . Although several bacteria produce
bacteriocins, LAB have been extensively studied
with the perspective of its use as natural
biopreservative in the food industry ©. A large

number of studies have been carried out only
using lactobacillus sp. Therefore in the present
study Lactobacillus acidophilus has been targeted
to isolate it from yoghurt samples based on their
potential as antimicrobial agent.

MATERIALS AND METHODS

Collection of sample

Yoghurt  sample were purchased from
Sholinganallur local market, Chennai, Tamilnadu.
They were immediately transported to the
laboratory and used for the present study.
Isolation of bacteria

Lactic acid bacteria were isolated from the
yoghurt sample for which 10gm was mixed with
90ml of normal physiological saline solution and
was homogenised for 2 mts. Serial dilution were
performed from 107 to 10°. From the dilution
factor (10° to 10°) 0.1 ml of the sample were
plated on the De Man Rogosa and Sharpe agar
medium (Hi-media, Mumbai). Triplicate plates
were incubated at 37°c for 48 hrs in an anaerobic
jar. After 48hrs isolated colonies were gram
stained and identified using microbiological
methods. The isolated bacterial colonies were
stored in MRS slant at 4'c and sub cultured
periodically for future use '),
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Maintenance of test inoculums
Bacterial species used for the antibacterial activity

were Bacillus cereus (MTCC 430),
Staphylococcus aureus (MTCC 2940),
Escherichia coli (MTCC 443), Klebsiella

pneumoniae (MTCC 139), Vibrio cholerae
(MTCC 3096),Salmonella typhimurium (MTCC
98). All the stock cultures were obtained from the
Institute of Microbial Technology (IMTEC)
Chandigarh, India. Then they were maintained in
nutrient slants in the dept. of Microbiology at
Mohammed Sathak College of Arts and Science,
Sholinganallur, Chennai-119. A loopful of
bacterial cultures were inoculated in the Brain
Heart Infusion broth and incubated at 37° ¢ for 24
hrs.

Maintenance of lactobacillus culture

MRS broth culture was prepared and inoculated
with  Lactobacillus .sp and  incubated
anaerobically at 37% for 48 hrs using anaerobic
jar.

Preparation of cell-free filtrate

10ml of MRS broth was inoculated with
L.acidophilus strain and incubated at 37°% for
48hrs in anaerobic condition. After incubation,
cell free solution was obtained by centrifugation
with 6000 rpm for 15min, followed by filtering
supernatant solution with 0.2mm pore size
whatmans no.1 filter paper. This cell free filtrate
was used for antimicrobial activity .
Antibacterial activity of L.acidophilus by well
diffusion assay

Antibacterial activity of the isolated LAB (cell
free filtrate) were tested against S.aureus,
B.cereus, E.coli, K.pneumoniae, V.cholerae and
S.typhimurium bacterial species by well diffusion
assay. The test strains of pathogenic bacteria were

inoculated in Brain Heart Infusion broth at 37°
for 24hrs incubation. Muller Hinton Agar plates
were prepared and inoculated with 0.1ml of 24 hrs
brain heart infusion broth culture of test bacterial
strains. The petri plates were allowed for
solidification. Two wells were made by using a
sterile borer of 5mm diameter, one for the test and
other for the control (sterile brain heart infusion
broth).

100ul of the cell filtrate of L.acidophilus were
loaded in the test well and the same concentration
of control wells were loaded with sterile Brain
Heart Infusion broth medium. The petriplate was
incubated at 37°c for 24hrs. After incubation the
diameter of zone of inhibition was measured using
callipers in mm then antibacterial activity was
determined .

Statistical analysis of data

Data was analysed by one way analysis of
variance (ANOVA) followed by fischer’s LSD
post hoc test using spss 10.0 software (spss
Inc,Chicago). The values are expressed as mean +
SEM for triplicates in each bacterial strain.
RESULTS

Results of the antibacterial activity of
L.acidophilus against gram positive and gram
negative bacterial species were represented in
table 1. Bacterial strain L.acidophilus produce
bacteriocin that shows higher antibacterial activity
against gram negative organisms E.coli,
K.pneumoniae, S.typhimurium and V.cholerae.
But they show lower inhibiting activity against
gram positive species S.aureus and B.cereus.
Results of the study as recorded by measuring
zone of inhibition in mm varied between 1.7-
2.5mm. When compared to the control wells of
sterile brain heart infusion broth.

Table 1: Antibacterial activity of Lactobacillus acidophilus by well diffusion assay

Bacterial strains Tested Organisms

Zone of inhibition in mm

BHA broth filtrate(100pl)

L.acidophilus Control (100ul)

B. cereus
Gram positive S.aureus
E.coli
Gram negative V.cholerae

K. pneumoniae
Sal.typhimurium

1.766 £ 0.173
2.7 +£0.145

3.13+£0.187
1.70 £ 0.115

1.90 £ 0.208
1.90+ 0.057

Values are expressed as standard mean £ SEM from triplicates in each microorganism.
Keys: BHA control- Brain Heart Infusion broth, (-) No zone of Inhibition.

DISCUSSION

Antimicrobial proteinaceous compounds such as
bacteriocin like compounds produced by L.
acidophilus are largely known and have been
found to have potent antimicrobial activities
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towards bacteria and harmful microorganisms !,

The inhibition activities of these substances have
been reported to be strain dependant. In general
strains of L.acidophilus exhibit more acid and bile
resistance than other LABMY. Addition of
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L.acidophilus in to various types of food and
beverages is useful to human health 2. Those
products include fermented milk, such as
acidophilus milk, acidophilus yoghurt, sweet
acidophilus milk, fruit juices and vegetable juice
(1314 Results of the study showed the
antimicrobial activity of the bacteriocin isolated
from yoghurt samples. This may be due to the
production of acetic acid and lactic acid that
lowers the p* of the medium **!.

It is concluded that bacteriocin produced by
Lactobacillus acidophilus inhibits the growth of
selected Gram positive strains such as S.aureus,
B.cereus and Gram negative Spp. E.coli
,V.cholerae, Sal.typhimurium and K.pneumoniae.
So regular consumption of probiotic food will
prevent gastrointestinal infections in adults.
Growth of preschool children was improved,
when fed on fermented milk beverage
supplemented with L.acidophilus. Intake of
fermented probiotic drink or products may
strengthen the immune system and kill the
intestinal pathogens. Further studies are needed
for characterization, purification of L.acidophilus
for developing new antibacterial drugs.
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