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Abstract
‘Lawar ikan’ is a traditional fermented food typical of East Nusa Tenggara made from fresh anchovies. Fermented foods generally contain lots of lactic
acid bacteria (LAB). This research aims to isolate lactic acid bacteria which have probiotic potential from ‘lawar ikan’. The research method used is the
isolation of LAB by first making samples of ‘lawar ikan’, then carrying out serial dilutions, growing them in specific media, the colonies that grow will
be selected for morphological and biochemical characterization. Furthermore, to determine whether the isolates produced have probiotic potential, re-
sistance tests were carried out against low pH, bile salts and antibacterial tests against the pathogenic bacteria E. coli and S. aureus. The isolation results
showed that 11 isolates had different characteristics, and were gram-positive bacilli and 1 isolate was a gram-positive cocci. The resulting isolate was
heterofermentative and catalase negative. The results of the BAL resistance test to low pH, namely pH 2, were isolate L03 with a final viability percent-
age of 61.75%, at pH 3, namely isolate L04 with a final viability percentage of 51.75%. Testing for resistance to bile salts obtained isolates that were
resistant at a concentration of 0.3%, namely isolates LO7, LO5 and L04. Testing against pathogenic bacteria found 2 potential isolates, namely L04 with
an inhibitory zone diameter of 5 mm against E.coli and 13 mm against S. aureus, while isolate L11 with an inhibitory zone diameter of 1 mm against
E.coli and equal to 21 mm against S. aureus. The best isolate was identified based on the 16S rRNA gene, the identification result of isolate L04 was

Pediococcus pentosaceus with a similarity percentage of 100%.
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Introduction

Indonesia has a variety of traditional fermented
foods, including ‘lawar ikan’ which is a traditional food
typical of East Nusa Tenggara. ‘Lawar ikan’ is fermented
fish using fresh anchovies as raw materials which are
processed with the addition of acid or lime, salt, chilies,
onions and other spices which are then left for 1 (one)
hour before consumption so that it goes through an an-
aerobic fermentation process. The addition of lime in
making 'lawar ikan’ aims to minimize the growth of
pathogens so that the food is safe to consume even with-
out cooking. Fermented products tend to contain poten-
tially probiotic bacteria. Probiotics are good microorgan-
isms that are beneficial for the health of their hosts and
can even increase immunity if consumed in sufficient
quantities.

Fermented fish products are generally rich in lactic
acid bacteria and therefore have probiotic potential. Lac-
tic acid bacteria (LAB) are natural microbes found in
basic food ingredients and play an important role in the
fermentation process of traditional foods. Lactic acid
bacteria can function as bacteriocins which are very ben-
eficial for health (Ramesh et al., 2015). Lactic acid bac-
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teria are also called probiotics (Emmawati et al., 2015).
Probiotics are living organisms that are capable of
providing beneficial effects on the health of their hosts
when consumed in sufficient quantities. Probiotics must
be able to withstand acidic conditions and the presence
of bile salts, have the ability to attach to the intestine and
have activity against pathogenic bacteria (Rizal et al.,
2016).

Probiotics have an important role for health. Lactic
Acid Bacteria (LAB) are mostly potential probiotics.
LAB in food not only plays a role in fermentation but
also has a role as a probiotic, namely replacing the activi-
ty of natural microbiota in the intestine or regulating
immune reactivity which is beneficial for health. Alt-
hough historically fermented foods with LAB were milk-
based foods, this decade a lot of research has led to the
exploration of LAB from traditional foods as potential
probiotics. Several studies show that traditional ferment-
ed fish products contain various types of lactic acid bac-
teria which have probiotic potential, including dekke
naniura, a traditional food typical of North Sumatra
(Haro et al., 2020; Hang, 2021) lemea typical of Rejang
(Okfrianti et al., 2018 ), fermented tilapia fish typical of
South Sumatra (Nurnaafi et al., 2015), fermented budu
fish typical of West Sumatra (Soemarie et al., 2021) the
group of bacteria produced is usually from the genus
Lactobacillus. This information is initial information that
allows for the probiotic potential of lactic acid bacteria
isolated from the ‘lawar ikan’ typical of East Nusa
Tenggara.
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Methods

Research materials

The sample used was lawar ikan. The materials used
for bacterial isolation are MRS (de Man Rogosa Sharpe)
Broth- HiMedia™ (peptone 10 g/L, dextrin 20 g/L, glu-
cose 20 g/L, lactic acid 0.5 g/L, ammonium nitrate
(NHsNO:s) 2 g/L, magnesium sulfate (MgSO4-7H20) 0.1
g/L, Potassium Phosphate (K-HPO.) 0.5 g/L, Sodium
Chloride (NaCl): 5g¢/L)), distilled water, agar bacterio-
logical, CaCQOs. The materials used for bacterial charac-
terization are Gram stain, Triple Sugar Iron Agar (TSIA)
media- Oxoid™ (peptone 10 g/L, calcium carbonate
(CaCo0:s) 0.3 g/L, lactose 10 g/L, sucrose 10 g/L, glucose
1 g/, sodium thiosulfate (Na2S:0s): 0.3 g/L,
senosolfthalein 0.025 g/L, agar 15 g/L), Simmon Citrate
Agar (SIM) media- Oxoid™ (sodium citrate 2 g/L, am-
monium dihydrogen phosphate (NHsH2PO4) 1 g/L, mag-
nesium sulfate (MgS0a) 0.2 g/L, sodium chloride (NaCl)
5 g/L, dipotassium phosphate (KoHPO4) 0.2 g/L, bromo-
thymol blue 0.08 g¢/L, agar 15 g/L), HCI, and bile salt
Oxoid™. The antimicrobial test materials used were
MHA media- Oxoid™, blank discs Oxoid™, pathogenic
microorganisms (E. coli ATCC 8739 and S. aureus
ATCC 6538).

Research tool

The tools used in this research are Laminar Air Flow
(LAF), vortex, autoclave, oven, incubator, centrifuge,
spectrophotometer, microscope, laboratory glassware,
micropipette, object and cover glass, hockey stick, ep-
pendorf tube, tube needle, volumetric pipette, caliper,
sprayer, bunsen.

Sample preparation

Clean 100 grams of fresh anchovies, then mix with
spices such as lime, salt, chili, onions and basil leaves,
then leave for 48 hours in a container that is not tightly
closed.

Bacterial isolation

Isolation of LAB from ‘lawar ikan’ was carried out
using a serial dilution technique on MRSB media. A total
of 1 g of lawar was dissolved in 9 mL of MRSB. The
suspension was homogenized using a vortex and then
incubated for 24- 48 hours at 37°C. The incubation re-
sults were diluted with serial dilutions 10 to 107. A
total of 1 ml of each dilution was inoculated into a 15
mL MRSA+ 1% CaCOs petri dish then spread with a
spreader containing it and incubated for 24- 48 hours at
37°C. The isolate colonies that grew were considered
LAB, so the colonies were transferred to petri dishes
containing NA media using the streak plate methode,
carried out three times at different times to obtain pure
isolates.

Characterization of bacteria

Bacterial isolates were characterized morphologically
and biochemically. Morphological characterization was
carried out by observing colonies, Gram staining, while
biochemical tests included the TSIA test, SCA test, cata-
lase test and fermentation type test.

The TSIA test is carried out by taking 1 dose of bac-
terial isolate which is then inoculated by scratching and
pricking on TSIA slant media and incubating at 27 °C for
48 hour. The SCA test is carried out by taking 1 dose of
bacterial isolate which is then inoculated by scratching
on the SCA slant media then incubated for 24 hours at
37°C. The catalase test is carried out by taking a small
amount of bacterial inoculum from pure culture using an
inoculation loop and placing the bacteria on the surface
of a glass slide, then dropping a 3% hydrogen peroxide
solution on the bacterial colonies on the slide, then ob-
serving to see if there are any bubbles. In the fermenta-
tion test, the bacterial isolate was inoculated into MRS
broth media, then inserted into a Durham tube in an in-
verted position. Incubate for 24 hours and then observe
whether bubbles form in the Durham tube.

LAB resistance test to low pH

LAB isolates were cultured into MRSB media with
varying incubation times of 0, 6, 12, 18 and 24 hours at a
pH of 2, 3, 4, 5 and 6. Then the number of LAB was cal-
culated by measuring the OD on a spectrophotometer
and then calculating the CFU (Colony Forming Unit) per
ml using the formula Log (CFU/ml)= m x absorbance +
b, m is the slope of the line b is the intercept on the y-
axis. The greater the decrease in cell number after incu-
bation, the less resistant the bacteria are to low pH. Via-
bility Percentage is calculated using the formula: ((initial
viability-final viability)/ initial viability) x 100%.

LAB resistance test to bile salts

One ml (108 CFU/ml) of culture that had been re-
freshed in MRSB was incubated for 24 hours in bile salt
with concentration variants of 0%, 0.3%, 0.6%, and
0.9%. Then the amount of LAB was calculated by meas-
uring the OD on a spectrophotometer and then calculat-
ing the CFU (Colony Forming Unit) per ml using the
formula Log (CFU/ml)= m x absorbance + b, m is the
slope of the line b is the intercept on the y-axis. The
more the number of incubation cells decreases, the less
resistant the bacteria are to NaCl.

Antibacterial test

Antibacterial testing was carried out against the path-
ogenic bacteria Escherichia coli and Staphylococcus
aureus using the disc diffusion method using MHA me-
dia. The test bacteria were suspended following the 0.5
Mac Farlane standard, then swapped using a sterile cot-
ton swap. The paper discs were soaked in LAB suspen-
sion (following the 0.5 Mac Farlane standard) then inoc-
ulated into a petri dish containing the test bacteria. The
clear zone formed is measured using a ruler and then
converted in mm. The inhibition zone diameter is ob-
tained using the yield formula: reduction of vertical di-
ameter and diameter filter paper is added to the results
reduction of horizontal diameter and diameter

filter paper then divided in half. Interpretation of in-
hibitory power is determined according to categories:
Resistant if the inhibition zone is < 14 mm, Intermediate
if the inhibition zone 15-18 mm, Susceptible if zone of
inhibition > 19 mm (CSLI, 2013).
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Molecular identification of 16S rRNA

Isolation of potential probiotic LAB DNA obtained
from ‘lawar ikan’ was carried out using a hot and cold
process. A total of 1.5 mL of pure bacterial culture aged
24 hours was taken and centrifuged for 10 minutes. The
supernatant was discarded and then 100 pL of distilled
water was added under aseptic conditions. The cell sus-
pension was frozen at -10°C until the solution crystal-
lized and then thawed at 90°C for 10 minutes. Then the
sample was sent to Macrogen for 16S rRNA identifica-
tion.

Results

Sample preparation

Fresh anchovies are mixed with spices, then left for 1
hour, after the ‘lawar ikan’ has been prepared, leave it
again for 48 hours so that the fish ferments. A sample of
‘lawar ikan’ can be seen in Figure 1.

Figure 1. Sample of Lawar Fish

Isolation and morphological characterization

The results of the isolation of lactic acid bacteria
(LAB) from lawar ikan obtained 11 isolates (Figure 2).
The isolate was characterized morphologically and by
Gram staining, the results of which can be seen in Table
1.

Table 1. Characteristics of LAB Isolates from Lawar

Isolate Character L
No Code Color Shape Edge Elevation Gram Staining
1 LO1 white round flat entire positive bacili
2 L02 white round flat entire positive bacili
3 LO03 white irregular flat entire positive bacili
4 L04 white round flat entire positive cocci
5 LO5 white round undulate entire positive bacili
6 LO6 white round flat entire positive bacili
7 LO7 white round flat entire positive bacili
8 LO8 white round flat entire positive bacili
9 L09 white round flat entire positive bacili
10 L10 white round flat entire positive bacili
11 L11 white round flat entire positive bacili

Figure 2. LAB isolate from lawar ikan
Based on morphological observations, the character-

T L ST e ST
g "f}'?"g z;%%%é

&= A
X

. -
o -SR]

istics observed include color, shape, edges and elevation.
It was discovered that all the LAB isolates obtained had
morphological characteristics of white colonies, there
was 1 isolate with an irregular shape, 1 isolate with wavy
edges, and 11 isolates with flat elevations. Based on
gram staining, it was found that there were 10 isolates in
the form of bacilli which were Gram positive bacteria
and 1 isolate was a Gram positive cocci. The appearance
of positive bacilli and negative bacilli isolates can be
seen in Figure 3.

Eleven isolates obtained were subjected to
biochemical testsThe results of the biochemical tests for

: 3

Figure 3. Appearanf:e of LAB under a microscope with 100x magnification, a) bacilli; b) cocci
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LAB isolates, namely the TSIA test, SCA test, catalase

test, and fermentation type test can be seen in Table 2.

Table 2. Biochemical Test Results

No Isolate Test Result
Code TSIA SCA Katalase Type of Fermentation

1 LO1 AJIA Negative Negative Heterofermentative
2 L02 AJIA Negative Negative Heterofermentative
3 LO3 AJIA Negative Negative Heterofermentative
4 LO4 KIK Negative Negative Heterofermentative
5 LO5 AJIA Negative Negative Heterofermentative
6 LO6 AJIA Negative Negative Heterofermentative
7 LO7 KIK Positive Negative Heterofermentative
8 LO8 K/K Negative Negative Heterofermentative
9 L09 K/IK Positive Negative Heterofermentative
10 L10 KIK Negative Negative Heterofermentative
11 L11 KIK Negative Negative Heterofermentative

In the TSIA test, it was discovered that of the 11
BAL isolates there were 5 isolates with test results which
were characterized by a change in TSIA color, namely
the color changed to yellow on the slant and butt (A/A),
code K/K if there is no change in media color. The five
isolates are LO1, LO2, L03, L05, and L06. Meanwhile, in
the SCA test on these 11 bacterial isolates, there were 2
positive isolates which were indicated by a change in
media color from green to blue. The two isolates are iso-
lates LO7 and LO09. In the catalase test, all isolates did not

form bubbles, and the fermentation type was heterofer-
mentative, characterized by the formation of gas bubbles
in the Durham tube.

LAB resistance test to low pH

The LAB resistance test to low pH was carried out by
varying the acidity of the pH of the media, namely pH 2,
3, 4,5, and 6. The results can be seen in Figure 4

Based on the data above, the LAB isolate from ‘awar
ikan showed a decrease in number at the 6th hour but
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Figure 4. Resistance of LAB isolates to PH variant
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was still alive at the 24th hour. The final viability was
calculated to see the percentage of bacterial viability at
the 24th hour with the pH variant tested (Figure 5).

M pH2
M pH3
M pH4
M pH5
[ pH6

40 80
% Cell viability (24 hr)

Figure 5. Final viability of LAB isolates

The percentage of final viability of isolates shows
that the most resistant isolate to grow in the 24th hour at
low pH (pH 2) is isolate LO3 with a percentage of
61.75%, at pH 3 is isolate L04 with a percentage of
51.75%, at pH 4 is isolate L04 with a percentage of
63.38%, at pH 5 is isolate LO1 with a percentage of
62.25%, and at pH 6 is isolate LO1 with a percentage of
59.75%.

LAB resistance test to bile salts

LAB resistance to bile salts can be known by looking
at the decrease in the number of isolates when given var-
iant concentrations of bile salts. The final viability of
isolates with concentration variants can be seen in Figure

H Lol
H L02
M Lo3
HL04
W L05
M L06
M Lo7
M L08
M L09
M L10
HL1

log CFU/mL

0.3% 0.6%

Control

0.9%

Figure 6. Final viability of LAB isolates with variant concentrations of
Bile Salt

In Figure 5, the higher the concentration of bile salts,
the more the growth of isolates decreased. The most via-
ble isolates at 0.3% bile salt concentration were isolates
LO7, LO5 and LO4, at 0.6% bile salt concentration was
isolate LO7, while at 0.9% bile salt concentration was
isolate L09.

Antibacterial test of LAB isolates against pathogenic
bacteria

Antibacterial test results of LAB isolates against
pathogenic bacteria Escherichia coli and Staphylococcus
aureus can be seen in Table 3.

Table 3. Antibacterial Test Results against Pathogenic Bacteria
Inhibition Zone Diameter (mm)

No Iéolate Escherichia  Staphylococcus
ode ;
coli aureus
1 01 10 11
5 L02 6 10
3 L03 10 10
2 L04 5 13
5 LO5 - 1
6 L06 - 1
7 Lo7 - 1
8 Lo8 - 5
9 L09 1 12
10 L10 - 5
11 L11 1 21

The results of antibacterial tests of 11 isolates against
Escherichia coli and Staphylococcus aureus bacteria
showed that some isolates formed inhibition zones. Iso-
lates tested against Staphylococcus aureus that have a
large inhibition zone are isolate L11 with an inhibition
zone diameter of 21 mm with susceptible category, iso-
late LO4 diameter of 13 mm with resistant category while
isolates tested against Escherichia coli that have inhibi-
tion zones are isolates LO1 and L0O3 with an inhibition
zone diameter of 1 mm, LO2 of 6 mm and L04 of 5 mm
with resistant category.

Molecular identification of 16S rRNA

Identification was carried out to see the similarity or
kinship of LAB isolates from ‘lawar ikan’ with identified
species. The results of species identification of L04 iso-
lates based on the 16S rRNA gene can be seen in Figure
4 and Table 3.

------ Pediococcus pentosaceus(gi:KX886790.1)

------ Pediococcus pentosaceus(gi KXB86792.1)
- L4_contig_1

---------------------- Pediococcus pentosaceus(gi:LCO71837.1)
------ Pediococcus clausseniilgi:NR_042232.1)
———————— |““““————” Pediococcus clausseniilgi:LC258161.1)
-------- | =----=-------- Pediococcus claussenii(gi:NR_075029.1)
| Pediococcus stilesii(gi:NR_D42401.1)
777777777777777777777777777777 Pediococcus argentinicusigi:NR_042623.1)
Pediococcus acidilacticilgi:NR_042057.1)
- Pediococcus pentosaceus(gi: NR_042058.1)

Figure 4. Phylogenetic tree of isolate L04

Table 3. Isolate L04 identification results based on 16S rRNA gene

Accesion Description Coverage Total Score e Value Identity %
KX886792.1 Pediococcus 98 1504 0.0 100.00
pentosaceus
Discussion
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Isolation and morphological characterization

Isolates obtained from isolation from ‘lawar ikan’
have similar characters but some have variations. Re-
search by Candra et al. (2007), LAB isolated from fer-
mented products have varied characters. LAB isolated
from Bekasam had a round shape, white, yellow and
cream color, smooth edges, raised and convex alevation.

The TSIA test is a method for identifying bacteria
based on sugar fermentation, gas production and H.S
production. In this reseach, the media in 5 isolates
changed color to yellow on the slant and butt (A/A), it
mean all sugar fermentation (glucose, lactose and su-
crose), the bacteria produce acid, and no H,S. Lactic acid
bacteria usually ferment sugars by producing lactic acid,
they tend to produce acidic conditions (yellow) in TSIA.
While the SCA test, the media on 2 isolates experienced
a color change from green to blue, which means that the
isolates use citrate as one of the carbon sources in the
metabolic process. Bacteria that can utilize sodium cit-
rate as a carbon source will convert citrate into basic
compounds (ammonia or ammonium compounds). In
general, lactic acid bacteria such as Lactobacillus, Strep-
tococcus, and Enterococcus cannot metabolize citrate
(Ljungh & Wadstrém, 2006). Heterofermentative lactic
acid bacteria ferment carbohydrates, producing several
products, namely lactic acid, acetic acid, and gas (CO-)
as a by-product. heterofermentative lactic acid bacteria
usually Pediococcus sp, Lactobacillus sp, Leuconostoc
sp.

Gram-positive bacteria are identified with a purple
color which indicates that the bacteria are able to retain
crystal violet dye, this is because these bacteria have a
thick peptidoglycan content and conversely a low lipid
layer in their cell walls. The peptidoglycan layer is
known to be able to absorb crystal violet dye which also
does not fade its color by alcohol (Candra et al., 2007;
Emmawati et al., 2015).

Lactic acid bacteria are a group of bacteria that are
very common in fermented foods, including fish prod-
ucts. Its play a role in reducing the pH of fermented
products through the production of lactic acid, which can
help preserve the product and give it its characteristic
sour taste. The bacteria that are often found in traditional
fermented fish products are lactic acid bacteria (LAB) of
the Lactobacillus sp, Steptococcus sp, and Pediococcus
sp groups. Chandra et al. (2007) obtained 5 LAB isolates
from Bekasam which were thought to be Lactobacillus
bacteria. Hang (2021) obtained 6 LAB isolates from Na-
niura thought to be from the Lactobacillus and Stepto-
coccus groups.

LAB resistance test to low pH

LAB from ‘lawar ikan’ experienced a decrease in
growth but still survived at the 24th hour with a prede-
termined pH variant. This shows that the isolate has re-
sistance to low pH which is one of the characteristics of
probiotics. The percentage of LAB viability at the pH
variant was measured to see how capable the bacteria can
survive at a predetermined pH condition. The greater the
percentage of final viability, the more able the bacteria
are to survive in media with predetermined pH condi-
tions. Bacterial growth at low pH has different growth

conditions due to physiological factors of the bacteria.
As a probiotic candidate, LAB must be able to withstand
gastric acid pH 2-3. The LAB resistance test to low pH
in this study was carried out for up to 24 hours to see
how far LAB could survive in acidic conditions. Some
LAB are able to survive at low pH conditions because
LAB have a system that simultaneously transports lactic
acid and protons to the outside of the cell (Ramirez-
Chavarin et al., 2013).

LAB resistance test to bile salts

Resistance to bile salts is indicated by a small de-
crease in the number of isolates. The character of isolates
tested as probiotics is resistant to bile salts of the small
intestine so that they can survive in the large intestine
(Halim & Zubaidah, 2013). Lactic acid bacteria cells that
are resistant to bile salts when incubated in 0.3% bile
salts still grow and do not lyse, only experiencing a slight
leakage of intracellular material (Surono, 2004). Bile
salts are toxic to living cells, therefore microbes in the
digestive tract must have a defense mechanism to protect
themselves from the activity of these toxins. The pres-
ence of probiotics, namely LAB, in the digestive tract
will provide benefits, namely the deconjugation of bile
salts by the enzyme bile salt hydrolase (BSH), the pro-
duction of short-chain fatty acids, the assimilation of
cholesterol into the bacterial cell membrane, and the
conversion of cholesterol by hydrogenation into the
poorly absorbed sterol coprostanol. The potentially pro-
biotic Lactobacillus group has a high rate of bile salt
deconjugation (Hernandez-Goémez et al., 2021). P. pen-
tosaceus isolates in this study were resistant at pH 2 for
2-6 hour with significant loss in viable cells subsequent-
ly. This was This is in accordance with previous research
Vidhyasagar & Jeevaratham (2013), where P. pento-
saceus can survive at pH 2 for 2 hours. Pediococcus pen-
tosaceus produces lactic acid which can lower intestinal
pH and inhibit the growth of pathogens (Qi et al., 2020).

Antibacterial test of LAB isolate against pathogenic
bacteria

Antibacterial test of LAB against pathogenic bacteria
showed the presence of inhibition zone. The formation of
inhibition zone indicates that the isolate has antibacterial
activity. LAB isolates have secondary metabolites that
can inhibit the growth of Escherichia coli and Staphylo-
coccus aureus bacteria. The ability of probiotic LAB to
suppress pathogenic growth is due to its ability to pro-
duce antimicrobial compounds such as lactic acid, acetic
acid, hydrogen peroxide and bacteriocins. In line with
previous research, LAB isolated from bekasam produced
several antimicrobial compounds in the form of organic
compounds, hydrogen peroxide and peptides, which
were dominated by organic acids, namely lactic acid
(Halim & Zubaidah, 2013). Another study also reported
that lactic acid bacteria of the Lactobacillus group have
the ability to inhibit pathogenic bacteria Salmonella
tiphii (Hang, 2021). BAL of P. pentosaceus produces
bacteriocins which function to inhibit the growth of bac-
teria, especially pathogenic bacteria Listeria monocyto-
genes (Vidhyasagar & Jeevaratnam, 2013).
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The molecular identification of 16SrRNA

The molecular identification of LAB isolate with
code L04 from ‘lawar ikan’, phylogentic analysis shows
the isolate is a species of Pediococcus pentosaceus. The
advantage of identification technology using the 16S
rRNA gene can only be done if the nucleotide sequence
information of the targeted bacterial nucleotide is known
in advance (Jiang et al., 2021). Research (Iman Hidayat,
2020) reported that from the results of LAB identifica-
tion from tape and tempeh samples in Bali province,
there were 3 species of Pediococcus pentosaceus bacte-
ria. Pediococcus pentosaceus bacteria are commonly
found in traditional fermented foods and show probiotic
potential because they are resistant to stomach acid, re-
sistant to bile salts and have BSH (bile salt hydrolase)
activity, and have antibacterial activity (Qi et al., 2021).

Conclusion

The isolation results obtained 11 isolates that have
different characters and are Gram-positive bacilli and 1
isolate is a Gram-positive cocci. The isolates produced
are heterofermentative and catalase negative. LAB re-
sistance test results to low pH, namely pH 2 is isolate
LO3 with a final viability percentage of 61.75%, at pH 3
is isolate LO4 with a final viabitlity percentage of
51.75%. Resistance testing against bile salts obtained
isolates that are resistant at a concentration of 0.3%,
namely isolates LO7, LO5 and LO4. Testing against path-
ogenic bacteria there are 2 potential isolates, namely L04
with an inhibition zone diameter of 5 mm against E.coli
and 13 mm against S. aureus, while isolate L11 with an
inhibition zone diameter of 1 mm against E.coli and 21
mm against S. aureus. LAB isolates have probiotic po-
tential because they can survive at low pH and bile salts.
The result of molecular identification of probiotic LAB
candidate, isolate L04, is Pediococcus pentosaceus.
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