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ABSTRACT
Lactic acid bacteria (LAB) can produce antimicralsabstances with capacity to inhibit the gro
of pathogenic and spoilage microorganisms in foddse preservative ability of LAB in foods |is
attributed to the production of antimicrobial metdites including organic acids and bacteriocins.
The present investigation was planned to isolatB ilAm rhizosphere soil samples and to check|the
antibacterial activity of bacteriocin at differetemperature, pH and at different incubation periogls
against different bacteria. 12 different isolatesLactobacillus sp. were identified on the basis|jof
various morphological, cultural and biochemical caeters and bacteriocins obtained from thege
isolates were then checked for their antibacterftential against different bacteria viz
Escherichia coli, Pseudomonas aeruginosa and Stapbgcus aureus. Bacteriocin produced fra
isolate LB 12 showed maximum antibacterial acti@@ainst E.coli followed by S. aureus and [P.
aeruginosa, thus isolate LB 12 was considered fothér study. Temperature affected t e
antibacterial activity of bacteriocin and it was sdrved that the bacteriocin showed highest zong of
inhibition at 60°C against E.coli, S.aureus andaeruginosa (26, 24 and 23 mm respectively) l d
least activity was observed at 121°C. Antibacteaictivity of bacteriocin was retained at pH 2-10
but maximum activity was observed at pH 6 againsdlE S.aureus and P. aeruginosa (24, 22 apd
18mm) and incubation period of 24 hrs aG7%vas observed to be the most suitable for baatirig
activity against test bacteria. Behavior of baotein produced by isolated strains in the presént
investigation was considered as bacteriocidal.
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INTRODUCTION
Lactic acid bacteria (LAB) are used throughoutwleeld for manufacture of a wide variety of tradital
fermented foods. The primary antimicrobial effegérted by LAB is the production of lactic acid and
reduction of pH. LAB are the most important grodps industrial purposes, since their fermentative
activity involves a notable preservative capac#tyaaesult of the drop in pH and antimicrobial attiof
their metabolites such as lactic and acetic adad;adlyl or bacteriocins. Many of these lactic duétteria
produce bacteriocifié. By definition, bacteriocins are small proteins wiiactericidal or bacteriostatic
activity against genetically closely related spstieBacteriocins are ribosomally synthesized
antimicrobial peptides that are active againstofiaeteria, either of the same species (narromtgpay,
or across genera (broad spectrianyl may be produced by both Gram negative and Grasitive
bacteri®. The inhibitory spectrum of some bacteriocins atsttides food spoilage and/or food-borne
pathogenic microorganisris
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Bacteriocins differ from most therapeutic antibistiin being proteinaceous agents that are rapidly
digested by proteases in the human digestive tfdety are ribosomally synthesized peptides, arsl thi
fact creates the possibility of improving their ceeristics to enhance their activitiy and spectfa
actiorf. Several types of bacteriocins from food assodisaetic acid bacteria have been identified and
characterized for example: nisin, diplococcin, apidilin, bulgarican, helvoticins lactacins and
plantaricind. At present, nisin is the only bacteriocin comniahg available and marketed. Currently,
bacteriocins produced from lactic acid bacteriasivelied extensively due to their generally recogdi
as safe (GRAS) status. During the last 20 yearstehiacins of LAB have been given much attention
because some of them exhibit high activity agapeshogenic organisrfs Present investigation reports
the isolation and characterization of bacteriogiodpicing LAB from rhizosphere soil and determinatio
of the antibacterial activity of bacteriocin agaidgferent bacteria and to study the effect of penature,
pH and incubation time on bacteriocidal activitybaicteriocin.

MATERIALS AND METHODS
Collection of Soil Samples and Isolation of Bactedi
20 different moist garden soil samples were cadigciseptically from fruit trees (mango and guage)tr
at 15cm depth from agricultural farm from Faridkeerozepur, Mohali and Bhatinda districts of Punjab
India for the isolation of bacteriocin producingcmabial isolates. For the isolation of the LAB, iakr
dilutions (10" to 10% of the soil sample were prepared using distilleder. Isolation of LAB was done
using MRS (de Mann Rogosa Sharpe) agar medium whithe standard culture media to isolate the
Lactobacillusand incubated at 37°C for 48 HrsThe strains were sub-cultured onto MRS agar slant
incubated at 37°C for 24 hrs and stored at 4°Cuidher use. A series of morphological, culturatian
biochemical tests were performed for charactedpatif bacterial strains isolated from rhizosphesit s
samples and their identification was done on tresbaf characteristics described in Bergey's Mamfal
Determinative Bacteriolod$.
Production of Crude Bacteriocin
The isolated strains were grown in MRS broth seeddd 5% inoculums of overnight culture incubated
at 30°C for 48 hrs. After incubation, cells werenowed from the growth medium by centrifugation at
10,000 rpm for 15 mins at 4°C. The cell free sugtmmt was adjusted to pH 6.0 using 1N NaOH and was
used as crude bacteriotin
Bacteriocin Assay
The bacteriocins obtained from selectedtobacillusstrain were checked for their antibacterial pogént
against the selected bacterial cultures by usirsg agll diffusion method. The antibacterial actjvif
LAB isolates were checked again&scherichia coli Staphylococcus aureuand Pseudomonas
aeruginosa The supernatant from a 48 hrs culturd.a€tobacilluswas filtered and sterile supernatant
were placed in 4mm diameter wells that had beerirctdueller Hinton agar plates previously seeded
with bacteria in the diffusion agér
Sensitivity of Bacteriocin to Temperature, pH and hcubation Time
Heat stability
Temperature stability was investigated by heatingl%f bacteriocin at 60°C, 80°C, 100°C and 121°C
for 15 min. The heat-treated bacteriocin samples were theryeddar antibacterial activity by well
diffusion method”.
Effect of pH
Aliquot (5 ml) of bacteriocin was taken in test égband the pH values of the contents were adjtisied
2 to 10 individually, using either dilute NaOH oCH(1 M NaOH or 1 M HCI) solution. The samples
were allowed to stand at room temperature for 2amd the antibacterial activity was assayed by well
diffusion methodf.
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Effect of Incubation Period

Active cultures of producer organisms (1% v/v) wireculated in 100 ml aliquots of sterile composed
media. Inoculated flasks were incubated at @7for 12, 24, 48 and 72 hrs and at the end of each
incubation period, bacteriocin activity was obseénagainst different bacteria by inoculating culture
supernatant against indicator organism

RESULTS AND DISCUSSION
Bacteriocins produced by LAB have received consibler attention during recent years for their pdssib
application as a biopreservatives in food. 12 pregtive strains were isolated from 20 different
rhizosphere soils and based on morphological, @lltand biochemical characterization they were
identified as Lactobacillus sp. Bacteriocins produced blactobacillus strains was used as an
antimicrobial agent against various pathogéitee susceptibilities of various bacteria vigscherichia
coli, StaphylococcusaureusandPseudomonas aeruginobg the bacteriocin ofLactobacillusstrains
are presented (Fig. 1) which showed inhibitorivity against E. coli, P. aeruginosandS. aureus
and maximum zone of inhibition was observed agaihscoli (15mm) and minimum againsP.
aeruginosg12mm).

Fig. 1 Antibacterial Activity of Bacteriocin by Isolate LB 12

Antibacterial Activity against E. coli Antibacterial Activity against S. aureus  Antibacterial Activity against P. aureginosa

(ZOI =15mm) (ZOI =13mm) (201 =12mm)

The antibacterial activities exhibited by 12 di#fat isolates of actobacillussp. are presented in Fig. 2.
On the basis of maximum zone of inhibition agamttested bacteria, isolate LB-12 was selected for
evaluation of effect of temperature, pH and incidvetime on antibacterial activity of bacteriocin.

Fig. 2 Antibacterial Activity of Bacteriocin from Lactobacillus Isolates
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Temperaturaffected the antibacterial activity of bacteriogmmeduced fromLactobacillussp. Activity of
bacteriocin was recorded at different temperatun@ i& was seen that the bacteriocin produced from
isolate LB-12 showed highest zone of inhibitior6@tC againsk. coli, S. aureuandP. aeruginosg26,

24 and 23 mm respectively) and minimum at 121°C6(85 mm respectively) (Fig.3). Present study
revealed that temperature beyond 60°C leads tedsed antimicrobial activity of bacteriocin andutes

of current investigation are similar to previousidiés in which 68°C temperature was found to be
suitable for bacteriocin activity Bacteriocin was heat reliable as it is inactidgpartially at 80°C for 10
min and completely at 100°C for 10 riinThere is no change in antimicrobial activity wHeatteriocin
was heated at 60, 70, 80, 90 and 100°C and antiaractivity was considered to be heat resistarit
Parially purified bacteriocin was effective uptd02Q temperaturd

Fig. 3 Effect of Temperature on Antibacterial Activity of Bacteriocin
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Effect of pH on Antibacterial Activity of Bacteriocin

Activity of bacteriocin against different bacteaa different pH ranges was determined and maximum
antibacterial activity was found at pH 6 agaiBstcoli, S. aureusndP. aeruginosg24mm, 22mm and
18mm respectively) (Fig. 4). Bacteriocin when suotgd at different pH the diameter of inhibitory zon
does not show any considerable change and presiodies also showed no change under wide pH range
from 3 to 9 and all samples retained antimicrobilvity againstL. innocua4030 in the pH range 2-10,
increased pH after 9 decreases the activity ofebmcir? 2 Antimicrobial activity was retained at pH
range 5-8 and activity was more stable in acidantibasic conditiodd Bacteriocin produced bly.
plantarumandL. brevisOG1 retained their antimicrobial activity in aridic range (pH 2.0-6.0) orfly/
The inhibitory activity of bacteriocin isolated froLactobacillus acidophilustrain occurred between pH
3.0 and 5.0 and inhibitory activity was lost whae pH was raised to 5%3* Bacteriocin oB. mycoides
when treated at pH 3.0-11.0, the maximum activigswbserved at neutral fHThe effect of pH on
inhibitory effects by the bacteriocin producibgctobacillusstrains using modified-MRS broth indicated
that the highest antimicrobial productions wereorded mostly between pH 5.5 and 7.5 followed by
gradual decrease between pH 8.0 and 9.0, althchagle twvas no growth/survival of theactobacillus
strains at pH 3 after 24 h incubatian
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Fig. 4 Effect of pH on Antibacterial Activity of Bacteriocin
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Effect of Incubation Period on Bacteriocin Activity
The effect of incubation period at ®7 on bacteriocidal activity of bacteriocin was séaldand it was
observed that at the end of 24 hrs of incubatioctdsecin showed maximum antibacterial activity
against test microorganisms, while at 48 and 72Hesnhibitory action was found to be comparatjvel
less (Fig. 5). Previoustudies also indicated that 24 hrs of incubationiogeis most suitable for
bacteriocin activitsf.

Fig. 5 Effect of Incubation Period on Antibacterial Activity of Bacteriocin
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CONCLUSION

LAB exerts strong antagonistic activity against snamcroorganisms, including food spoilage organisms
and pathogens. There have been very limited studiegaring the activity of bacteriocins from LAB
against pathogens under well controlled experimaxaditions.Lactbacillussp. produce antimicrobial
substances like bacteriocin that ensure other angenare obstructed in their growth patterns. The
bacteriocins produced by the LB E#ains showed a strong inhibitory activity withghést zone of
inhibition at temperature 60°C, pH 6 and incubageniod of 24 hrs at 3T againsE.coli, S.aureusind

P. aeruginosaPresent study highlight the possibility that leaicicin and LAB will be notified of great
interest in terms of securitgspecially in combination with other antimicrob@mpounds in further
research. Antimicrobial compounds produced by LABéprovided these organisms with a competitive
advantage over other microorganism.
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