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Abstract— Research objectives was to determine inhibition activities towardg. coli and Salmonella spp. by pickle’s indigenous
halotolerant bacteria. Experimental methods used in the research and data were analyzed descriptive-exploratory. In order to
determine pickle’s indigenous halotolerant bacteria, three isolates cultured on Nutrient Agar (NA) with addition of 5 and 10% (w/v)
NaCl then the total bacteria population countedEscherichia coli and Salmonella spp. inhibition activities determined by diffusion
well method on NA. Results showed that isolate P3 shown halotolerant characteristic with total bacteria population of 5.3 X &f/g

on 5% NaCl then decreased into 5.2 x £&fu/g on 10% NaCl with no inhibition clear zone toward<E.coli and 7.5 mm inhibition clear
zone towardsSalmonella spp..
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fermented vegetables products [9]. The growth of pathogenic
I. INTRODUCTION bacteria such ak.coli andSalmonella sppcan inhibited by

Preservation of vegetables can be done by fermentationthe bacteria that involve in pickle fermentation processes

direct acidification, or combination of it with other process through their metabolites. Generally, bacteria isolated from

and additives [1]. Cucumber, eggplant, or even Watermelons‘lDontaneous L p|clgle . fermLentatlon ard_actobacnlus_d
were fermented in salt solution to resulting in pickle. plantarum, ' revis, euconostoc  mesenteroides,

; : . Pediococcus pentosaceus anénterococcus faecalis
Pickles could produced by two ways. First are the brine i i . ;
process which involving natural lactic acid bacteria [FO1[111[12]. The bacterias produce metabolites including

fermentation, and the second are the fresh-pack processe¥9anic acids, carbondioxide, hydrogen peroxide, ethanol
without involving fermentation processes [2]. Commercial and others which role as inhibitor for pathogenic bacteria

fermented cucumber mainly done with the addition of brine [13]. . . . o
solution containing 6-8% NaCl [3]. The research aims to determine pickle’s indigenous

Both methods using saline solution which can decreasehalotolerant bacteria inhibition activities towar@<oli and
the water activity where only certain bacteria with Salmonella spp.Potential isolates could be used to decrease
halotolerant abilities will grow [4]. Salting process in the contamination ofE.coli and Salmonella sppin pickle or

making of pickle, can be role as inhibitor of undesired salted products.
microoganisms growth [5].
However, the growth of pathogenic bacteria still found in IIl. MATERIALS AND METHODS
pickling condition [4],[6],[7].Eschericia colifound in apple Commercial pickle (Figure 1) bought from market, 1g
cider and alsdSalmonella sppin orange juice which the sample diluted on 9 ml of 0.85% NaCl then cultured on
condition were similar to many pickle products [8]. Nutrient Agar (NA) at 37°C for 24h. Separate colony of
Contamination risks oE.coli and Salmonella sppin high three different isolates taken with osse and cultured on NA
salinity products like pickle still occur. with addition of 5 and 10% (w/v) NaCl then the total
Inhibition abilities towards food borne pathogenic bacteria population counted [14Escherichia coli and
bacteria also found in bacteria isolated from home-madeSalmonella sppinhibition activities determined by diffusion
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well method on NA [15]. Selected halotolerant bactdfia,  concentration which shown by less than 30 colonies on
coli andSalmonella sppeach cultured into 15 mL Nutrient every plates so that can not be counted.

Broth (NB) and incubated for 24h at 37°C. Sweep aseptically Halotolerant bacteria categorized based on their abilities
the incubated NB oE. coli andSalmonella sppinto NA to tolerate different salinity concentrations [14]. Bacteria
plates until covered using sterile swabs. Plug NA plateswith halotolerant characteristics survived in 1-5% salinity,
aseptically, use sterile forceps or needle to carefully pick upmoderately halotolerant bacteria survived in 5-20% salinity
the plug then place 0.1 mL of incubated NB of selected [7]. Based on the results can conclude that isolates P1 was
isolates. Incubate the NA at 37°C for 24h then diameter of moderately halotolerant bacteria.

clear zones were measured.

TABLE Il
IDENTIFICATION OF ISOLATESHALOTOLERANT CHARACTERISTICS

Isolate 5% NaCl 10% NaCl
(x10%cfulg) (x10%cfulg)
R1 R2 R3 R1 R2 R3
P1 53 55 52 51 50 55
P2 <30 | <30 | <30 | <30 | <30 | <30
P3 <30 | <30 | <30 | <30 | <30 | <30

The results of inhibition abilities towardg.coli and
Salmonella sppshown on Table 3. Table 3 showed that
isolates P1 did not have inhibition abilities towakelsoli,
but shown 7.5 mm average clear zone that indicating
inhibition abilities towardsSalmonella spp(Figure 2). Two
strain of L. plantarumand P. Pentosaceussolated from
pickle shown their abilities in inhibitin§almonellainvasion
in animal metabolism [18].

Fig. 1. Commercial Pickle

I1l. RESULTS ANDDISCUSSIONS

TABLE I

The results of preliminary characterization of the isolates
INHIBITION ABILITIES TOWARDSPATHOGENS

shown in Table 1. Three different isolates characterized.

Isolates P1 was reddish cream, cocci shape and gram oo E. coli Salmonella spp.
negatives. Isolates P2 was cream, cocci shape and gram (mm) (mm)
negatives. While isolates P3 was cream, rod shape and gram R1 R2 R3 R1 R2 R3
negatives. P1 - - - 5 10 7.5

Natural succession of microbial population in cucumber
fermentations begin with high levels of aerobic bacteria,
sometimes including pathogenic and spoilage organisms [16].
Lactobacillusand Leuconostocwere dominating the early
stage fermentation, an&ediococcusdominated the late
stage of pickle fermentation [1]. Bacteria such las
plantarum and Leuconostoc mesenteroides was the main
microorgaisms that responsible for the natural fermentation
of vegetables, but.paracasei,L. delbrueckiiand L.brevis
also reported as well [13]. Thréacillus strain grow well at
pickling condition such as wide range of pH (3.5-10.0),
temperature (15-50°C) and 4-7% NacCl [17].

TABLE |
CHARACTERISTICS OFISOLATES

(b)

Isolate Morphology Microscopic Fig. 2. Inhibition abilities (a) Isolates FELeoli,
Colour Shape Shape] Gram (b) Isolates P1 Salmonella spp
:3; rEd%'rseng:eam r(r)%l::jd C(;%i ! — Pathogenic gram negatives bacteria suctEasli and
P3 cream round rod . Salmonella sppcould inhibited by the production of organic

acid and hydrogen proxide [19]. Lactic acid bacteria as main

Table 2 shown the results of halotolerant bacteria
identification. Only isolates P1 that survived at 5-10%
salinity with the average population of 5.3 X tfu/g on 5%
NaCl then decreased into 5.2 x*1€fu/g on 10% NaCl.
Other isolates did not show their ability in tolerate salinity
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microflora that involves in pickle fermentation, has abilities
to produce antimicrobial compound such as formic acid,
benzoic acid, hydrogen peroxide, diacetyl, acetoin and
bacteriocin such as nicin [20]. Howevét,coli were more



resistant to the effects of acid th&almonella sppunder (8]
typical pickling condition [21].

Bacterias isolated from pickles such laglantarum B.
acidicola, B. amyloliquifaciensand B. mycoides could [9]
inhibited various food borne pathogens through production
of organic acids and bacteriocins, also survived in 4-11%
salinity [17]. Bacteria with halotolerant characteristics and [10]
pathogen inhibition has wide opportunities in food
production. Application in salted or fermented products
could decrease the contamination risk of pathogenic bacterid!®
especiallyE.coli andSalmonella spp.

[12]
IV. CONCLUSIONS
Isolate P3 shown halotolerant characteristic with total
bacteria population of 5.3 x 1@fu/g on 5% NaCl and 5.2 x  [13]

103 cfu/g on 10% NaCl with no inhibition clear zone towards

E.coli and 7.5 mm inhibition clear zone towar@almonella [14]

Spp.
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