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Abstract

The aim of this research was to obtain the lactic acid bacteria (LAB) with good probiotic
potential including resistance to bile salt and acid conditions. In this study, 5 backyard poultries
were located and samples were collected. The collected samples were inoculated on MRS Agar
and incubated at 37°C in anaerobic jars. A total of 11 different isolates identified based on
morphological and some biochemical characters. 04 out of 11 isolates were further used for the
in vitro study of probiotic potential based on antagonistic nature. All strains showed good to
moderate tolerance for highly acidic pH. Except LAB 4. all other LAB isolates were able to
survive higher concentrations of bile salt (4000 ppm).
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Introduction

The gastrointestinal tract (GIT) is the major digestive and absorbing organ which plays
an important role in animal growth and health. In bird. the GIT microflora has been regarded as
fulfilling crucial roles in nutrition, growth performance and protection against pathogenic
bacteria (Mead et al 2000; Jun Wang et al 2012). Antibiotics have been frequently used in
intensively reared pouliry production in order to improve growth performance (Butaye et al.,
2003). Recently, increasing concern on the antibiotic resistance in bacteria has led to greater
interest in the use of probiotics in poultry production to control bacterial infection and reduce the
use of antibiotics.

Probiotics are defined as live microbial food supplements that beneficially affect the host
by improving intestinal microbial balance. Among the potential probiotics, lactic acid bacteria

(LAB) are reported to have important effects on animal performance. The gram positive lactic
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acid bacteria (LAB) have been well known for thousands of years for their important role in the
food industry due to their fermentative capacities (McKay and Boldvin, 1990).

In recent vears, the role of these bacteria in health and functionality of human and animal
intestine has been well emphasized, mainly because of their ability to lower the pH and to
produce antimicrobial agents (Delves-Broughton, 1990: Ten Brink et al.. 1994).

It is well known that lactic acid bacteria have adapted to grow under widely different
environmental conditions, and they are widespread in nature. Apart from food sources, lactic
acid bacteria are commonly found in the gastrointestinal tract of various endothermic animals,
mice, rats, pigs, fowl and humans (Weese et al.. 2004).

The present experiment aimed to isolate and identifv lactic acid bacteria as a suitable
probiotic candidate from GI tract of backyard chicken. A few Probiotic properties were also
investigated to find out high potential probiotic of selected strain to use in poultry feed
preparations.

Materials and Methods

Lactobacillus Enumeration and Isolation

Lactic Acid Bacteria (LAB) were isolated from the GIT of backyard chicks aged between
20 to 30 d after birth. Samples were collected from five different backvard poultries and
inoculated in 100ml MRS broth and incubated at 37°C for 24hrs in anaerobic jars. Later the
bacterial consortium was streak on de Man Rogosa Sharp (MRS) agar supplemented with
bromo-cresol purple (Jimenez et al., 2008). After incubation, colonies producing a clear zone and
with different morphologies were collected and purified on the same medium. Only Gram
positive, non-spore forming and catalase negative bacterial isolates were selected for further
investigation.

Probiotic characteristics

pH tolerance

Acid tolerance of the selected bacterium was investigated at different pH. First, MRS
broths with different pH including 2. 4 and 6 were prepared using HCI IN (Sigma) and NaOH
IN (Sigma) (Samelis et al.. 1994), The broths media along with control bottles were autoclaved
at 121°C for 15 min and then inoculated with overnight culture of the selected strain in MRS
broth followed by incubation at 30°C. Optical density (OD) as growth rate of bacteria was
measured by spectrophotometer (Shimadzu, UV-1601, Japan) at 600 nm after 24 h incubation.
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Bile Tolerance
The modified method of Arihara et al. (1998) was used to determine bile tolerance of

selected LAB. Before testing for bile tolerance, LAB strains were grown at 37°C for 24 hour in
MRS broth without bile. 1ml of the culture broth was poured onto MRS agar with bile salt
concentrations of 2000, 3000 and 4000 ppm. Bacterial growth was determined after incubation at
37°C for 48 hour.
Results

Lactobacillus enumeration and isolation

The bromo-cresol purple in MRS agar as an indicator causes yellow colonies in color for
lactic acid bacteria (Badis et al., 2004; Rengpipat et al., 2008). A total of eleven colonies of lactic
acid bacteria were isolated from collected samples. The isolates were gram-positive, catalase-
negative and short rod or coccobacilli in shape.

Based on antimicrobial potential of LAB isolates against common poultry pathogens, 04
strains were further selected for the study of pH and Bile tolerance.

pH tolerance

In this study, all the four isolates were able to survive in from pH 6 to pH 2. LAB 2 and
LAB 3 were found to actively multiplying even at extreme acidic conditions (pH 2). On other
hand, LAB 1 and LAB 4 showed poor growth at pH 2. The survival of all isolates at low pH
confirm that these isolates can transit through stomach and may be able to multiply in extreme

conditions.
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Graph 1: pH Tolerance of Lactic Acid Bacteria isolated from Chicken GIT

Bile Tolerance
Except LAB 4, all remaining isolates showed satisfactory growth at higher bile salt

concentrations. LAB 1 and LAB 3 were not only able to survive in higher bile concentrations but
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found to be effectively multiplied under highest concentration (4000 ppm). Whereas, LAB 4 did

not survived at 4000 ppm concentration of Bile salt.

Bile salt concentration

2000 ppm | 3000 ppm 4000 ppm
AR T e — s .
LAB 2 | +++ ++ E
LAB 3 | +++ Fobf |+
LAB4 | ++ + -

Table 1: Bile salt Tolerance of Lactic Acid Bacteﬁa isolated from Chicken GI
Discussion

As said earlier, the major aim of this study was to isolate potential probiotic candidate
from chicken GIT. Here, we had collected GIT sample from five different backyard poultries.
From these sources we got eleven different Lactic Acid Bacteria colonies on MRS medium. Out
of which four isolates were further selected to study their probiotic potential based on their
antagonistic effect against enteric pathogens similar type of screening was carried out by Ten
Brink et al., 1994 for separation of effective probiotic strains from other less effective strains.

The isolates were checked with some of the important probiotic properties including pH
tolerance and Bile salt tolerance.

pH is crucial factor which significantly affect bacterial growth. There is an always
extreme acidic condition in gastric environment and potential probiotic candidate must tolerate
it. In present work, all LAB isolates were able to survive up to extreme acidic pH (pH 2) similar
results were demonstrated by Ram Kumar Pundir et al., 2013.

In present work 2000ppm to 4000 ppm of bile concentrations were used, as it
corresponds to that found in the chicken intestinal tract. 2500 ppm is the maximum bile
concentration in healthy bird. LAB 1, LAB 2 and LAB 3 were able to survive at 4000 ppm.

In conclusion, the experimental results revealed that, isolated Lactic Acid Bacteria are
able to show satisfactory probiotic potential including tolerance to pH and Bile salt.
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