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Background and Aim: Probiotics play an important role in maintaining a healthy gut and consequently promote good
health. This study aimed to find novel probiotic lactic acid bacteria (LAB) from indigenous fermented foods of West
Sumatera, Indonesia.

Materials and Methods: Thisstudy utilized 10 LAB previously isolated from fermented buffalo milk (dadih), fermented fish
(budu), and fermented cassava (tape) which have the abifffJto produce gamma-aminobutyric acid. The study commenced
with the screening of LAB for certain properties, such as resistance to acid and bile salts, adhesion to mucosal surface, and
antagonism against enteric pathogens (Escherichia coli, Salmonella Enteritidis, and Staphylococcus aureus). The promising
isolates were identified through biochemical and gram staining methods.

Abstract

Results: All isolates in this study were potential novel probiotics. They survived at a pH level of 2.5 for 3 h (55.27-98.18%)
and 6 h (50.98-84.91%). Survival in bile at a concentration of 0.3% was 39.90-58.61% and the survival rate was 28.38-
52.11% at a concentration of 0.5%. The inhibitory diameter ranged from 8.75 to 11.54 mm for E. coli, 7.02 to 13.42 mm for
S. aureus, and 12.49 to 19.00 mm for S. Enteritidis. All the isolates (84.5-92%) exhibited the ability to adhere to mucosal
surfaces. This study revealed that all the isolates were potential probiotics but N16 proved to be superior because it was
viable at a pH level of 2 (84.91%) and it had a good survival rate in bile salts assay (55.07%). This isolate was identified as
Lactobacillus spp., Gram-positive bacilli bacteria, and tested negative in both the catalase and oxidase tests.

Conclusion: All the isolates in this study may be used as probiotics, with isolate N16 (Lactobacillus spp.) as the most
promising novel probiotic for poultry applications based on its ability to inhibit pathogenic bacteria.
Keywords: fermentation, lactic acid bacteria, poultry, probiotic.
and are influenced by local culture. Traditional
Indonesian fermented foods can be used as poten-
tial sources of probiotics as they commonly con-
tain lactic acid bacteria (LAB), including species of
Lactobacillus, Pediococcus, Enterococcuff) Weissella,
and Leuconostoc [ 1]. These are effective in inhibiting
the growth of pathogenic organisms through different
mechanisms, such as adherence to epithelial cells and
immune sy§EBm modulation [2]. Palachum et al. [3]
stated that a potent probiotic isolate must possess cer-
tain characteristics. such as survival and colonifffs

Introduction

Indigenous fermented foods in West Sumatera,
Indonesia, that are naturally fermented with or with-
out adding microbes or inoculum include dadih,
tape, and budu. These foods are very popular in the
regions of Padang, Bengkulu, Riau, Jambi, Lampung,
and Acch. They have a distinctive smeffj sour taste,
and are creamyand yellow in color. Fermentation
can ffJprove the storage life and taste of dadih, tape,
and budu. In West Sumatera, fermented foods are
produced on a small scale as part of household busi-

nesses, and the fermentation processes are traditional
5
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ability under different environmental conditions. The
isolates should be able to withstand the low pH of gas-
tric juice, be resistant to bile salts, and should adhere
to epithelial cells [4].

In the period between 2017 and 2019, Marlida,
together with her doctoral student Anggraini, con-
ducted research on the isolation of LAB from local
fermented foods in West Sumatra, Indonesia. The fer-
mented foods were dadih, tape, and budu, and they
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found 704 isolates of LAB. Anggraini et al. [5] then
screened 704 isolates of LAB for their ability to produce
gamma-aminobutyric acid, which is useful as a feed
additive and as anti-heat stress for broilers. Anggrainia
et al. [6] identified 10 potential isolates. LAB from fer-
mented foods can potentially be developed as probiot-
ics for livestock, especially poultry, since probiotics for
poultry are usually isolated from the digestive tract of
livestock. The gut is a potential source of LAB, as well
as a potentifsource of probiotics [6]. Reuben et al. [7]
added that Lactobacillus reuteri 12, Pediococcus aci-
dilactici 15, P. acidilactici 18, P acidilactici c3,
P. pentosaceus 113, and Enterococcus faecium cld
were LAB with probioti3potential isolated from the
growth inhibition test (GIT) of apparently healthy
broiler chickens (with 35 and 22 from the intestine
and crop, respectively). Hidayat et a/. [8] isolated and
characterized LAB from 3-day-old broilers and found
Entef@occus and Lactobacillus.

The fermentation process can occur naturally
because of the microbes that are already present in
foods when they grow with or without the addition
of microbial cultures, and the latter prdfices a more
uniform product [5]. Some researchers have reported
on the isolation of probiotics from fermented prod-
ucts, such asfFaditionally fermented Ethiopian food
products [9], sap extract of the coconut palm inflores-
cence — Neera, which is a naturally fermented drink
consumed in various regions of India [4], and Chinese
fermented food products [10].

The ability of LAB to be probiotic varies accord-
ing to where they were isolated. Kim er al. [11] iso-
lated four types of LAB from different specimens and
found that their probiotic properties differed in terms
of resistance to gastric pH and bile acids, but were sim-
ilar in terms of reducing pig manure odor. Fermented
foods originating from different countries will cer-
tainly produce LAB that have different properties,
especially as probiotics. Pathogenic microorganisms
include some species of Escherichia coli, Salmonella
Enteritidis, and Staphylococcus aureus. These patho-
gens can colonize the gastrointestinal tract of poultry
and contaminated poultry carcasses under faulty liv-
ing conditions. Subsequently, they can be a source of
infections for humans. The use of probiotics to control
or reduce the number of these pathogens in the gas-
trointestinal tract of poultry is, therefore, essential to
reduce transmission of infections to humans.

This study aimed toffind novel probiotics for
poultry from LAB isolated from indigenous fermented
food from West Sumatera, Indonesia.

Materials and Methods

Ethical approval
This study did not use human or animal subjects,
and as such ethical clearance was not required.

Study period and location
This study was conducted at Feed Processing
Laboratory of the Department of Animal Nutrition

and Feed Technology, Faculty of Animal Science,
Andalas University, West Sumatera, Indonesia, from
January 2019 to June 2019.

Sources of lactic acid bacteria

The study utilized a descriptive method by test-
ing the ability of LAB as probiotic candidates based on
several parameters. There were 10 isolates included in
this study (N40, N16, N32, N1, C33, C16, and B48
of dadih origin, P1 and P15 of rape origin, and L3 of
budu origin). The isolates were recovered from stor-
age using De Man, Rogosa, Sharpe (MRS) broth. For
the recovery, a 1 ml suspension of the isolates was
transferred into 10 ml MRS broth and incubated at
37°C for 24 h [5].
Test for gastric pH

Gastric pH testing was based on the modified
method from Dowarah et al. [12]. This test was per-
formed using 10 LAB isolates. Two tyflf8 of MRS
broth were used. One was mixed with 37% HCI to
obtain a pH of 2.5 and the other served as the con-
trol. Thereafter, 0.5 ml containing 10° CFU/ml of
bacterial isolates were transferred into 5 ml MRS-
Hydrochlof@@ acid or MRS broths and incubated for 6
h at 37°C. The absorbance was read at a wavelength
of 600 nm. This research was replicated 3 times.
Resistance to gastric pH was expressed in percentages
according to the standards set by Tokatli er a/. [13].

Test for resistance to bile salt

The bile acid resistance test was based on the
modified method from Nwachukwu et al. [14]. The
test was performed by adding bile salt (oxgall) at 0%,
0.3%, and 0.5% to MRS broth. After this, 0.5 ml (10°
CFU/ml) of bacterial suspension was added to 5 ml of
the MRS broth and incubated at 37°C for 5 h. Controls
in the MRS broth without the addition of bile acid
(0% bile acid) were conffiilied to the treatment group.
Growth was measured at a wavelength of 600 nm.
Resistance to bile salt was expressed in percentages.

Inhibition test against pathogenic bacteria

Antimicrobial activity of the LAB against E.
coli, 8. Enteritidis, and S. aureus was measured based
on a modified method from Bagis et al. [15]. Briefly,
blank antibiotic disks were soaked in a LAB suspen-
sion for 10 min. These were then transferred into
nutrient agar, which had its surface spread plated with
either E. coli, S. Enteritidis, or S. aureus. After that, the
nutrient agar plates were incubated at 37°C for 24 h,
and the diameter of the inhibition zones was measured
using calipers.

Hydrophobicity of LAB on stainless steel plates

The hydrophobicity test or attachment test
s performed using a modified method from
El-Jeni et al. [16]. Briefly, LAB were cultured in
sterile MRS broth overnight. Thereafter, the bacte-
rial culture (500 wl) was transferred into a test tube,
filled with 450 pl of MRS broth, wherein the sterile
stainless steel plate was deposited, and the test tubes
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were then incubated for 24 h at 37°C. The stainless
steel plates were removed under aseptic conditions,
washed with 10ml of sterile 1% peptone water, and
left for 5 min in a sterile 1% peptone water tube. The
plate was then washed again in the same conditions
and vortexed for 3 min in a sterile 1% peptone water
tube (6ml) consecutively to detach the bacterial cells
adhering to the steel plate surface. The cell number
was determined by counting on the MRS agar after
24 h of incubation at 37°C. Simultanecously, the total
initial cell numbers were estimated to calculate the
ﬁrcentage bacterial cell adhesion for each LAB.

Results and Discussion

Resistance of LAB to stomach pH

Testing the resistance of LAB dglinst gas-
tric pH was carried out at a pH of 2.5, because the
pH of the proventriculus and gizzard is between 2.5
and 3.5 [17]. It is also within the pH range at which
digestive enzymes are secreted and functions in the
proventriculus, to bring about digestion of proteins,
carbohydrates, and other food substances, and it has
the longest food transit time (90 min) compared to
other parts of the digestive system. The proventricu-
lus is the true stomach compartment in birds, where
hydrochloric acid and pepsinogen are secreted by the
proventriculus and mixed with contents through the
peristalsis of the gizzard [12].

The results obtained after 3 and 6 h of incubation
are shown in Table-1. The results from Table-1 show
that all the LAB at 3 or 6 h of incubation can survive at
a pH of 2.5 with aminimum resistance ot=50%, which
means that all the LAB in this study can be utilized
as probiotics. These results were also reported by the
study conducted by Mulaw er al. [9], where the per-
centage survival § LAB against pH 2.5 for 3 h was
>50%. As shown in Table-1, the isolate which had the
highest resistance was N16. N16 was isolated from fer-
mented buffalo milk (dadih) with a strong resistance of
88.80% at an incubation time of 3 h, and this resistance
was decreased at an incubation time of 6 h to 84.91%;
thus, only an incremental decrease occurred (3.89%). A
small decrease translates to a higher survival rate. This
is consistent with the findings of Nurnaafi et af. [18],
which showed that probiotics have a higher survival

Table-1: Resistance of lactic acid bacteria to
gastric pH (%).

LAB isolates Time (3 h) Time (6 h)
N40 (dadih origin) 55.27+0.85 50.98+1.26
N16 (dadih origin) 88.80+4.34 84.91+0.22
N32 (dadih origin) 98.18+0.64 77.11+0.39
N1 (dadifh origin) 87.03+4.51 70.29+3.64
C33 (dadih origin) 85.32+0.74 76.80+0.74
C16 (dadih origin) 71.06+1.36 55.42+2.68
B48 (dadih origin) 98.48+1.06 77.70+4.11
L3 (budu origin) 85.52+2.60 51.84+0.83
P1 (tape origin) 88.74+2.52 82.12+0.84
P15 (tape origin) 86.50+2.52 51.87+1.68

+=5Standard deviation, n=3

rate and a small decrease in growth rate. Thus, any
LAB with these characteristics can be considered as
probiotic. This study yielded higher results comfired
to those of Mulaw et al. [9], who found that LAB
isolated from traditionally fermented Ethiopian food
products (7eff’ dough, Ergo, and Kocho) had a sur-
vival rate of 90.13% at a pH of 2.5 and with an incu-
bation period of 2 h. Tokatli et al. [13] reported that
Lactobacillus brevis, Lactobacillus plantarum, and
Pediococcus ethanolidurans isolated from traditional
pickles had a survival rate of 33-64%, 35-85%, and
40-76%, respectively, at a [ of 2.5 and an incubation
period of 4 h. Furthermore, a survival rate of >80% at a
pH of2.5 and an incubation period of 4 h was observed
for Lactobacillus fermentum isolated from fermented
milled flour [19].

Probiotic LAB candidates should be capable of
withstanding the extreme conditions in the digestive
tract, from the mouth to the intestines, and should be
able to subsequently colonize the intestinal surface.
According to Evivie et al. [20], gastric acidity serves
as a precondition prior to conducting nfgrobial selec-
tion before entering the intestines. The acid resistance
of LAB is of great importance not only for their own
growth but also for the fernffhtation and preparation
of probiotic products [21]. Several mechanisms are
imvolved in the acid resistance regulation of LAB,
including central metabolic pathways, proton pumps,
changes in cell membrane composition and cell den-
sity, DNA and protein damage repair, as well as neu-
tralization processes [22.23].

The cell wall of Gram-positive bacteria is made up
of 90% peffBioglycan and thin layers of teichoic acid
(TA) [24]. TA is the main component of the cell wall of
Gram-positive bacteria. TA is composed of glycerol or
ribitol chains connected by phosphoric acid and phos-
phodiester bridges [25]. Peptidoglycan is made up of
mainly N-acetylmuramate and N-acetylglucosamine,
which are derivatives of sugar, and several amino acids
such as D-alanine, L-alanine, D-glutamic acid, and
diaminopimelic acid. TA contains glycerol or ribitol
units, which are bound by phosphate esters and contain
other sugars and D-alanine. This thick peptidoglycan,
along with the chains of TA, can maintain the shape
of the cell wall even in acidic extracellular conditions.
Acidic extracellular conditions can cause lysis of LAB
cell walls, but the cell walls can maintain their shape
to protect cellular contents. The lipid layer, which is
thinner, causes the pores of the walls to shrink so that
cell permeability is reduced and the extraction of intra-
cellular components by acid cannot damage the lipid
layer that is on the cell membrane. However, this lipid
layer contains special proteins; some of the membrane
proteins are enzymes, while others can bind to nutri-
ents and transport them into the cells [7].

Resistance of LAB to bile salt
LAB resistance to 0.3% and 0.5% bile salts
(oxgall) is presented in Table-2. The criteria for LAB
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to be considered as probiotic include resistance to bile
salts as well as resistance to acidic conditions. Bile
tolerance is one of the most crucial properties for
probiotic bacteria to have, as it determines the bacte-
ria’s ability to survive in the small intestine and con-
sequently its capacity to play its functional role as a
probiic [9].

The ability of a potential probiotic strain to tol-
erate or withstand intestinal bile salt is of immense
importance to their survival and growth in the GIT;
thus, it is a major requirement for probiotic selection.
In the poultry GIT, the duodenum and cecum have a
total bile salt concentration of 0.175 and 0.008% [7],
and the bile salt concen{@ition for humans’ranges from
0.14 to 0.93 mM [26]. However, the average level of
0.3% bile salt has been considered in many studies
as the threshd for bile salt tolerance of a potential
probiotic [9]. In our study, all the LAB strains exam-
ined were able to tolerate 0.3% bile salt after 6 h of
incubation (Table-2).

The results presented in Table-2 show that
all the isolates of LAB in this study can withstand
bile salts with a resistance of >30%. According to
Bustos et al. [27], LAB can withstand bile salts with a
resistance of 20-40%. Numaafi et al. [18] added that
good probfic candidates are isolates that have sur-
vival rates of more than 50% under low pH conditions
and are resistant to bile salts. In this study, four of the
LAB isolates were considered as good probiotic can-
didates as they had resistances of =50% at a concen-
tration of 0.3% bile salt.

N32 had the highest resistance of 58.61% in
0.3% bile salt. When the concentration of bile salt was
increased to 0.5%, the resistance decreased to 52.11%
(a percentage reduction of 3.5%). A small percentage
decrease uf@lislates to a higher survival rate. This is
consistent with the findings of Numaafi ef al. [18],
who stated that LAB that are considered as probiot-
ics have high survival rates. N16 also showed good
resistance second to N32. At a bile salt concentration
of 0.3%, the resistance was 55.07% and when the con-
centration of bile salt was increased to 0.5%, the resis-
tance decreased to 47.45% (a percentage reduction

Table-2: Resistance of lactic acid bacteria to 0.3-0.5%

of 7.62%). This result was higher than those found
by Melia et al. [28], who reported that LAB isolated
from buffalo milk can survive in 0.3% and 0.5% bile
salts after 5 h of incubation with a rate of 40.58% and
35.22%, respectively. Guan et al. [29] reported that
L. plantarum (HLX37) isolated from fermented milk
survived well in 0.3% bile salts at a rate of 54.68%
and at an incubation period of 4 h.

Animportantcharacteristic for LAB to be consid-
ered as probiotics is its ability to resist bile salts in the
small and large intestines [30]. The results of this study
indicated that the identified LAB can survive in small
and large intestines. According to Bustos et al. [27],
LAB are able to survive in bile salts because they con-
tain bile salt hydrolase (BSH), an enzyme which is
active in the form of bile acids. Bacterial membranes
are the main targets of bile acids. For bacteria to sur-
vive bile salts, they produce BSH by conjugation into
free bile acids. Free bile acids can participate in a vari-
ety of metabolic processes, including the regulation
of fat absorption; cholesterol metabolism; the creation
of homeostatic conditions in the bacterial membrane;
and regulating nitrogenous bases, fats, and amino acid
biosynthesis, which allow changes in fat, resulting in
exopolysaccharide (EPS) production. EPS functions
as protective agents against bile salts (0.15-0.3%) at
apHof2-3 [31].
Inhibition of LAB to pathogenic bacteria

The inhibition of LAB against pathogenic bac-
teria (£. coli, S. aureus, and S. Enteritidis) 1s presented
in Table-3. These pathogenic bacteria, such as FE.
coli, S. aureus, and S. Enteritidis, are bacteria that can
kill broilers or cause foodbome diseases in humans.
These results are presented in Table-3, showing that
N16 exhibited the highest inhibition of LAB isolates
against E. coli, with an inhibition zone g}11.54 mm.
Ren et al. [32] found that Lactobacillus T8 produced
antibacterial substances belonging to a protein fam-
ily, and its zone of inhibition against pathogens sig-
nificantly increased (>13 mm) after these substances
were produced. Obdak et al. [33] added that L. plan-
tarum strains showed strong antimicrobial activities
against a wide range of potential pathogens, especially

Table-3: Inhibitory diameter against pathogenic bacteria.

bile salts.
LAB Inhibition zone (mm)
i 0,

LAB Resistance (%) Escherichia Staphylococcus  Salmonella

0.3% bile salt 0.5% bile salt coli aureus Enteritidis
N40 46.65+0.42 34.09+1.31 M40 10.01 7.02 17.39
N16 55.0740.80 47.45+1.08 N16 11.54 10.27 16.31
N32 58.61+1.49 52.11%1.12 N32 8.78 10.09 13.23
N1 46.72+1.24 36.88+0.56 N1 9.55 7.46 13.38
Cc33 57.95+1.55 49.04+£0.55 C33 9.06 11.83 14.81
Ci6 49.83+0.79 31.56+2.72 Ci6 9.15 13.42 19.00
B48 55.31+1.89 45,72+2.08 B48 10.83 8.51 16.33
L3 42.18+1.48 36.31+0.23 L3 8.93 9.63 18.63
P1 42.41+£1.02 30.80+0.64 P1 9.82 11.65 13.93
P15 39.90+1.06 28.38+1.59 P15 8.85 9.30 12.49
+=Standard deviation, n=3 +=Standard deviation, n=3
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Listeria monocytogenes. Thus, L. plantarum can be
considered as a good probiotic candidate for extend-
ing the lifespan of fermented foods.

Damage to the cellular membrane of patho-
genic bacteria retards their metabolic processes and
prevents growth because lactic acid diffuses into the
bacterial cell and can disrupt the integrity of the cell
membrane [7]. According to Mulaw et al. [9], several
types of LAB can produce bacteriocin, which is an
antibacterial peptide and a protein-containing toxin
that can prevent bacterial growth. LAB produces an
acidic environment and bacteriocin which increases
its ability of to stop the growth of harmful bacteria
and other competing bacteria [27].

The 10 LAB in this study had different inhibitory
zones against pathogenic bacteria. This is due to the
fact that LAB have different properties used to destroy
pathogens. LAB can be heterofermentative or homo-
fermentative. Homofermentative LAB produce only
organic acids, while heterofermentative LAB produce
organic acids and antimicrobial compounds. Thus, het-
erofermentative LAB have the ability to destroy highly
pathogenic bacteria. In this study, LAB produced larger
inhibition zones against £. coli, S. Enteritidis, and §.
aureus; therefore, they were heterofermentative. In
addition, the pathogenicity of bacteria affects the ability
of LAB to destroy them. The ability of Gram-positive
pathogenic bacteria to resist destruction by LAB is
higher than that of Gram-negative bacteria. This is due
to the fact that Gram-positive bacteria have peptidogly-
can and TA, which makes up 90% of the cell wall.

Hydrophobicity of LAB

The results presented in Figure-1 show that all
the LAB isolates had >84% hydrophobicity ability.
C16 had the highest hydrophobicity ability, which
was 90.01% while L3 had the least hydrophobic-
ity, which was 84.§8%. The hydrophobicity of the
LAB included in this study was higher than the
findings of Mulaw ef al. [(fwho found that a LAB
strain, Lactobacillus spp., ated from traditionally
fermented Ethiopian food products, had a hydropho-
bicity ability of 32.75-36.30%. However, research
conducted by Tokatli et a/. [13] revealed that the LAB
strain, L. plantarum, which was isolated from tradi-
tional pickles, had a hydrophobicity ability of 82.41%.

91
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o 87

£ 86

% 85

& 84
83
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81

N40 N16 N32 N16 €33 Clé B48 L3 P1 P15
Lactic acid bacteria isolate

Figure-1: Hydrophobicity of LAB.

A criterion for determining which LAB can be
considered as probiotic is the bacteria’s capacity to
attach itself to the epithelium of the intestinal muco-
sal [25]. Hydrophobicity is related to the presence of
cell wall components, such as phospholipids, poly-
saccharides, and other external components on the
bacterial cell surface [34]. The presence of proteins
and lipoteichoic acids on cell surfaces provides cells
with hydrophobic properties, whereas the presence of
[®lysaccharides produces hydrophilic properties [24].
Adhesion ability is a primary criterion for the selec-
E®n of probiotic microorganisms. LAB constitutes
the majority of microorganisms with probiotic prop-
erties. They have several important mechanisms for
intestinal epithelial cell adhesion. They gener@ly use
various structures to adhere to intestinal cells, such as
flagella, pili, S-layer proteins, lipoteichoic acid, EPSs,
and mucus-binding proteins [25]. All the LAB in this
research yielded negative results on the blood agar
test, which involves hemolysis. Thus, the LAB in this
study are non-pathogenic when judged according to
the criteria set by Anggraini et al. [5].

Conclusion

In vitro testing of the 10 LAB isolates to deter-
mine which strains are probiotic revealed that N 16,
isolated from dadih, had a survival rate of 88.80% at
a pH level of 2.5 for 3 h. At 6 h, survival rate was
84.91%; and in 0.3% and 0.5% bile salts, it was
55.07% and 47.45%, respectively. With regard to its
ability to eradicate pathogens, it produced inhibition
zones of 16.31 mm for S. Enteritidis, 11.54 mm for
E. @8, and 10.27 mm for S. aureus. N16 was found to
be Gram-positive bacilli bacteria, catalase and oxidase
negative, and was classified as Lactobacillus spp.

Authors’ Contributions

HH, YM, YSN, WW, MAS and NS collected data
and wrote the manuscript. YM deffEhed the study. FA
and NH reviewed and updated the manuscript. All
authors read and approved the final manuscript.

Acknowledgments

The authors are grateful to the Ministry of
Research, Technology and Higher Education of
Indonesia for funding through Basic ResfBich Grant
with Contract No: 051/ SP2H/LT/DRPM/2019.

Competing Interests

The authors declare that they have no competing
interests.

Publisher's Note

Veterinary World remains neutral with regard
to jurisdictional claims in published institutional
affiliation.

References

1. Muraida, L. (2015) A review: Health promoting lactic acid
bacteria in traditional Indonesian fermented foods. Food

Veterinary World, EISSN: 2231-0916

1926




Available at www.veterinaryworld.org/Vol.13/September-2020/24. pdf

]

Sci. Hum. Wellness, 4(2): 47-55.

Alonso, 8., Castro, M.C., Berdasco, M., de la Banda, 1.G.,
Moreno-Ventas, X. and de Rojas, A.H. (2018) Isolation
and partial characterization of lactic acid bacteria from the
gut microbiota of marine fishes for potential application as

probiotics in agquaculture. Probiotics Antimicrob. Proteins, 18, MNurnaafi, A, Setyaningsih, 1. and Desniar. (2015) Potensi
11(2): 569-579. probiotik bakteri asam laktat asal bekasam ikan nila.
Palachum, W., Chist, Y. and Choorit, W. (2018) In vitro J Teknol. Ind. Pangan, 26(1): 109-114.
assessment of probiotic potential of Lactobacillus planta- 19, Kwarteng, J.O., Debrah, K.T., Akabanda, F. and Jesperen, L.
rum WU-P19 isolated from a traditional fermented herb. (2015) Technological properties and probiotic potential of
Ann. Microbiol., 68(5): 79-91. Lactobacillus fermentum strains isolated from West African
Somashekaraiah, R., Deepthi, B.V. and Sreenivasa, M.Y. fermented millet dough. BMC Microbiol., 15: 261.
(2019) Probiotic properties of lactic acid bacteria isolated 20.  Evivie, S.M., Huo, G.C., Igene, O.J. and Bian, X. (2017)
from neera: A naturally fermenting coconut palm nectar. Some current applications, limitations and future perspec-
Front. Microbiol., 10: 1382, tives of lactic acid bacteria as probiotics. Food Nutr: Res.,
Anggraini, L., Marlida, Y., Mirzah, M., Wizna, W., 61(1): 1318034,
Jamsari, A. and Huda, N. (2019} Isolation and characteri- 21 Wang, C., Cui, Y. and Qu, X. (2017) Mechanisms and
zation of lactic acid bacteria producing GABA from indig- improvement of acid resistance in lactic acid bacteria. Arch.
enous West Sumatera fermented food. Int J. Adv. Sci. Eng. Microbiol., 200(2): 195-201.
Inf. Technol., 9(3): 855-860. 22, Liw, Y., Tang, H., Lin, Z. and Xu, P. (2015) Mechanisms of
Rajoka, M.S.R., Hayat, H.F,, Sarwar, S., Mehwish, H.M., acid tolerance in bacteria and prospects in biotechnology
Ahmad, F.,, Hussain, N., Shah, S.Z.H., Khurshid, M., and bioremediation. Biotechnol. Adv., 33(7): 1484-1492.
Siddigqu, M. and Shi, 1. (2018) Isolation and evaluation of 23, Guan, N. and Liu, L. (2020) Microbial response to acid
probiotic potential of lactic acid bacteria isolated from poul- stress: Mechanisms and applications. Appl. Microbiol.
try intestine. Microbiology, 87: 116-126. Biotechnol., 104(1): 51-65.
Reuben, R.C., Roy, P.C., Sarlkar, S.R., Alam, A.SM. and 24, Joseph, A., Romaniuk, H. and Cegelski, L. (2018)
Jahid, LK. (2019) Characterization and evaluation of lactic Peptidoglycan and teichoic acid levels and alterations in
acid bacteria from indigenous raw milk for potential probi- Staphylococcus awreus by cell-wall and whole-cell nuclear
otic properties. J. Dairy Sei., 103(2): 1223-1237. magnetic resonance. Biochemistry, 57(26): 3966-3975.
Hidayat, M.N., Malaka, R., Agustina, L. and Pakiding, W. 25, Alp, D. and Kuleagan, H. (2019) Adhesion mechanisms of
(2018) Characteristics isolate bacteria lactic acid of origin lactic acid bacteria: Conventional and novel approaches for
digestive tract of broiler as probiotic candidate for poultry. testing. World J. Microbiol. Biotechnol., 35(10): 156.
Int. J. Sci. Eng. Res., 9(2): 1787. 26.  Boags, A., Hsu, P.C., Samsudi, F., Bond, P.J. and Khalid, S.
Mulaw, G., Tessema, T.S., Muleta, D. and Tesfaye, A. (2017} Progress in molecular dynamics simulations of
(2019} In vitro evaluation of probiotic properties of lactic gram-negative bacterial cell envelopes. J. Phys. Chem.
acid bacteria isolated from some traditionally fermented Lett., 8(11): 2513-2518.
Ethiopian food products. Int. J. Microbiol., 2019: 7179514, 27.  Bustos, AY.,, Valdez, G.F., Fadda, S. and Taranto, M.P.
Ullah, N., Wang, X., Wu, I, Guo, Y., Ge, H, Li, T, (2018) New insights into bacterial bile resistance mech-
Khan, S., Li, Z. and Fengm, X. (2017) Purification and pri- anisms: The role of bile salt hydrolase and its impact on
mary characterization of a novel bacteriocin, LiN333, from human health. Food Res. Int., 112: 250-262.
Lactobacillus casei, an isolate from a Chinese fermented 28, Melia, S., Yuherman, Y., Jaswandi, J. and Purwati, E. (2018)
food. Food Sci. Technol., 84; 867-875. Selection of buffalo milk lactic acid bacteria with probiotic
Kim, J.A., Bayo, J., Cha, J., Choi, Y.I., Jung, M.Y. and potential. Asian J. Pharm. Clin. Res., 11(6): 186-189.
Kim, D.H. (2019} Investigating the probiotic characteristics 29, Guan, X, Xu, Q., Zheng, Y., Qian, L. and Lin, B. (2017)
of four microbial strains with potential application in feed Screening and characterization of lactic acid bacterial
industry. PLoS One, 14(6): 0218922, strains that produce fermented milk and reduce cholesterol
Dowarah, R., Verma, A.K., Agarwal, N., Singh, P. and levels. Braz. J. Microbiol., 48(4): 730-739.
Singh, B.R. (2018) Selection and characterization of probi- 30 Judkins, T.C., Archer, D.L., Kramer, D.C. and Rebecca, J.S.
otic lactic acid bacteria and its impact on growth, nutrient (2020) Probiotics, nutrition, and the small intestine. Curr
digestibility, health and antioxidant status in weaned pig- Gastroenterol. Rep., 22(1): 2.
lets. PLoS One, 13(3): e0 192978, 31. Lebeer, 5., Bron, P.A., Marco, M.L., van Pijkeren, lL.F.,
Tokatli, M., Gulgor, G., Elmaci, S.B., Isleyen, N.A. and Motherway, M.O., Hill, C. and Klaenhammer, T. {2018)
Ozcelik, F. (2015) In vitro properties of potential probiotic Identification of probiotic effector molecules: Present
Indigenous lactic acid bacteria originating from traditional state and future perspectives. Curr: Opin. Biotechnol., 49:
pickles. Biomed. Res. Int., 2015: 315819, 217-223.
Nwachukwua, U., Okafor, U.G., Ozoani, U. and Ojiagu, N. 32, Ren, D., Zhu, 1), Gong, 8., L, H. and Yu, H. {(2018)
(2019) Assessment of probiotic potentials of Lactobacillus Antimicrobial characteristics of lactic acid bactena isolated
plantarum CS and Micrococcus luteus CS from fermented from homemade fermented foods. Biomed. Res. Int., 2018:
milled corn-soybean waste-meal. Sci. Afr., 6: 00183, 5416725.
Bagis, P., Noriham, A., Khalilah, A.K. and Lilis, N. (2015) 33, Obdak, A. ZieliNska, D., Rzepkowska, A. and
Antimicrobial activity of lactic acid bacteria isolated from Krajewska, D.K. (2017) Comparison of antibacterial activ-
different stages of soybean Tempe production. Aust. J. ity of Lactobacillus plantarum strains isolated from two dif-
Basic Appl. Seci., 9(28): 230-234. ferent kinds of regional cheeses from Poland: Oscypek and
El-Jeni, R., El Bour, M. and Calo-Mata, M. (2015) In korycinski cheese. Biomed Res. Int., 2017: 6820369,
vitro probiotic profiling of novel Enterococcus faecium 34.  Fadda, M.E., Mossa, V., Deplano, M., Pisano, M.B. and
and Leuconostoc mesenteroides from Tunisian freshwater Cosantino, S. (2017) In vitio screening of Khuyveromyces
fishes. Can. J. Microbiol, 62(1): 60-71. strains isolated from Fiore Sardo cheese for potential use as
Valentim, J.K., Paula, K.L.C., Geraldo, A., Miranda, D.A., probiotics. Food Sci. Technol., 75: 100-106.

e e e sfe sfe s sk

Antunes, H.C.F., Lemke, S.5.R., Gonzaga, R.R.N. and
Chaves, C.ALR. (2017) Usage of probiotic in country-type
broiler’s chicken diet and its effects over the carcass yield,
morphology and the gastrointestinal pH. Rev. Bras. Saide
Prod. Anim., 18(4): 530-541.

Veterinary World, EISSN: 2231-0916

1927




Jurnal 1 Vetworld

ORIGINALITY REPORT

234 21% 224 8

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

www.hindawi.com 3
Internet Source %
www.bas.org.bd

Internet Source g 3%
www.semanticscholar.or

Internet Source g 3%
link.springer.com

Internetgurceg 2%

Aryani Sismin Satyaningtijas, Agik Suprayogi, 2

%

Huda Shalahudin Darusman, Ardiansyah
Nurdin, Desrayni Hanadhita. "Relative white
blood cell counts, heterophil-to-lymphocyte
ratio, and discovery of blood parasites in wild
dugong (Dugong dugon) at Lingayan Island,
Toli-toli, Indonesia", Veterinary World, 2020

Publication

Submitted to Institut Pertanian Bogor 20/
0

Student Paper

Yetti Marlida, Nurul Huda, Harnentis, Yuliaty 1 y
Shafan Nur, Nuri Mekar Lestari, Frederick 0



Adzitey, Mohd Rosni Sulaiman. "Potential
probiotic yeast isolated from an Indonesian
indigenous fermented fish (Ikan Budu)",
Potravinarstvo Slovak Journal of Food
Sciences, 2021

Publication

insightsociety.org

Internet Source

T

www.frontiersin.org

Internet Source

(K

—
o

journal.unesa.ac.id

Internet Source

T

—_—
—

Submitted to Pwani University
Student Paper

T

—
N

Prayogi Sunu, Dwi Sunarti, Luthfi Djauhari
Mahfudz, Vitus Dwi Yunianto. "Prebiotic
activity of garlic (Allium sativum) extract on
Lactobacillus acidophilus", Veterinary World,
2019

Publication

(K

Sheila Marty Yanestria, Reina Puspita
Rahmaniar, Freshinta Jellia Wibisono, Mustofa
Helmi Effendi. "Detection of invA gene of
Salmonella from milkfish (Chanos chanos) at
Sidoarjo wet fish market, Indonesia, using
polymerase chain reaction technique",
Veterinary World, 2019

T



Publication

Vincenzina Fusco, Daniele Chieffi, Nabil
Benomar, Hikmate Abriouel. "Indigenous
probiotic microorganisms in fermented
foods", Elsevier BV, 2022

Publication

T

Duygu Alp, Hakan Kuleasan. "Adhesion
mechanisms of lactic acid bacteria:
conventional and novel approaches for
testing", World Journal of Microbiology and
Biotechnology, 2019

Publication

T

Lilis Nuraida. "A review: Health promoting
lactic acid bacteria in traditional Indonesian
fermented foods", Food Science and Human
Wellness, 2015

Publication

T

Yusra Yusra, Hafrijal Syandri, Yempita Efendi,
Nurul Huda. "Characterization of lactic acid
bacteria isolated from budu, a West Sumatra
fish fermentation product, and their ability to
produce exopolysaccharides", F1000Research,
2022

Publication

T

Exclude quotes On Exclude matches <1%



Exclude bibliography On



