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Abstract

Quail (Coturnix japonica) is a bird that have high protein content, but vulnerable to digestive diseases. The
purpose of this research was to determine the ability of antibacterial compounds of LAB from intestinal quail
origin in bacterial growth inhibition test. This research used Completely Randomized Design (CRD) with variable
concentrations of Cell Free Supernatant (CFS) for 10, 20, 30, 40, 50, and 60% and bacterial pathogens of the
digestive tract of quail (S. #yphimurium, E. coli of human origin, and E. ¢/ of bird origin) by using the Minimum
inhibitory Concentration (MIC) and Minimal Bactericidal Concentration (MBC). The data obtained were
analyzed by Analysis of Variance (ANOVA). The results obtained showed that the bacterium Lactobacillus
fermentum and L. salivarius derived from quail intestine can produce antibacterial compounds that could inhibit the
growth of Salmonella typhimurium, Escherichia coli (human), and E. co/i (bird). Minimum concentration of the
addition of CFS from L. fermentum in inhibiting the growth of tested bacteria was 30% for S. #ypbimurinm, 30%
for E. co/i (human), and 20% for E. co/i (bird). While the addition of CFS minimum concentration of L. salivarius
in inhibiting the growth of tested bacteria was 20% for S. #yphimurium, 20% for E. coli (human), and 10% for E.

coli (bird).
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Introduction

Quail (Coturnix japonica) is birds that has
high protein content but are vulnerable to
gastrointestinal diseases caused by bacterial
pathogens. One way the body's defense against
bacterial pathogens are to associate with Lactic
Acid Bacteria (LAB) to maintain the balance of
bacterial ~ gastrointestinal ~ conditions by
modifying the gut microflora with the products
produced by bacteria such as short-chain fatty
acid or lactic acid and antibacterial compounds
[1]. Lactic Acid Bacteria (LAB) from the
intestine of quail found in previous studies is
Lactobacillus salivarins and Lactobacillus fermentum
are known to have potential as probiotic bacteria
[2]. Characteristics of probiotic bacteria are able
to survive the digestive conditions, can colonize,
and develop propetly in the intestines by means
attached to the intestinal
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epithelium [1] and be able to produce
antibacterial compounds that could inhibit the
growth of pathogenic bacteria [3]. Antibacterial
compounds produced a mixture of several
compounds such as bacteriocin, antibiotic, lactic
acid, acetic acid and hydrogen peroxide. Optimal
inhibition of pathogenic bacteria such as
Escherichia coli and Salmonella typhimurium, which is
one cause of high mortality in poultry, is still not
known. Therefore, there should be more
research about the ability of Lactobacillus salivarius
and Lactobacillus fermentum in the inhibition of
bacterial growth of Escherichia coli and Salmonella
typhimurinm to increase immune power against
gastrointestinal diseases.

Method
Making Growth Curve

Making the growth curve starts with a stock-
taking as much as 10% of the inoculums
production medium with a density 107 cells/ml
and incubated on a rotary shaker with 120 rpm,
37 © C for 34 hours. Bacterial cell density were
observed every one hour in the first four hours
and continued every two hours until the 30 hour

by measuring OD values A 412 nm for MRSB.
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Cell density of bactetia/ml can be calculated by
entering the OD wvalues obtained on standard
curve equation of bacterial cell density.

Detection of Compounds Produced by LAB
Antibacterial
Free Cell Preparation supernatant (CFS)

The initial steps was to grow in 100 ml of
LAB isolates MRSB media to late logarithmic
phase and centrifuged at 10 000 rpm for 10
minutes at 4° C. Supernatant obtained by a Free
Cell supernatant (CFS) to be used for detection
and treatment of bacterial tests with test
antagonist. Before being used for the treatment
of CIS first filtrated using 0.22 um pore
membrane filter [2].

Ability Test Compounds Antibacterial by
agar diffusion method

Test the ability of antibacterial compounds
produced by BAL analysis was conducted using
antagonist. The initial steps used are NA
inoculated with 107 cells/ml, then made a hole in
the media by using a six-mm diameter cork
borer and added 50 ul CFS, incubated at 37° C
for 24 hours. Controls used were sterile MRSB
media is added to the wells. Calculations wide
clear zone can be done with the formula 1.

diameter of clear zone-diameter hole
Wide zone =

2

3 Pathogen Bacteria
»

p Clear zone

N\
A

» Hole containing CFS

Wide of clear zone

Figure 1 Diagram antibacterial capability test method in bacterial
growth inhibition test

Detection of Type Compounds Produced
Antibacterial

Antibacterial compounds produced by LAB
include lactic acid, hydrogen peroxide and
bacteriocin. Way used to determine which type
of antibacterial generated is by changing the pH
of the CFS to be 7.
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Antagonism Test with Minimum inhibitory
Concentration (MIC) and Minimum
Bactericidal Concentration (MBC)

The initial steps are inoculated 0.1 ml of test
bacterial suspension with cell density of 10°
cells/ml in Turia Bertani medium (LB)
supplemented with various concentrations of
CFES at 10%, 20%, 30%, 40%, 50% and 60 % of
final volume of solution. The next step, OD
values measured with a wavelength of 412 nm to
obtain OD value of beginning. Further testing
of bacterial suspension and incubated for 24
hours CFS at 37 © C. After incubation, done
taking as many as three ml for OD measurement
as final OD values to determine the level of
inhibition of growth of pathogenic bacteria by
antibacterial obtained and compared with the
initial OD for MIC results. While to obtain the
value of MBC, was counted by using Total Plate
Count (TPC).

Study Design and Data Analysis

This research using Completely Randomized
Design (CRD) with variable concentrations of
three replicates CFS. The data obtained were
analyzed by analysis of variance (ANOVA) using
95% confidence interval followed by Duncan
test [4].

Results and Discussion
Growth Curve of Lac@c Acid Bacteria.

Both of Lactic Acid Bacteria (LAB), L.
Sfermentum and L. salivarins have different growth
patterns (Figure 2). The growth rate of L.
Sfermentum  at the logarithmic phase of 0.13
generations/hour by hour or 5.24 generation
time (5 hours 14 minutes) and growth rate of L.
salivarins in the logarithmic phase of 0.32
generations/hour by hour or 2.15 generation
time (two hours nine minutes). These results
suggest that the rate of growth of L. salivarins
faster than L. fermentum. Bacterial growth is
generally influenced by several factors such as
temperature, pH, humidity, carbon, nitrogen,
minerals (macro and micro nutrients), and
vitamins [9]. In the lag phase, bacteria have
acclimatization in new environmental conditions
(pH, temperature, nutisi, etc.) and no significant
increase in cell density with time [10]. On the
growth curve of L. salivarius showed a long lag
phase because the cells changes cell mass and
increased intracellular substance so that the cell
ready to divide.
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Figure 2. Growth curve of L. fermentum and L. salivarius in MRSB

Increased cell density significantly occurred
in log phase. This happens because in this phase
of cell division is more active with a minimum
generation time is constant. This phase is
depicted as a line, which increases. Rapid growth
rate or the relatively short generation time is
achieved by utilizing nutrients as the optimal
energy source. Late log phase in isolates of L.
Sermentum and L. salivarins occurred on 24-hour
incubation period with successive cell density
was 4.7 x 108 cells/ml and 2.7 x 108 cells/ml.
Secondary metabolites, including compounds
such as lactic acid and bacteriocin produced
during logarithmic phase, so in late logarithmic
phase of antibacterial compounds found in the
maximum amount [10].

Detection Capability and Type Compounds
Antibacterial LAB (CFS) In Bacterial
Growth Inhibition Test.

Treatment with test bacteria S. #phimurinm,
an average width of clear zone produced by CFS
L. fermentum amounted to 9.04 mm? and L.
salivarins amounted to 78.07 mm?. Then the test
bacteria E. coii of human origin, an average
width of clear zone produced by CFS L.
fermentum amounted to 22.8 mm? and L. salivarius
of 136.64 mm?. Subsequently the bacteria E. coli
origin of bird, an average width of clear zone
produced by CFS L. fermentum amounted to
22.11 mm? and L. salivarius amounted to 77.10
mm?. Based on the broad
clear zone is produced, it is known that the
antibacterial compound produced by L. salivarins
has a higher ability in inhibiting bacterial growth
than the test of antibacterial compounds
produced by L. fermentum.  Antibacterial
compounds produced compounds probably
derived from lactic acid because it can alter the
initial pH value from 6 to 4.1 for L. fermentum
and to 4.3 for L. salivarius.
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Test Results of detection of antibacterial
compounds contained in the CFS L. fermentum
and L. salivarinm formation on all the tested
bacteria (Figure 3). Suggesting the formation of
clear zone caused by the low pH of the CFS,
which means that the produced acid compounds
that can lower the pH of growth media.
According Skrinova et al [5] and Presser et al [6],
lactic acid concentration can affect the growth
of some pathogenic bacteria such as E. ¢/,
Salmonella sp., and Clostridium perfringens. Growth
inhibition caused by the total concentration of
lactic acid and the amount of hydrogen ions
(pH) which is an important factor for the
occurrence of growth retardation. Mechanism
involved is the lactic acid that has not been able
to release ions into the cell membrane of
bacteria that cause acidic conditions in the
cytoplasm and disrupt the membrane potential.
Furthermore, the underlying excess of protons
exit the membrane that uses energy from ATP
resulting run out of energy and cause cell death.

[\
Figure 3. Clear zone produced by the addition of 100% of CFS
against bacteria test

Based on these capabilities, allegedly L.
Sfermentum and L. salivarins from quail intestine
can be used as a probiotic because it meets one
of the requirements that probiotics can produce
antibacterial compounds. Another Term as
probiotic bacteria have properties that are
tolerant of various bile salt concentration and
pH of the digestive tract and be able to attach
(adhesion) with the surface of intestinal
epithelial cell [8]. Isolates of L. salivarius and L.
fermentum able to survive in the gut pH by the
addition of 0.3% bile salts and 1% [8].

CFS Ability Test
Inhibition
1. CFS from L. fermentum

In Bacterial Growth

Test the ability of inhibition of multiple
variations of the concentration of CFS L.
fermentum against bacteria growth test method
Minimum inhibitory Concentration (MIC) by
showing that increasing the minimum
concentration that can inhibit bacterial growth
of S. yyphimurinm and E. coli of human origin is
30% while for E. coli origin of bird requires a
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minimum  concentration is  20%. TPC
calculations tesults show that CFS is able to
inhibit the growth of S. #phimurium 100% at a
concentration of 50% and E. /i origin of
livestock at a concentration of 60%. While the
tested bacteria E. co/i of human origin, the
concentration of 60% of CFS were added still
can not kill all the bacteria tested in it. However,
when compared with test results CES detection
capability, with the addition of CFS with 100%
concentration can inhibit the growth of E. w/ of
human origin as shown by the formation of
clear zone around the shaft, the addition of CFS.
So the alleged ability of CFS with 60%
concentration is still less than 100% to inhibit
growth or kill all E. ¢/ of human origin are
treated.

2. CFS from L. salivarius

Test the ability of inhibition of multiple
variations of the concentration of CFS L.
salivarins on the growth of test bacteria with MIC
method known to the minimum concentration
that can inhibit bacterial growth of S. fyphinurium
and E. co/i of human origin is 20% while for E.
coli of bird origin minimum concentration
required is 10%,. TPC calculation results show
that the antibacterial compound produced by L.
salivarins inhibited 100% growth of all bacteria
tested with the addition of CFS minimum
concentration of 40% for S. #yphimurium, 50%
for E co/i (human), and 40% for E. coli (bird).
From these results, it is known that CFS
produced by L. salivarius has a higher inhibitory
ability than that CES produced by L. fermentum
are shown with the addition of a smaller
concentration of CFS but have better results in
the inhibition of bacterial growth test.

Conclusion

Bacteria L. fermentum and L. salivarius derived
from quail intestine can produce antibacterial
compounds that could inhibit the growth of test
bacteria namely S. #yphimurinm, E. coli (human),
and E. coli (bird). Minimum concentration of the
addition of CFS from L. fermentum in inhibiting
the growth of tested bacteria was 30% for §.
typhimurinm, 30% for E. coli (human), and 20%
for E. coli (bird). While the addition of CFS
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minimum concentration of L. salivarius in
inhibiting the growth of tested bacteria was 20%
tor 8. pyphimurinm, 20% to E. coli (human), and
10% for E. coli (bird).
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