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Abstract

Background and Objective: Sustaining the balance of good and bad microflora in our gut to maintain a healthy digestive system has
been an ongoing challenge. Conversely, there has been an increase in the reliance on functional foods fortified with beneficial
microorganisms; pickled vegetables are an alternative source of natural probiotics. This study investigated the types and quantities of
lactic acid bacteria (LAB) present in pickled local vegetables and their antimicrobial capabilities. Mehtodology: Thirteen colonies of LAB
from three local pickled vegetables were tested against three strains of pathogenic bacteria (Staphylococcus aureus, Escherichia coliand
Bacillus cereus) using agar well diffusion and the minimum inhibitory tests. Results: The results revealed four LAB isolated from the
pickled tare and Look-Niang (S1, S2, N4 and N5) inhibited the growth of S. aureus while one isolate from pickled tare (S2) successfully
inhibited £ coli. There were noinhibitions recorded for B. cereus.lsolate S1 exhibited the highest antimicrobial property against S. aureus
(20.87+0.2 mm) and aminimum inhibitory value of 200 AU mL~", where AU was defined as an arbitrary unit. The biochemical tests further
revealed thatisolate S1 was likely to be in the genus Lactobacillus. Conclusion: LAB isolated from pickled tare is a viable food source to
be reproduced as a probiotic starter culture to help protect the digestive system from harmful microorganisms like S. aureus.
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INTRODUCTION

The consumption of food containing live bacteria is the
oldest and common way to increase the concentration of
good bacteria called “probiotics” in the intestinal tract'2. Many
probiotic-rich foods originate from fermented vegetables as
well as cultured milk®. Currently, the functional food market is
dominated by food products that promote and improve good
microflora activity in the intestines®.

Probiotics are known to maintain the balance between
good and harmful bacteria in the gut to maintain a healthy
digestive system®. The health benefits of probiotics have
been thoroughly researched in terms of Vviability,
effectiveness and consumption safety®”. Probiotics containing
bioactive compounds inhibit pathogenic microorganisms by
producing bacteriocins® lowering the pHin the intestine® and
producing active enzymes'.

Fermented local vegetables can become a viable
alternative to functional foods fortified with probiotics to
help maintain a healthy digestive system. This study was
conducted to identify and quantify the quantity of LAB found
in three types of pickled vegetables in Thailand and how it can
be used to inhibit three pathogenic bacteriacommonly found
in the intestine.

MATERIALS AND METHODS

Sampling and screening of LAB: Three types of pickled
local vegetables (Look-Niang, tare and white turmeric) were
obtained from markets in Pattani and Yala province.
Meanwhile, LAB was cultured using De Man, Rogosa and
Sharpe (MRS) agar, by adding 0.04% of bromocresol purple to
the media (Hi Media Chemicals Ltd.,, Mumbai, India). LAB
isolated from the samples using the microbial pour plate
method was diluted in normal saline (0.85% NaCl),
subsequently poured into MRS+ Bromocresol purple 0.04%
medium. The microbial pore plates were incubated at
3712°C, for 24 h. Single LAB colonies that differed in
morphology and phenotypic appearance were selected
and inoculated in agar slants. LAB colonies were purified and
isolated into their respective media by re-streaking on plates
until only a single type of colony was present. Pure cultures
were subsequently characterized and stained using Gram
staining. Gram-positive and rod-shaped bacteria that met
similar phenotypical characteristics with Lactobacillus species
were used in further experiments.

The cultures were stored and maintained at 4°C on MRS
agar slants until further use.

Preparation of LAB: The selected LABisolates were inoculated
into 9 mL MRS broth and incubated at 35°C*x2°C for 18 h,
subsequently the broth turbidity was adjusted to match
McFarland standard No. 03.

Growth of pathogenic bacteria: Pure cultures of pathogenic
bacteria £ coli; S. aureus and B. cereus were inoculated from
slants to Muller Hinton broth (MHB) and incubated at
37°Cx2°C for 24 h in 9 mL saline. The broth cultures were
adjusted to match McFarland standard No. 05.

Agar well diffusion method: The antimicrobial activity of LAB
isolates was determined using the agar well diffusion method.
Only 1 mL of cell suspension was spread over the surface of
nutrient agar plates using a sterile cotton swab. Upon drying,
uniform wells were cut into the agar using a sterile cork borer
(8 mm). Then, 80 mL of LAB culture were filled into respective
wells and incubated at 37°C for 24 h. Antimicrobial activity
was determined by observing the zone of inhibition (ZOlI)
around the wells. Results were considered positive if the
diameter (mm) of the ZOI was greater than T mm. The
experiment was carried out in triplicates and reported as
Z0I=£SD. Nutrient Broth (NB) was used as a negative control
and Chloramphenicol disc (30 micrograms) as a positive
control.

Spot-on-lawn method: The bacteriocin production of LAB
cultures was determined using the Spot-on-lawn method*.
The E coli, S. aureus and B, cereus cultures were subculture
twice and adjusted according to McFarland standard No. 05.
Then, the LAB cultures were centrifuged at 4000 rpm for
20 min before the supernatant was serially diluted (two-fold)
into a test tube. The cell-free supernatant (CFS) was
neutralized to pH 6 using 0.5 M of Sodium hydroxide (NaOH),
then sterilized by filtration. The agar plate contained 5 mL of
soft agar (0.7-1% w/v) seeded with 10 pL of freshly-grown
indicator strain. The antibacterial activity was determined by
pipetting 10 uL of neutralized CFS onto the surface of the agar
plate and determined by the presence of inhibition zones after
overnightincubation. The antibacterial activity was expressed
in arbitrary unit (AU) using the formula (1000/10) D where D
was the dilution factor.

RESULTS

Thirteen colonies of LAB cultures were successfully
isolated from three local pickled vegetables. Table 1 shows the
morphological characteristics of the LAB culturesisolated from
three local pickled vegetables.

Five isolates that had similar phenotypic characteristics
with Lactobacillus spp. such as being Gram-positive and
rod-shaped were selected for further biochemical tests
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Table 1: Morphology of LAB cultures isolated from three local pickled vegetables

Morphology of colony
Sample Isolates Size (mm) Margin Elevation Pigmentation Gram stain Cell shape
Pickled Look-Niang N1 0.5 Entire Convex White opaque yellow + Cocci
N2,N3 2.0 Entire Convex White opaque yellow + Cocci
N4 1.5 Entire Convex White opaque + Rod
N5 1.0 Entire Convex White opaque + Rod
N6 1.0 Entire Convex White opaque yellow + Cocci
Pickled tare S1,54 1.0 Entire Convex White opaque yellow + Rod
S2 15 Entire Convex White opaque yellow + Rod
S3 0.5 Entire Convex Cream + Rod
S5 1.0 Entire Convex Cream + Cocci
S6 2.0 Entire Convex White opaque yellow + Cocci
Pickled white turmeric K 0.5 Entire Convex Cream + Cocci
Table 2: Biochemical tests carried out on the selected isolates
Gram Catalase Acidandgas Fermented Growth Growth Growthat Growthat Growth Growth
Samples Isolates Morphology stain test fromglucose  glucose at10°C at45°C 6.5% NaCl 18% NaCl atpH4.5 atpH5.5
Pickled tare S1 Rod + - - + + - + - + +
S2 Rod + - + - + + - - . -
S4 Rod + W - - + - + - - -
Pickled Look-Niang N4 Rod + - - - + + - - N -
N5 Rod + - + - + - + - + -
+: Positive, -: Negative, w: Weak
Table 3: Antimicrobial activity of four LAB isolates against three selected pathogenic bacteria
Diameter of ZOI (mm=%S.D)
Isolates Escherichia coli Staphylococcus aureus Bacillus cereus
N4 - 15.50%+0.3 -
N5 - 20.10£1.1 -
S1 - 20.87£0.2
S2 9.0+1.2 10.20+23 -
Chloramphenicol (positive control) 29.8+2.1 221019 227%27

(Table 2). Based on the biochemical tests carried out, four
cultures that showed the highest level of antimicrobial
property were identified as Lactobacillus spp. Conversely,
isolate S4 was found to be weak catalase-positive and was
subjected to further biochemical testing.

The antimicrobial properties of four selected LAB
isolates were tested against three pathogenic bacteria (£ cofj
S. aureus and B. cereus) using the agar well diffusion method
(Table 3). Based on the results obtained, the degree of
antimicrobial property among the isolates was ranked as
ST>N5>N4>S2 based on the assumption that the greater
the diameter of the ZOl, the stronger the antimicrobial
activity of the isolate. Looking closer, isolate S1 recorded the
highest level of antimicrobial activity against S. aureus
(20.87£0.2 mm) while only isolate S2 showed antimicrobial
activity against £ co// (9.00+ 1.2 mm).LABisolates showed no
antimicrobial activity against B cereus. In general, the LAB
isolates exhibited lower antimicrobial activity compared to the
positive control, Chloramphenicol.

The inhibitory activities of pathogenic bacteria S. aureus
and £ coliwere carried out using the Spot-on-lawn method.
Based on the results, isolate S1 inhibited S. aureus with a
bacteriocin activity of 200 AU mL~" (Fig. 1).

Fig. 1: Staphylococcus aureus inhibited by isolate S1 using
Spot-on-lawn method

DISCUSSION

Isolate S1 exhibited the highest degree of antimicrobial
inhibition at 20.87£0.2 mm. Similar results were seen in
isolate TO against 5. aureus, where the largest inhibitory zone
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(19.3 mm) was determined to exhibit the highest antimicrobial
property'. However, it is difficult to ascertain the reason for
the variability in the antimicrobial properties among the
isolates due to the uniqueness of each isolate. Interestingly,
isolate S2 was equally antagonistic against both Gram-positive
S. aureus as well as Gram-negative E. co/i The accumulation
of primary metabolites like lactic acid, bacteriocins production
and the production of antimicrobial compounds like formic
acid, hydrogen peroxide and benzoic acids may have
contributed to the LAB isolates ability to inhibit"" B cereus.
However, the LAB isolates were not successful in inhibiting
B. cereus. The inhibitory activities of LAB against Gram-
positive pathogens were contributed by protease-sensitive
bacteriocins'2. However, the antagonistic effects of LAB
toward Gram-negative pathogens could be related to the
production of organic acids and hydrogen peroxide'.

Many LAB strains with different bioactive potentials
especially antimicrobial properties have been identified from
a variety of fermented and pickled vegetables™. This study
proved that simple, traditional methods of food preservation
like fermentation have the potential to improve and decrease
the need to depend on chemical antibiotics and artificially
enriched functional foods.

CONCLUSION

The findings of this study demonstrated the remarkable
antimicrobial attributes of LAB isolated from three local
pickled vegetables in Thailand. The results showed that
isolates from pickled tare had the best antimicrobial potential
against both S. aureus and £ coli Moreover, LAB isolated
from pickled Look-Niang also exhibited antimicrobial
activities against S. aureus. Hence, both pickled tare and
pickled Look-Niang are suitable candidates to be used as
natural probiotics. This study has shown the antimicrobial
capabilities of fermented local vegetables and can become a
viable alternative to functional foods fortified with probiotics
to help maintain a healthy digestive system.
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