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ABSTRACT

Aims: This study was conducted for isolation, identification and probiotic profiling of Lactobacillus
spp. from the intestine of indigenous and non-indigenous Channa punctata species.

Study Design: Lactobacillus spp. from the intestine of Channa punctata fish was isolated and
cultured as well as screened for probiotic properties and profiling.

Place and Duration of Study: The research work was carried out in Biotechnology Laboratory,
Department of Genetic Engineering and Biotechnology, Jessore University of Science and
Technology, Jessore-7408, Bangladesh, from July to October, 2015.

Methodology: Lactic Acid Bacteria (Lactobacillus spp.) were isolated from the intestine of dissected
Channa punctata by using MRS agar medium following spread plate method. Isolated bacteria were
subjected to gram staining, microscopic observation and biochemical tests example catalase for
identification of Lactobacillus spp. Thereafter, bile salt tolerance test, phenol tolerance test and
antibiotic sensitivity test were done for probiotic profiling.

*Corresponding author: E-mail: rifatalnaser156@gmail.com;
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Results: Two Lactic Acid Bacteria were isolated from indigenous and non-indigenous Channa
punctata species where total bacterial cell was counted as 2.1x10" and 1.9x10° cfu/gm. Both the
fish intestines contain bacteria having gram positive, non-sporulating, catalase negative rods which
were confirmed to be Lactobacillus. They were able to survive in bile salt and phenol at 0.1, 0.2, and
0.3% concentration. The Lactobacillus isolated from indigenous Channa punctata was resistant to

Azithromycin,

Cefuroxime, Ciprofloxacin, Tetracycline, Ampicillin,

Erythromycin, Vancomycin,

Chloramphenicol and Co-trimoxazole while Lactobacillus from non-indigenous C. punctata showed
almost same resistant except Cefotaxime and Gatifloxacin. They are claimed as probiotics.
Conclusion: Thus, the study claimed that the isolated, counted and identified Lactobacillus spp. are
belong to probiotic that can exert beneficial health action for human.

Keywords: Probiotics; LAB; Channa punctata; bile salt and phenol tolerance; antibiotic sensitivity.

1. INTRODUCTION

Lactic acid bacteria (LAB) strains are normal
intestinal microbiota, some of them can be used
as probiotics for human and animals [1].
Probiotics is defined as live microorganism
which, when administered in sufficient amounts,
bestow a health benefit on the host [2]. Usually,
log 6-log 7 of probiotic bacteria per ml/gm of the
ingested product at the time of consumption are
considered adequate for exertion of health
benefiting actions, including preventing growth of
pathogenic bacteria, production of antimicrobial
agents [3-5]. Besides this, some probiotics
contribute to develop herd performance and
their health management [6,7]. The genus
Lactobacillus is an important lactic acid bacterial
(LAB) group belonging to probiotics.

Channa punctata of chhanadae families
(Snakehead fish) is a popular and most
widespread fish in fresh water in Southeast Asia.
It is one of the common staple food fish in
Thailand, Cambodia, Vietnam and other South
East Asian countries where they are extensively
cultured. This fish has different beneficial effects,
including wound healing and remedies, inhibition
of pathogenic microorganisms, enzymatic
contribution to digestion and increased immune
response [8]. In the aquaculture environment the
first study on the screening of probiotic bacteria
was reported in 1980s [9].

To find out probiotic one has to evaluate few
characteristics such as phenol and bile salts
tolerance and also antibiotic susceptibility since
the bacterium has to survive in the diversity
offered by adverse intestinal environment to
stressful condition and also to prevail when
traditional antibiotics are in action simultaneously
[10,11]. The aim of this study was the isolation,
identification and  probiotic  profiling  of
Lactobacillus  spp. from the intestine of

indigenous and non-indigenous Channa punctata
species. To our knowledge, probiotic strains from
the intestine of the fish have not yet studied to
date in Bangladesh. It is quite understandable
that occurrence of Lactobacillus in the sources
belong to this region has to be well reported. The
claimed probiotics could aid in future research of
bio-therapeutics for sure.

2. MATERIALS AND METHODS
2.1 Sample Collection

The 5 samples of indigenous Channa punctata
fish was collected from the local canal of Horinar
Bil, Jessore and 5 non-indigenous species were
collected from the central pond of Jessore
University of Science and Technology (JUST),
Jessore, Bangladesh. For the taxonomical
confirmation we took the samples to the
responsible scientist on duty Freshwater Fish
Breeding Center, Chachra. All the fishes were
weighted more than 100 gm as well measured as
10 to 15 cm in length. At first, whole body of
fishes were clearly washed with 70% alcohol and
dissected. Thereafter, the intestines were
collected and washed with 0.85% saline water
and distilled water for 2 to 3 times and took 1 gm
from small parts of intestine. It was then
homogenized with the clean mortar and pestle
under sterile condition [12].

2.2 Isolation of Lactobacillus Bacteria

By following the technique of serial dilution, 0.1
ml of the homogenized intestine sample was
spread over prepared plate count agar (PCA)
(Merck) and incubated at 37°C for 72 hours to
count the colony forming unit (CFU). Rest of the
homogenate was poured into MRS broth medium
through filtration. It was incubated for 24 to 48
hours at 37°C. After that serial dilution was done
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with 0.1 ml of culture. Sample culture was then
spread on MRS agar and incubated at 37°C for
72 hours [13]. White colony was observed and
from this single colony subculture was done on
new MRS agar for 3 or 4 times to find axenic
culture. Isolated pure bacterial single colonies
were stored for further study on agar slants.

2.3 Identification of
Bacteria

Lactobacillus

The gram staining technique with microscopic
observation of the morphological characteristics
and classical biochemical test sets were applied
for the identification of bacterium. The slide was
examined under light microscope with a
magnification of 1000X [14].

2.4 Probiotic Profiling

2.4.1 Bile salt tolerance

Testing bile salt tolerance of the isolate was on
the carts. The test was executed in MRS broth
which included 0.1, 0.2 and 0.3% (w/v) Oxgall
bile salt (Sigma, USA). Duplicate bottles of MRS
broth containing filtered different concentrations
of bile salt were inoculated by 30 pul of cultured
strain and incubated at 30°C. Growth rate was
assessed by measuring the optical density by
spectrophotometer at 600 nm after 2 and 4hrs
incubation [15].

2.4.2 Phenol tolerance test

For the determination of phenol tolerance of
isolated LABs test tube containing MRS broth
were adjusted with different concentration (0.1-
0.3%) of phenol. After sterilization, each test tube
was inoculated with 1% (v/v) fresh overnight
culture of LABs and incubated at 37°C for 24 h.
After 24 h of incubation their growth were
absorbance at 620 nm of cell concentration by
Spectrophotometer [16].

2.4.3 Antibiotic sensitivity test

In this study antibiotic sensitivity test was done
according to disk diffusion method. Here 13
antibiotic discs were used, i.e. Ampicillin (AMP),

Azithromycine (AZM), Cefotaxime(CTX),
Cefuroxime (CXM), Chloramphenicol (C),
Ciprofloxacin  (CIP), Co-trimoxazole (COT),

Erythromycin (E), Gatifloxacin (GAT), Gentamicin
(GEN), Nalidixic acid (NA), Tetracycline (TE) and
Vancomycin (VA). Where, 100 yl of MRS broth

containing isolated LABs (Isolate; and Isolate;)
were spread on Nutrient Agar medium containing
plates prior to placing antibiotic discs on them.
Then it was incubated overnight at 37°C for 24
hrs. Resistance and susceptibility were estimated
by measurement of zone of inhibition [17].

2.5 Statistical Analysis

Each experiment was run in triplicate and mean
values were calculated with SPSS version 11.0
was used for the data analysis.

3. RESULTS
3.1 Total Bacterial Count in Intestine

The counted colony that has been estimated was
2.1x10"° and 1.9x10° cfu/gm from the intestines
of indigenous and non-indigenous C. punctata
species respectively.

3.2 Identification of Lactobacillus

Isolated bacteria from both the fishes showed
white to yellowish colony on MRS agar (Fig. 1a).
Both the fish intestines contain bacteria having
gram positive, non-sporulating, catalase negative
rods which were confirmed to be Lactobacillus
[18]. Thus, LAB isolated from indigenous C.
punctata was denoted as Isolate; and
isolate from Non-indigenous C. punctata was
Isolate,.

3.3 Probiotic Profiling
3.3.1 Bile salt tolerance

Both the LABs (Isolate; and Isolate,) showed
significant proliferation at 0.1, 0.2 and 0.3% bile
salt concentration after 2 and 4 hrs of growth,
however, their growth get down with the increase
of bile salt concentration. The trending
pattern showed resemblance even after 6, 8 and
12 hrs of incubation with enhanced proliferation
(Fig. 2).

3.3.2 Phenol tolerance test

Both the LABs exhibited cabalistic proliferation at
0.1, 0.2 and 0.3% phenol concentration after 2
and 4 hrs of growth, however, their growth
descended with the increase of phenol
concentration. The trending pattern showed
resemblance even after 6, 8 and 12 hrs of
incubation with enhanced proliferation (Fig. 3).
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3.3.3 Antibiotic sensitivity test

Both the bacterial strains were resistant to
numerous antibiotics. Isolate; was resistant to

Azithromycin, Cefuroxime, Ciprofloxacin and
Tetracycline; while moderately resistant to
Ampicillin,  Erythromycin and Vancomycin;

intermediate resistant to Chloramphenicol and
Co-trimoxazole; and susceptible to Cefotaxime,
Gatifloxacin, Gentamicin and Nalidixic Acid.
Isolate,, moreover, showed resistance to
Cefuroxime, Ciprofloxacin and Vancomycin. It
was moderately resistant to  Ampicillin,
Azithromycin, Gatifloxacin and Tetracycline;
intermediate resistant to Cefotaxime,
Chloramphenicol, Co-trimoxazole and
Erythromycin and susceptible to Gentamicin and
Nalidixic Acid. The details of the results have
been given in Table 1.

4. DISCUSSION

This work provides evidences of the amplitude of
Lactobacillus in the intestine of two C punctata
species for the very beginning. Total bacterial
cell was counted as 2.1x10" and 1.9x10°
cfu/gm. Other studies reported almost similar
result like Allameh et al. [19] founded bacterial
load of 1.5x10° cfu/g in the intestine of Channa
striatus while Al-harbi and Uddin [20] reported
1.6x10° cfu/g population in the intestine of

oreochromis niloticus. Lactobacilli have
been isolated from the intestines of
Hypophthalmichthys  molitrix, Oreochromis

mossambicus, and black tiger shrimp [21,22].
Bucio et al. [23] reported the presence of
Lactobacilli in the intestines of freshwater fishes
from a river and from a farm with a recirculation
system.

Table 1. Antibiotic sensitivity test results on isolated LAB

Antibiotics Concentration Zone Inhibition Sensitivity LAB

(ug/disc) (in mm)

Isolate, Isolate, Isolate, Isolate,

Ampicillin (AMP) 25 8 6 MR MR
Azithromycin (AZM) 30 03 08 R MR
Cefotaxime (CTX) 30 17 10 S IR
Cefuroxime (CXM) 30 0 0 R R
Chloramphenicol (C) 5 15 13 IR IR
Ciprofloxacin (CIP) 30 0 0 R R
Co-trimoxazole (Cot) 30 13 15 IR IR
Erythromycin (E) 30 8 13 MR IR
Gatifloxacin (GAT) 10 22 7 S MR
Gentamicin (GEN) 30 27 23 S S
Nalidixic Acid (NA) 30 20 22 S S
Tetracycline (TE) 25 0 9 R MR
Vancomycin (VA) 30 7 0 MR R

“R” Indicates resistant, “MR” Indicates moderately resistant, “IR” Indicates Intermediate Resistant,
“S” indicates susceptible

a. Isolated LAB on MRS agar plate, Isolate
from C. punctata

b. Antibiotic sensitivity test results on
isolated LAB

Fig. 1. Isolated LAB on MRS agar medium and antibiotic sensitivity test result
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Fig. 3. Phenol salt tolerance test result

On the other hand, both the LABs were tested
for their bile salt tolerance against three
concentrations i.e. 0.1, 0.2 and 0.3%. Although
an increase in bile salt quantity decreased the
proliferation rate of the two isolated LABs, it is
quite substantive that they could survive different
bile salt concentrations. This is another notable
probiotic feature since the fish intestine
possesses variable bile salt concentration [24].
Survival of Lactobacillus at 0.1 to 0.4% bile salt
concentration has been reported similar by many
other workers as well [10,15]. Tolerance of these

two probiotics to bile salt and acidic environment
denotes they are endurable under stress.

Moreover, probiotic bacteria showed their ability
to grow at different phenol concentrations. In this
study, all probiotic isolates were able to tolerate
0.1-0.3% phenol concentration. Survival of
Lactobacillus at 0.1 to 0.4% bile salt
concentration has been reported by other worker
as well [25]. Abdullah-Al-Mamun et al. [26]
reported similar result for phenol tolerance.
Tolerance of these two probiotics to phenolic
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environment proves they are viable under
adverse condition.

Almost similar results have been described by
many scientists for Antibiotic sensitivity test
like Allameh et al. [19] reported antibiotic
susceptibility profiles showed that this strain was
resistant to Streptomycin, intermediate to
Amoxicillin and Kanamycin and sensitive to
Gentamycin, Tetracycline, Chloramphenicol, and
Ampicillin. Kim and Austin [27] founded the
antibiotic  susceptibility of Carnobacterium
strains. They reported resistance to Ampicillin,
Gentamycin, Kanamycin, Streptomycin and
Penicillin G but sensitivity to Chloramphenicol,
Tetracycline and Co-trimaxazole. They also
claimed that antibiotic resistant probiotic is
gainful in the case of antibiotics administration to
fish and the establishment of the beneficial
microorganisms in the intestine for prolonged
periods.

5. CONCLUSION

In this study two LABs (Isolate; and Isolate,)
were isolated from Channa punctata and
identified as Lactobacillus successfully. The total
bacterial cell was counted as 2.1x10"° and
1.9x10° cfu/gm. They were able to survive in bile
salt and phenol at 0.1, 0.2, and 0.3%
concentration. The Lactobacillus (isolateq)
isolated from indigenous Channa punctata was
resistant to Azithromycin, Cefuroxime,
Ciprofloxacin, Tetracycline, Ampicillin,
Erythromycin, Vancomycin, Chloramphenicol and
Co-trimoxazole. Isolate, from non-indigenous
C. punctata showed almost same resistant
surplus to Cefotaxime and Gatifloxacin. They are
claimed as probiotics. Therefore, 16s rRNA
assay can be used for further accurate
identification of the lactic acid bacteria.
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