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ABSTRACT

The research is aimed at isolating, characterizing, and identifying lactic acid bacteria which have
the potential as probiotic agent obtained from the chyme of 34 days-old strain patriot broiler
chicken intestine. In order to reach the goal, pour plate and streak plate method on MRS (de Mann
Rogosa Sharpe) are used to isolate the bacteria. It is done by adding CaC0;0.5% as the indicator of
the formation of clean zone around the colony. The incubation is conducted at 37°C for 48 hours.
The phenotypic characterization process of the obtained isolates are conducted by gram painting,
morphology, catalyst test, temperature influence test, pH and salinity toward the growth,
fermentation test, and acid formation test from the carbon source. The identification to find out
the possibility of BAL genus and species is conducted through profile matching based on the
phenotypic characteristic traced by using Bergey’s Manual of Determinative Bacteriology.
Meanwhile, the potential test on its possibility as probiotic agent is conducted by doing the acid
resistance test. The production of lactic acid of each isolate of lactic acid bacteria is measured
when the bacteria is already 24 hours-old. The result of the research is 15 isolates of lactic acid
bacteria. After the confirmation test is conducted, the characteristics show that there are 4
genuses of lactic acid bacteria, i.e. lactobacillus, pediococcus, streptococcus, and enterococcus. The
result of the BAL test in producing the lactic acid shows that the AST 04 isolate has the highest
amount of lactic acid, 57.69 %, followed by AST 05 which has 9.41 % lactic acid. The BAL isolate of
those chicken faces waste still can grow until the concentration of bail salt reaches 0.5 %.
Keywords: Lactic Acid Bacteria, Chyme, Broiler Chicken, Probiotic and Isolate.

INTRODUCTION

The effect of probiotic bacteria toward the decreasing of cholesterol rate was estimated due to its
ability to assimilate cholesterol and deconjugate bile salt (Gilliland and Speek, 1977; Gilliland et al., 1985).
Lactic acid bacteria which have specific ability will work effectively if it can stand in the condition of digestion
system. Therefore, the strain of lactic acid bacteria must be able to stand the bile salt and the acid condition of
the stomach (pH 1-2). The potential BAL strain that will be made commercial as probiotic products must have
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high viability and must be stable during the process. Some of the production processes that use freeze drying
or spray drying may cause the decreasing of cell viability and affect the products.

Gilliland (1990) and Ray (1996) state some requirements in choosing lactic acid bacteria that will be

used as probiotic, i.e: grow and can live in food or sample before it is consumed, can live after passing the
digestion system, resistant toward stomach acid, antibiotic, lissome, give beneficial effect toward the
intestines, produce acid in a large number, and are able to produce other antimicrobe components, besides
the lactic acid, which are effective in blocking pathogen bacteria.
Gillian (1979) cited by Oh et al., (2000) explains that the digestion system of human and animal is quite a hard
environment for the development of bacteria. It is because it contains chyme, digestion enzymes, and bile
acid. This condition affects the life of probiotic strain. Pereira and Gibson (2002) explains that in order to give a
beneficial effect, the probiotic culture must be able to endure inside the digestion system and tolerant toward
the concentration of bile solution inside the small intestine. The ability to stay in 3.0 pH for 2 hours and grow
inside a medium which contains1.000 mgs/| bilesolutions is used as a standard in considering the microbe
culture tolerance energy toward the acid and bile solution. This research was aimed at finding out whether
lactic acid bacteria (BAL) obtained from chicken feces can be used as probiotic agent which is able to assimilate
and deconjugate bile salt and whether this bacteria can decrease the cholesterol of broiler chicken meat. It
was done by keeping the chickens for 42 days and giving them lactic acid bacteria culture by using freeze
drying method. The research needed to be done in order to find out the BAL of the chicken feces and the
effect of its usage as probiotic toward the decreasing of the cholesterol rate of broiler chicken meat. Besides,
by doing this research, it was hoped that there will be a much healthier broiler chicken poultry because the
cholesterol rate is not too high. The aim of the first year research was to isolate, select, and test the
characterization of lactic acid bacteria obtained from chicken feces; determine the fermentation type of the
lactic acid bacteria; determine the catalyses type of the lactic acid bacteria; endurance test of the lactic acid
bacteria toward bile salt; fermentation kinetic test of the lactic acid bacteria; lactic acid rate test of the lactic
acid bacteria. By doing some selection process, it was hoped that some potential lactic acid bacteria strain that
have the characteristics as probiotic can be obtained. The chosen strain later would be applied into some
fermentation products.So, later those foodswould be probiotic food that can give good effect toward the body
and can decrease the rate of LDL cholesterol and also the cholesterol rate of broiler chicken meat. Another aim
of this research was that later there can be some healthier chicken broiler poultry because the cholesterol rate
is low. This research would also beneficial for the development of science, particularly in poultry subject.

EXPERIMENTAL

RESEARCH MATERIALS AND METHOD

A. The production of superior BAL isolate as the inoculums

Purification. It is done by removing every species of the separated colony in seaweed MRS media by using
guadrant scratch method. The obtained colony later will be taken as the pure culture, and then the culture will
be planted in liquid MRS.

B. Lactic Acid Bacteria Characterization Technique

The colony that grows and pure will be characterized based on the characteristics of its morphology,
biochemical test, physiological test, and fermentation type.

a. Morphological Characteristics

. Colony morphological form. The colony forms clean and separated zone on seaweed plate (the
colony which is estimated as lactic acid bacteria). The form, surface, edge, and pigmented color of the colony
are observed.

. Gram Staining, Cells Morphology (Benson, 2001)
. Motility Test (Benson, 2001)

b. Biochemical Characteristics

° Catalyses

. Fermentation Type

C. Lactic Acid Bacteria Identification Technique

Bacteria isolate that is already characterized and fulfill one of lactic acid bacteria characteristics, i.e. form clean
zone (produce acid compound), is later identified based on Bergey’s Manual of Determinative Bacteriology
(Holt et al., 1994) by Profile Matching to estimate the possibility of the bacteria’s genus and species based on
the referenced lactic acid bacteria’s genus and species.

s
J. Biol. Chem. Research 34 Vol. 35 (1): 33-47 (2018)

Indexed, Abstracted and Cited in Indexed Copernicus International and 20 other databases
of National and International repute



Journal Impact Factor: 4.275 IC Value: 82.43 (2016) UGC Approval No. 62923

D. Isolate Ability Test as Probiotic
In order to find out the ability of lactic acid bacteria isolate as probiotic agent, chosen BAL test is done on the
fermentation kinetic and the endurance of bile salt.

° Fermentation Kinetic

. Endurance test on bile salt

. Observed Variable

. Selected Isolate Characteristics

The test toward the obtained isolate characteristics are the 24™hour pH, catalyses type, gram staining,
morphological form, and the rate of the lactic acid.

° Fermentation Kinetic

) Growth Pattern.

) Specific Growth Speed.

= pH reduction.

. Endurance Test toward Bail Salt
) Growth Pattern.

] Specific Growth Speed.

] pH reduction.

. Lactic acid production.

° Lactic Acid Rate Examination

° Lactic Acid Isolation Phase.

. Determining phase of the sample’s lactic acid rate.
. Data Analysis

RESULTS AND DISCUSSION
A. The result of the research

In this research, the isolation, characterization, and identification of lactic acid bacteria obtained from
strain Lohman broiler chicken feces are administered.

1. Lactic acid bacteria isolation obtained from chicken feces

10 grams of chicken’s internal digestion system is dissolved with 90 ml of sterile aquades inside
Erlenmeyer. Administer series of dissolving 10-2, 10-4, and 10-6. The result of the dissolution is 20 ml is grown
in dense medium by using MRS in the Petri dish. The separated colony is taken by using ose and grown in
dense medium by using scratching method and incubated in 392C in anaerob condition for 24 hours. After 24
hours incubation, take separated colony by using ose and grown in liquid medium and then incubated for 24
hours at the temperature of 392C. Lactic acid bacteria (BAL) isolation is administered by using pour method
(pour plate) in MRS plate seaweed media + CaCO3 0.5 % which is the beginning step to differentiate lactic acid
bacteria with non lactic acid bacteria. Lactic acid bacteria colony in MRS plate seaweed media + CaC0O3 0.5 % is
recognized by the appearance of clean zone around the colony of the bacteria. Each colony which has different
appearance is isolated and purified.

The purification is done by using scratching method (streak plate) in MRS plate seaweed + CaCO3 0.5
% until the pure isolate is obtained. The obtained lactic acids bacteria isolate are 15 isolates. The colony
morphology of 15 obtained lactic acid bacteria is observed on plate seaweed related to its color, form,
elevation, edge, and structure in the colony. Most of the lactic acid bacteria colony is white and circular. The
shape of most of the colony edge is entire and the internal structure is opaque. For the details of the features
or the characteristics of lactic acid bacteria colony see table 1.

Isolation is a process to get a particular kind of bacteria from many sources. The isolation process in
this research is focused on lactic acid bacteria. Lactic acid bacteria are defined as bacteria that have high ability
in producing lactic acid from any fermented carbohydrate sources.

Lactic acid bacteria isolation is taken from the sample of patriot broiler strain chicken’s small
intestine. It uses seaweed MRS medium CaCO3 0.5 % by pour plate method. In this phase, the dilution series is
administered. The series starts from 10-10 and then 10-5, 10-6, 10-7 and 10-8, 1 ml of the dilution is taken and
poured into Petri dish. Pour MRS media and CaCO3 0.5 % and spread it. The aim of this dilution is to obtain
bacteria which the growth is not too dense. So, there are some differences between the colonies.
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Table 1. Colony morphological observation on 24 hours lactic acid bacteria in MRS spread plate and poure
plate medium.

oot commycaor Sy e Sy e
1 AST 001 Milky white Entire Opaque Circular Clear
2 AST 002 Milky white Entire Opaque Circular Clear
3 AST 003 Milky white Entire Opaque Circular Clear
4 AST 004 Milky white Entire Opaque Circular Clear
5 AST 005 Milky white Entire Opaque Circular Clear
6 AST 006 Milky white Entire Opaque Circular Clear
7 AST 007 Milky white Entire Opaque Circular Clear
8 AST 008 Milky white Entire Opaque Circular Clear
9 AST 009 Milky white Entire Opaque Circular Clear
10 AST 010 Milky white Entire Opaque Circular Clear
11 AST 011 Milky white Entire Opaque Circular Clear
12 AST 012 Milky white Entire Opaque Circular Clear
13 AST 013 Milky white Entire Opaque Circular Clear
14 AST 014 Milky white Entire Opaque Circular Clear
15 AST 015 Milky white Entire Opaque Circular Clear

The addition of CaCO3 5 % in the media is aimed for selecting lactic acid bacteria. The lactic acid
bacteria that grow in the media is recognized by the appearance of clean zone around the colony. According to
Harimurti (1999: 376), the clean zone around the lactic acid bacteria is formed as the result of acid
neutralization which is produced by the bacteria by the CaCO3 in the media. The clean zone has initial
characteristics in selecting lactic acid bacteria. Each of the colonies that have different appearance is isolated
and purified by using scratch method (Streak plate) in seaweed MRS media until the pure isolate is obtained.
Every isolate bacteria are then culturally purified into oblique seaweed medium and liquid medium.

2. Llactic acid bacteria isolate characteristics

Characterization is a process to observe and measure each part of bacteria as a special characteristic
of the bacteria. The characterization of each lactic acid bacteria isolate involves its morphology (macroscopic,
microscopic), biochemical and physiology. Macroscopic characterization is done by inoculating lactic acid
bacteria in MRS medium seaweed plate to find out the morphological characteristics of the colony that related
to its color, shape, elevation, edge, and internal structure. Colony morphological characterization is also done
in oblique seaweed MRS related to its shape and the growth of lactic acid bacteria.
Those 15 lactic acid bacteria which are successfully isolated is characterized related to its cell, biochemical
characteristics, and physiological characteristics. The characteristics group of the cells morphology includes
some characters, i.e cells form, cells arrangement, and gram reaction/gram staining and motility.

The biochemical characteristic group includes character unit, i.e. catalyses test, fermentation test.
Almost 90 % of lactic acid bacteria have coccus or circular cells. The others are bacil or bar and the sequence of
the cell is tetrad and solitaire. Lactic acid bacteria isolate shows positive reaction toward gram staining test.
However it shows negative and positive reaction toward motility test (non-motil). The result of the research
related to the biochemical characteristics of lactic acid bacteria isolate shows that the 15 lactic acid bacteria
are negative catalyses and there are 9 isolate of homofermentative fermentation type, i.e. AST 01, AST 04, AST
06, AST 07, AST 09, AST 13, and AST 14. The lactic acid bacteria are able to form acid from any sources of
carbon. However, it does not followed by the formation of any gases.

—————————
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Table 2. Characteristic test on cells form and also biochemical characteristic by administering catalyses test
and gram staining.

Characteristics Type
N Isolate C
© solate Code Cells Shape Gram Catalyses
Nature

Coccus (+) (-

1 AST 001 Coccus ) ‘)

Basil (-) (-)

2 AST 002 Basil ) ‘)

Basil (+) (-)

3 AST 003 Basil ) ‘)

Basil (+) (-)

4 AST 004 Bosi ) 0

Coccus (-) (-)

5 AST 005 Coccus 0 0

Coccus () (-)

6 AST 006 Coccus ‘) ‘)

Coccus (+) (-)

7 AST 007 Coccus +) 0

Coccus (+) (-)

8 AST 008 Coceus ) ‘)

Coccus (+) (-)

9 AST 009 Coceus ) ‘)

Coccus (+) (-)

10 AST 010 Coccus ) 0

Coccus (-) (-)

11 AST 011 Coccus 0 0

Basil (+) (-)

12 AST 012 Basil ) 0

Coccus () (-)

13 AST 013 Coctus 0 0

Basil (-) (-)

14 AST 014 Basil ) ‘)

Coccus (+) (-)

15 AST 015 Coccus ) 0

Table 3. Biochemical character test through fermentation test.
Isolate Code Fermentation Notes
Testst

AST 001 (+) Redish yellow
AST 002 (+) Clouded yellow
AST 003 (+) Clouded yellow
AST 004 (+) Clouded yellow
AST 005 (+) Clouded yellow
AST 006 (+) Redish yellow
AST 007 (+) Clouded yellow
AST 008 (+) Clouded yellow
AST 009 (+) Redish yellow
AST 010 (+) Clouded yellow
AST 011 (+) Redish yellow
AST 012 (+) Clouded yellow
AST 013 (+) Redish yellow
AST 014 (+) Redish yellow
AST 015 (+) Clouded yellow

e
J. Biol. Chem. Research 37 Vol. 35 (1): 33-47 (2018)

Indexed, Abstracted and Cited in Indexed Copernicus International and 20 other databases
of National and International repute



Journal Impact Factor: 4.275 IC Value: 82.43 (2016) UGC Approval No. 62923

Table 4, Biochemical test and physiological observation of 24 hours old lactic acid bacteria.

No. Code Motility Gas Fermentation
production type
1 AST 001 Non mtl - Homofer
2 AST 002 Non mtl - Homofer
3 AST 003 Non mtl + Heterofer
4 AST 004 Non mtl - Homofer
5 AST 005 Non mtl + Heterofer
6 AST 006 Non mtl - Homofer
7 AST 007 Non mtl - Homofer
8 AST 008 Non mtl + Heterofer
9 AST 009 Non mtl - Homofer
10 AST 010 Non mtl - Homofer
11 AST 011 Non mtl - Homofer
12 AST 012 Non mtl - Homofer
13 AST 013 Non mtl - Homofer
14 AST 014 Non mtl + Heterofer
15 AST 015 Non mtl - Homofer
Notes: Fk. anae : Homofer : homofermentatif:
Heterofer : heterofermentatif

Microscopic characterization is done to find out the cells’ morphological characteristic. The cells
morphology is observed until the result of lactic acid bacteria colony morphological observation shows many
similarities on the characteristic of the isolate. The similarity can be seen from its color, shape, and internal
structure. By looking at the observation result table (Table 1), it can bee seen that there are 2 colony color,
white and milky white. Almost 70 % of the lactic acid bacteria isolate colony is milky white. Most of the colony
shape is circular or circle while the others are curled or curly. The edge of lactic acid bacteria isolate colony is
entire type or flat while the others are undulate or wavy. 99 % of the lactic acid bacteria colony has internal
structure which is opaque while the others have finely granular structure.Through glucose fermentation test, it
is found out that all isolates can produce acid. However, all bacteria isolate cannot produce gas, so they can be
grouped into homofermentative acid lactic bacteria. It means that the main fermentation product is only lactic
acid (Axelsson, 2004: 20). Biochemical characterization phase is administered by completing some series of
test, i.e. catalyses test, fermentation type, acid and gas formation test taken from any carbon sources. The
result of macroscopic characterization cannot be used as the standard to determine each genus yet because
the similarities n each isolate, whether the colony characters on seaweed plate or on oblique seaweed.
Therefore, there should be advanced characterization, i.e. microscopic characterization in order to find the
cells” morphology of each lactic acid bacteria isolate.

Before observing the cells, each lactic acid bacteria is painted by gram staining to see the nature of
cells wall and cells form. Gram staining differentiates two group of bacteria, positive gram bacteria and the
negative ones. The result of the observation (see appendix), shows that the lactic acid bacteria are red and
purple. So, they can be grouped into positive and negative bacteria. Most all of the isolate are coccus or circle,
and only a few that is bacil or bar. Lactic acid bacteria isolate shows chain cells arrangement, pairs, solitaire
and tetrad, and non-motile. The result of the observation on Table 4 shows that all bacteria isolate shows
negative reactions toward catalyses test. It can be said so because there is no any bubbles. Fermentation type
test is used to grouped lactic acid bacteria into homofermentative or heterofermentative group. In order to
determine fermentation type, the gas production test is administered, by growing the culture in 10 ml liquid
MRS for 2 -3 days with Durham hole which is put backward to catch the gas. According to Borck et al., (1994)
as cited by Soetanto (2004), the differences between homofermentative and heterofermentative lactic acid
bacteria can be seen on its product and also on the existence of aldolase enzyme which is one the main key
enzyme in glicolisis.A Heterofermentative bacterium does not have any aldolase enzyme so it cannot break
biphospate fructose into biphospate triosa. Heterofermentative bacteria oxidate 6-phospat glucose into
phosphate pentose and then reduce it into phosphate triose which is helped by phosfoketolase enzyme.
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1. Lactic acid bacteria identification

Identification is a process in determining the group of bacteria obtained from isolate from any sources
based on the bacteria’s phenotypic characteristic. The identification to determine the bacteria’s genus and
species possibility is administered by Profile Matching method, through Bergey’s Manual of Determinative
Bacteriology (Holt et al., 1994) based on the result of phenotypic characterization. The selected bacteria
isolate show the nature of lactic acid bacteria with positive gram character, non-motile, non endospore and
negative catalyze (Axelsson, 2004). The shape character and cells formation is the differentiator character in
genus level. After the genus is known, the advanced identification is administered to find out the possible
species of the bacteria isolate. Based on the form characters, bacteria cells formation, and some phenotypic
characteristics which is found out through Bergey’s Manual of Determinative Bacterilogy (Holt, et al., 1994)
that the 15 lactic acid bacteria isolate have the tendency of 4 lactic acid bacteria group, Lactobacillus,
Pediococcus, Streptococcus, and Enterococcus.
Lactobacillus Genus

Isolate AST 03, AST 04, and AST 12 have bacil or bar cells so it includes in Lactobacillus genus. The
member of this genus has relatively the same characteristics, negative catalyze, positive gram, bacil cell, 0.5 —
1.2 x 1.0 — 10.0 um, homofermentative, non-motile, cells formation is solitaire/pair/chained, the color of the
colony is white/milkywhite, the colony edge is entire, the shape of the colony is circle, the internal structure is
opaque, the growth in oblique seaweed is dense/abundant and the shape is beaded. It can grow in 452C and
also produce lactic acid from any carbon sources, galactose, lactose, maltose, sucrose, glucose, fructose, and
sorbitol. Based on the Profile Matching identification result all of the above phenotypic natures tend to show
that the Lactobacillus genes are the member of Lactobacillus acidophilus species. However to make sure the
correctness, some key characteristics are needed and they can be seen in Bergey’s Manual of Systematic
Bacteriology to determine the lactic acid bacteria isolate’s species level.
Pediococcus Geneus

It includes isolate AST 01, AST 07, AST 08, and AST 15. The result of gram staining shows positive
gram, negative catalyses, coccus cells, homofermentative, non-motile, the formation of the cells is tetrad/pair
with diameter 0.5 — 2.0 um, the colony color is white / milky white, colony edge entire, circle colony shape,
opaque internal structure, the growth of oblique seaweed is moderate, and has beaded/filliform shape. To
determine the possibility of the lactic acid bacteria isolate, Profile Matching through Bergey’s Manual of
Determinative Bacteriology is used.

Table 5. The rate of lactic acid on each 24 hours old lactic acid bacteria isolate.

No. Code Absorbance Mark Lactic rate (%)
1 AST 001 0,225 22,25%
2 AST 002 0,401 40,49%
3 AST 003 0,319 31,99%
4 AST 004 0,567 57,69%
5 AST 005 0,101 9,41%
6 AST 006 0,176 17,17%
7 AST 007 0,392 39,56%
8 AST 008 0.432 43,71%
9 AST 009 0,247 24,53%
10 AST 010 0,290 28,99%
11 AST 011 0,317 31,78%
12 AST 012 0,301 30,13%
13 AST 013 0,125 11,89%
14 AST 014 0,281 28,05%
15 AST 015 0,198 19,45%

Enterococcus Genus

It includes isolate AST 06, AST 11, and AST 13. The characteristics are negative gram, negative
catalyses, coccus cells, 0.6 — 2.0 x 0.6 — 2.5 um, the formation of the cells is pair/chain, homofermentative
fermentation type, non-motile, negative gas production (none), milky white colony color, circle colony shape,
entire colony edge, opaque internal structure, the growth of oblique seaweed is thin/slight and has
effuse/spreading/filliform shape.
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Streptococcus Genus

The identification of Streptococcus includes isolate AST 09 and AST 10 shows that they have positive
gram, coccus cell diameter 0.5 — 2.0 um, chained/paired cells formation, negative catalyses test, non-motile,
homofermentative, milky white colony color, circle colony shape, entire edge, and opaque internal structure,
the growth of oblique seaweed is moderate/thin/slight and has filliform shape.

2. Determining the rate of lactic acid on each bacteria isolate

After some series of test on each isolate, the next test is a test to find out the ability of lactic acid

bacteria in producing lactic acid. Lactic acid is product/compound which is produced by lactic acid bacteria
during the carbohydrate fermentation process. The higher the lactic acid production the better the result
compared to lactic acid bacteria isolate which has low ability in producing lactic acid. The measurement of the
lactic acid is administered on 24 hours old isolate pure culture. Based on the measurement result, it is found
out that isolate AST 04 has the highest lactic acid: 57.68 %. Therefore it can be used as probiotic because the
lactic acid can be used to prevent the growth of pathogen bacteria. Organic acid like lactic acid and acetate
acid produced by lactic acid bacteria as the result of lactose fermentation can help digestive and absorption
system.
The observed and tested isolates whether tested morphologically, biochemical, and physiologically and those
that have the nature or characteristics of lactic acid bacteria, are measured to find the rate of the lactic acid
when the bacteria isolate are 24 hours old. The highest lactic acid is produced by AST 04: 57.68 %, while the
least lactic acid produced by AST 05: 9.41 %.

On the other hand, the produced lactic acid of lactic acid bacteria during the fermentation process
can change the taste and aroma of the food and at the same time the growth of harming bacteria can be
prevented. It is because lactic acid bacteria compete with pathogen microbe or any unwanted organism (Calo-
Mata et al,. 2008).

3. Fermentation Kinetic Test

The fermentation pattern of selected BAL isolate can be found by administering observation on the
change of liquid medium density which is already inoculated by BAL in every observing hour. The average mark
of BAL growth density medium in any glucose concentration can be seen in table 3

Table 3. Average BAL growth density medium in any substrate concentration.

Substrate Concentration (%)

Hour 0 0,5 1 1,5 2 2,5 3 3,5 4
0 0,404° 0,424° 0,401° 0,455° 0,390° 0,343° 0,390° 0,368° 0,360°
2 0,421° 0,767 0,855° 1,074° 1,070° 1,025°  0,700° 0,370° 0,356
4 0,419°  1,514° 1,535° 1,569° 1,558° 1,521°  1,474° 0,457° 0,441°
6 0,460°  1,607° 1,668° 1,668° 1,645° 1,614° 1,612 1,057° 1,028°
8 0,561°  1,597° 1,714° 1,706° 1,660° 1,636  1,653° 1,057°  1,469°
10  0,599°  1,627° 1,705° 1,692° 1,664 1,632  1,662° 1,594° 1,574°
12 0,604°  1,663° 1,702° 1,686° 1,659" 1,630  1,662° 1,627° 1,574°
14  0607° 1,683 1,697° 1,684° 1,652° 1,629  1,664° 1,635 1,614°
16 0,600° 1,690  1,694% 1,691° 1,662% 1,634  1667° 1,634 1,613°
20 0610° 1,696 1,711° 1,709° 1,691° 1,674°  1,678° 1,635  1,624°

The BAL growth is shown by the increasing medium density in accordance with the increasing rate of
the substrate and the length of incubation. Significant growth (P<0.05) starts at the 2" hour on concentration
0.5%,1.0%, 1.5%, 2.0 %, 2.5 %, and 3.0 % until at the 6" hour. Meanwhile, on concentration 3.5 % and 4.0 %
there are still some adaptation toward the new growing media. At the 8™ hour, there is a significant growth
(P<0.05) on substrate concentration 0 %, 1.0 %, 3.0 %, and 4.0 %, while there is no significant growth on
concentration 0.5 %, 1.5 %, 2.0 %, 2.5 %, and 3.5 %. Starting at the 10" hour, there is no more significant
growth on all substrate concentration. According to Madigan et al., (1998) the microbe growth pattern consists
of 4 phases, i.e. slow phase (lag phase) which is often called as adaptation phase because the microbe is
adapting with the new environment where the BAL grows. The second phase is exponential phase which is
marked by the very fast growth of the fermentation cells and product.

R ————————
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The third phase is stationary phase where the growth of the cells is steady, or it also can be said as the
decreasing of the growth and the primary product. The last phase is death phase. It happens when the
incubation is continued after the growth phase already reaches stationary phase, it is marked by the lyses
process of the bacteria.

Based on the explanation above, it can be concluded that lag phase only happens until the 2" hour. It
is only short because the nutrient in the enrichment and growth medium are almost the same (Fardiaz, 1988).
Exponential phase happens for around the 8" hour while the stationary phase starts at the 10™ hour.

BAL growth pattern can be seen in the picture below.
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Picture 4. BAL kinétiegrow#hain glucose substrate.

The data and picture of growth kinetic above shows that adaptation phase happens quickly in glucose
concentration 0.5 5 — 3.0 %. Meanwhile, the adaptation phase in 0 %, 3.5 %, and 4.0 % glucose concentration
happens quite a while. According to Fardiaz (1998) the length of the adaptation is caused by some factors, the
growth medium and environment and also the number of inoculums. Fardiaz (1998) also states that
exponential phase is very affected by pH and nutrient of the medium, includes its environment and
temperature. In this phase, the microbe needs more energy than in the other phases. In stationary phase, the
cell population number is steady because the number of growing cells is the same with those that die. The cells
size in this phase is smaller because the cells keep splitting although there are no more nutrients left. Because
of the lack of nutrient, it is possible that the cells will have different composition with those that grow in
exponential phase. In death phase, half of the microbe population starts to die because there are no more
nutrient in the medium or there are no more spare energy in the cells. The speed of the death depends on the
condition of the nutrient, the environment, and the microbe species. Picture 1 shows that the higher glucose
substrate concentration, the slower the BAL growth speed. It is shown by the long duration of adaptation
phase on substrate concentration above 3.0 %. While the long adaptations phase in 0 % substrate
concentration is caused by the inexistence of the needed substrate for growth. BAL growth is affected by the
rate of nutrient in its environment. The medium and environment growth are the same as the previous
medium and growth environment so adaptation phase is not needed (Fardiaz, 1987). The medium used for
BAL enrichment is MRS while the medium used for growth kinetic is basalt medium.

The growth speed will increase due to the increasing of substrate rate until critical substrate rate. If

the substrate rate is increased, the growth speed will decrease (Wibowo et al., 1987). According to Wang et
al., (1978) in increasing substrate concentration there will be growth blocking effect by the substrate. It is
related to the specific component blocking effect in the enzyme or cells structural component.
Specific growth speed: BAL specific growth speed in the glucose contained medium is obtained by analyzing
the regression between the density and the incubation time in exponential phase on each substrate
concentration treatment so the equation y = a + bx is obtained. B is slope that shows specific growth speed.
According to Wang et al., (1979) the increasing of medium density shows the increasing of cells number where
OD + 1 equal to 1 — 1.5 g BK cells. After counting through estimation that OD = 1 equal to 1 g BK cells, the
specific growth for each treatment (0.5 %, 1.5 %, 2.0 %, 2.5 %, 3.0 %, 3.5 %, and 4.0 %) continuously is 0.13 g
BK cells/hour, 0.14 g BK cells/hour, 0.11 g BK cells/hour, 0.12 g BK cells/hour, 0.15 g BK cells/hour, 0.17 g BK
cells/hour, and 0.16 g BK cells/hour. 0.5 g BK cells/hour, 0.17 g BK cells/hour, and 0.16 g BK cells/hour.
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4. BAL AST-04 Isolate Endurance Test toward Bail Salt

It is only administered on selected main BAL isolate (AST 04 isolate) by using broth MRS liquid
medium (Pronadisa) in batch fermentation system. The active BAL isolate is grown in enrichment medium by
using broth MRS for 24 hours and then 1 % (v/v) is inoculated into broth MRS medium treated with bail salt
concentration (Oxoid bile salt) 0 %, 0.1 %, 0.2 %, 0.3 %, 0.4 %, and 0.5 %. Each treatment is done three times,
and then incubated in 392C and observe the growth by measuring the density (OD) by using 650 nm
spectrophotometer (Pereira and Gibson, 2002). The observation is held every hour until a constant density is
reached. Then the pH of the sample is measured by using pH-meter (Nahm, 1992). On the peak of exponential
phase, the production of lactic acid is determined to make sure that the decreasing of pH medium is caused by
the high production of lactic acid. The measurement of lactic acid production is done by using Baker and
Summerson method (Hawk's, 1976).

Table 6. Average BAL growth density in some bail salt concentration.

Hour- 0 0.1 0.2 0.3 04 0.5
0 0.13° 0.14° 0.14° 0.14° 0.13° 0.14°
0.5 0.16° 0.14° 0.16*° 0.16 ™ 0.13° 0.14°
1 0.22° 0.16"° 0.19° 0.20° 0.15° 0.14°
2 0.44°¢ 0.25°¢ 0.33° 0.35° 0.20° 0.17°¢
3 0.82° 0.51° 0.61° 0.69° 0.36° 0.25°
4 1.04°¢ 0.79° 0.81° 0.89° 0.56° 0.62°
5 1.22° 1.05° 0.99 " 1.05" 0.78° 0.84"
6 1.23° 1.12° 1.05¢ 1.08® 0.88" 0.92°¢
7 1.26 ™" 1.19" 1.08 " 1.10™® 0.92°¢ 0.94"
8 1.26 " 1.20%" 1.09 & 1.128 0.94 %" 0.97"
9 1.26 " 1.21" 1.11" 119" 0.97" 1.04’
10 1.26 " 1.23 % 1.13 ™ 1.21" 1.03 i 1.09
11 1.27 " 1.23 % 1.20" 1.32° 1.08’ 1.16"
12 1.25™" 1.24% 1.25™ 1.357 1.13° 1.23"
13 1.32" 1.26™ 1.34" 1.40’ 1.17" 1.30"
14 1.30™ 1.28™ 139" 1.47™ 1.23™ 1.42°
15 1.32"7 1.30™ 1.40™ 1.53° 1.28" 1.54°
16 1.33' 1.31°° 1427 1.52" 1.40° 1.63°
17 1.34! 1.31°° 1.40™ 1.49 " 1.49 79 1.58°
18 1.35' 1.33° 1.40™ 1.47™ 1.51°¢ 1.50°
19 1.35’ 1.33° 141" 1.42 1M 1.46° 1.46"
20 1.35] 1.30° 1.39" 1.419 1.38° 1.44°

The growth pattern of BAL AST-4 in medium that contains bail salt is measured by observing the

density change in liquid medium every hour. The microbe growth in liquid medium is shown by the increasing
of density and the emerging of sediment in the base of the tube (Gupte, 1990). The average density of BAL
AST-4 growth medium in some bail salt concentration is shown in table 6 and graph 2.
Growth Pattern: The average observation result of BAL growth pattern observation in the medium that
contains bail salt in different concentration can be seen in table 6. The data in table 6 shows that the density
increases significantly (P<0.05) in accordance with the incubation length. It shows that the BAL grows in the
medium that contains bail salt.

In table 6, it can be seen that the density is increasing on all treatment of fermentation. It shows that
BAL AST-4 are able to grow in medium that contains bail salt. The growth is shown by the density increasing for
all treatments. BAL AST-4 are still able to grow in medium with 0.5 % bail salt. In table 3, it can be seen that the
growth of BAL AST-4 in bail salt containing medium, it is shown by the increasing of the density in accordance
with the increasing duration of the incubation. The density increases insignificantly until at the 2™ hour, and
then keep increasing significantly (P<0.05) until at the 20" hour. It shows that the BAL is growing.
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According to Harjo et al., (1988), the microbe growth consists of 3 phases, slow phase (lag phase)
which is often called as adaptation phase because the microbe is adapting with its environment, in this case is
the medium where the lactic acid bacteria grow. The second phase is exponential phase which is shown by
steady growth cells and as the start of the decreasing growth process and its primary product.

The adaptation phase happens until the 2" hour and followed by exponential phase until the 20
hour. The stationary phase cannot be seen at the 20" hour because the density is already increasing. It is
because the BAL AST-6 that shows any growth is decreasing.

th
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Picture 2. BAL growth graphics in MRS media by adding bail salt.

Based on the obtained result in picture 2, it can be seen that in lag phase the growth of BAL AST-4
only happens until the first 30 minutes. It happens in a short time because what is used in the activation
process is the same as those used in growth medium. The contents of MRS medium nutrient can be seen in the
appendix. Exponential phase starts at the 1° hour and after the exponential phase, microbe enters stationary
phase. The increasing bail salt concentration in BAL AST-4 growth medium causes the decreasing density
significantly (P<0.01). Bail salt tend to block BAL growth so the higher the concentration of bail salt and added
in the medium, the BAL growth will be blocked. According to Brand et al., (1976) as cited by Oh et al., (2000),
bile acid shows blocking effect toward microbe growth and this blocking activity is larger compared to the
other organic acids. Dune (2001) states that bail salt shows antibacterial activity which block the growth of
Eschericia coli strain, Klebsiella sp, and Entercoccus sp in vitro. Brand et al,. (1976) as cited by Oh et al., (2000)
states that bail acid shows blocking effect toward the growth of microbe and the blocking activity is much
larger than the other organic acids. According to Bezkorovainy (2001), probiotic resistance toward bail salt in
vitro can be divided into two types, survival power (survivel) and growth. The variation of survival power
depends on the concentration and the length of the interaction between the microbe and bail salt. The other
research on microbe growth in medium that contains bail salt connects other variables, i.e. the existence of
unconjugate bail acid in the medium. The unconjugate bail acid is the agent that can lyses bacteria (bacterial
lysing) better than conjugate bail acid. The decomposing bail salt (deconjugation) is administered by
hydrolyses bile salt enzyme. The enzyme is produced by Lactobacilli and Bividiobacteria. Therefore, the
increasing concentration of bail salt will increase the forming of unconjugate bail acid which can block the
growth of BAL. The existence of bail salt in the BAL medium growth is as an inhibitor. BAL in 3 % bail salt
concentration can still show some growth even though it is significantly different with those without any
control (without any bile salt). If the density in endurance test of the bile salt is compared to the density of
fermentation kinetic in glucose substrate, it can be seen that the average density of endurance test on bile slat
is much higher. It is caused by the differences on the medium used. In endurance test on bile salt using MRS
medium shows that is contains 2 % dextrin. Meanwhile on fermentation test, the used medium is basalt
medium with glucose substrate. Rumen liquid in basalt medium in this research is substituted by H20 so that
the used medium is clear and the density can be read. According to Hobson (1988), there are a lot of nutrient
and growth factor in rumen liquid. The growth factor can be derived from the food or microbe recycling. By
the replacement of rumen fluid with H20, the concentration of nutrient in basalt medium is decreasing and
affects the growth of BAL. Fardias (1988) states that the growth of BAL is affected by the number of nutrient in
the medium.
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Picture 03. Bail Salt Slope Graphics.

Exponential phase for bail salt rate treatment are 0 %, 0.1 %, 0.2 %, 0.3 %, 0.4 %, and 0.5 % at 1-5, 1-7,
1-6, 1-14, 2-16, 1-15 hour. Exponential phase tend to be longer in accordance with the increasing rate of bail
salt. However, if the growth slope is observed, the higher the bail salt rate in the slope medium, the lower the
growth (See Picture 03). The slower slope shows that there is a growth obstacle in the medium that contains
bail salt. Noh et al., (2000) explains that bail salt shows a blocking effect toward the growth of microbe and this
blocking activity is bigger than the other organic acids.

5. Degree of Acidity

The pH measurement is administered at 20™ hour to find out the acid produced by BAL AST 4. In table 6s, it
can be seen that in 20" hour observation, the pH medium is decreasing from the starting pH 6.5. The pH
decreasing during the fermentation process is caused by the accumulation of fermentation products like acid
lactic and other organic acids like acetate and propionate acid. Those organic acids are the final result of BAL
glucose hydrolysis (McDonald, 1991).

Table 7. BAL fermentation pH in medium that contains 20" hour bile salt.

Repetition Bail Salt Rate
0% 0,1% 0,2% 0,3% 0,4% 0,5%
1 4,64 4,75 4,94 5,01 5,04 5,13
2 4,59 4,72 4,93 5,00 5,06 5,17
3 4,6 4,74 4,90 4,99 5,07 5,15
4 4,59 4,75 4,91 5,01 5,06 5,15
5 4,59 4,74 4,91 5,01 5,04 5,17
Average 4,60° 4,74 4,92° 5,00° 5,05° 5,15'
+ 0,022 0,012 0,016 0,09 0,013 0,016

a,b,c,d,e,f

different superscript in different column shows there is a very significant difference (P<0.01).

The result of this research shows that bail salt give real effect (P<0.01) toward pH final fermentation.
The pH of final fermentation is higher in accordance to the increasing concentration of the bail salt in the
medium. The difference of pH is related to the blocking of bail salt toward the BAL growth. The inhibition
toward the growth causes the ability of the BAL in producing organic acid decreasing. The organic acids that
produced during fermentation determine the decreasing of pH. In a higher concentration of bail salt, the pH of
final fermentation is also higher. The effect of bail salt inhibition toward BAL growth causes the decreasing BAL
ability in producing organic acid especially lactic acid. The existence of these organic acids really affects on the
decreasing of pH medium.
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By the increasing concentration of bail salt in medium growth causes the inhibition effect toward BAL
growth is also increasing. It can be seen in table 6. The increasing of bail salt is followed by the increasing of pH
medium. Even though there is an inhibiting activity by the bail salt, BAL can still grow in medium that contains
bail salt up to 3 % concentration. It can bee seen by the increasing of the density and the decreasing of pH at
the last observation hour although it shows significant differences on the control (without bile salt). At the last
observation, pH medium can reach critical pH, i.e. around 4. At this critical pH, pathogen microbe can stand
any longer (Gilliland, 1990). According to Pereira and Gibson (2002), the parameter ability and grow in Ph 3.0
for 2 hours and grow in medium that contains 1.000 mg/| bail is used as the standard in determining the
resistant power of microbe culture toward acid and bail.

Jack et al., (1995); Montville and Kaiser (1993) as cited by Oh et al., (2002) state that BAL produces
some anti-microbe compound, i.e. organic acids (lactic acid, acetate, propionate, and format). The ability of
BAL in producing organic acids is shown by the decreasing of pH medium, at the 20" hour pH medium in
average reaches 4.74 and on 0.5 % bail salt concentration, BAL can still reduce the pH until 5.15.

CONCLUSION

Based on the result of the research, it can be conclude that:

1. There are 15 isolate lactic acid bacteria in 34 days old Broiler Strain Lohman chicken feces.

2. Lactic acid bacteria isolate have these characteristics: positive gram, negative catalyses, non motile,

coccus cells shape, chained cells formation, paired, solitary, and tetrad, homofermentative fermentation type,
can form acid without producing any gases.

3. The identification of lactic acid bacteria results in 4 lactic acid bacteria genera group, i.e. Lactobacillus,
Pediococcus, Streptococcus, and Enterococcus.
4, The addition of bail salt in BAL isolate growth medium obtained from chicken feces causes different

biomass (optical density) production until 1.0 5 concentration. However, the speed of specific growth starts at
0.2 % concentration. BAL isolate obtained from chicken feces are still able to grow until the concentration of
bail salt is 0.5 %.
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