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ABSTRACT 
The objective of present study was isolation, morphological and molecular characterization of bacteria from fresh water 
fishes, local fish market and aquarium. Bacteria were isolated from outer surface (skin) and gills of 12 fishes (belonging 
to six genera) by taking swab and inoculating in nutrient broth. The isolation of the bacteria in Tryptone Soya Agar 
(TSA) broth culture was done by pour plate technique and then by streaking on TSA/ Brain Heart Infusion (BHI) agar 
plates. The colonies (20 isolates) were then sub cultured on TSA/BHI plates. Pseudomonas aeruginosa standard ATCC 
27853 was cultured on TSA plates. Morphological characterization of the isolated colonies was done by gram staining, 
appearance and on the basis of motility. Biochemical tests (i.e., IMViC, catalase, oxidase, esculin hydrolysis and gelatin 
hydrolysis) were applied to the isolates and pseudomonas aueroginosa standard and then those isolates which gave 
more positive tests resembling the results given by Pseudomonas aeruginosa were then carried forward for the 
molecular characterization. DNA of the different isolates was extracted, out of which DNA of five isolates were picked 
(those which were very near pseudomonas sp. regarding biochemical tests and those which yielded bright bands of 
unsheared DNA) were amplified using 16S rRNA primers. It can be concluded that bacteria similar to Pseudomonas 
aeruginosa are found on the surface of these edible fishes. Thus it is significant because they contribute the fish decay 
and these fishes are meant for human consumption. 
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INTRODUCTION 
This study deals with the isolation of bacteria from fish from the surface and gills of genera of freshwater 
fish: Carassius sp., Nandus nandus, Mystus sp., Barbus sophore, Barbus sp., Chela bacaila,    Barbus stigma, 
Saccobranchus  fossilis. Out of which Carassius and Nandus were aquarium fishes. Some bacterial species 
may be pathogenic to man (Aeromonas). Bacteria recovered from the skin and gills may be transient 
rather than resident on the fish surfaces [1]. In this study attention has been focused on the isolation of 
one genus which is Pseudomonas as it may contribute to spoilage of fish due to release of histamine and it 
is also reported to be a common opportunistic pathogen of immunologically challenged  human beings 
and is a common hospital acquired infection. It is apparent that fish are continuously exposed to the 
microorganisms present in water and in sediment including the contaminants in sewage/faeces [2].                      
Human infections caused by pathogens transmitted from fish or the aquatic environment are quite 
common depending on the season, patients’ contact with fish and related environment, dietary habits and 
the immune system status of the exposed individual. These bacteria constitute a part of the normal fish 
microbiota, but are opportunistic and may become infectious and spread diseases in stressed fish [3]. 
The infection source may be fish kept either for food or as a hobby [4]. Attention was focused on isolating 
pure colonies of very closely related to Pseudomonas from these fishes because Pseudomonas is a 
ubiquitous environmental bacterium (of common occurrence in soil and water) and is one of the top 
three causes of opportunistic human infections such as hospital acquired pneumonia in patients on 
respirators etc. They appear in processes of sea food spoilage [5-6] and in ready-to-eat products [7]. In 
some conditions they can become human pathogens and cause infection. Many pathogenesis of 
Pseudomonas in humans, generally caused by only one species (most frequently P. aeruginosa), are 
health-care associated illnesses [8-9]. The risk of disease by ingestion in healthy consumers has been 
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considered generally low in developed countries but the risk can be great in underdeveloped countries 
such as ours [10]. 
Hence the detection of Pseudomonas in fishes meant for human consumption has great importance. Some 
taxa, such as Pseudomonas, have been implicated as causes of fish spoilage [11-12] by the production of 
histamines [13-14] principally during storage of fish [15]. Apart from this the presence of Pseudomonas 
on fish surface contributes to the spoilage of the fish due to histamine production. Pseudomonas 
aeuroginosa was identified and its phylogenetic affiliations were assessed using 16S rRNA gene sequence 
analysis in patients of lower respiratory tract infection by Tripathi et al.  [16]. 
 
MATERIAL AND METHODS 
Isolation of Fish from Gills and Surface 
In this study 12 fish samples were collected from 3 different market places in Jabalpur India. Fish samples 
collected were Carasius sp., Nandus sp., Mystus sp., Barbus sophore, Barbus sp., Saccobranchus fossilis, 
Barbus stigma and Chela bacaila. Each fish sample was placed in aseptic small plastic bag, labeled and 
sealed separately to avoid contamination. These fishes were brought to the laboratory and kept at 40C. In 
all specimens swabs of gills and surface were taken for analysis. Each fish was swabbed from gills and 
body surface and inoculated in Nutrient Broth. Then incubation at 370C for 24hrs was given. The bacterial 
isolates were grown on solid medium in TSA and BHI plates then they were incubated at 370C for 24hrs. 
The plate yielded bacterial lawn. Culture was taken from different sides of plate and streaked on the TSA 
and BHI plate. Single colony was picked up from the plate and streaked on to the TSA and BHI plate. Total 
20 isolates were purified for further characterization. 
Morphological and Biochemical characterization 
 Each isolate was tested for morphology, motility and Gram Stain. Bacterial motility was observed directly 
on media having agar concentration of 0.4% or less. The biochemical tests for identification of 
Pseudomonas isolates were performed. For each isolates IMVIC; Indole test, Methyl red test, Voges-
Proskauer test (VP test), Citrate utilization test, Catalase test Oxidase, Esculin and Gelatin Hydrolysis (GT 
test) tests were done. 
Molecular Characterization 
Isolation of DNA   
The isolated colonies were cultured in Luria-bertani broth and incubated at 370C for 48hrs. Two ml of 
bacterial culture was centrifuged at 6000 rpm for about 10 minutes. One ml of lysis buffer (10mM Tris 
HCl, pH 8.0; 0.5M EDTA; 0.5% SDS; 1M NaCl) was added to the pellet and vortexed properly and 
incubated at 450C in boiling water bath for 10 mins. Then 1ml of phenol: chloroform mixture (1:1) was 
added to the mixture and centrifuged at 10,000 rpm for 10 minutes at 40C.The upper aqueous layer was 
transferred to another eppendorf and equal volume of chloroform: isoamyl alcohol mixture (24:1) was 
added and then 1/10th volume of 3M sodium acetate was added. The contents are mixed properly and 
centrifuged at 10,000 rpm for 10 minutes at 40C.To the upper aqueous layer double the volume of chilled 
ethanol was added to precipitate the DNA and later centrifuged at 12,000 rpm for 10 minutes at 40C.The 
DNA pellet was the stored in 20-50µl of TE buffer and stored at 4°C for further use. Isolated DNA was then 
detected by Gel Electrophoresis (Fig 1). 
 PCR amplification 
PCR amplification was performed for 16S ribosomal DNA (rDNA) from cultured bacteria using the 
universal primers fD1 (5′-AGA GTT TGA TCC TGG CTC AG-3′) and Rp2 (5′-ACG GCT ACC TTG TTA ACG 
ACT T-3′). It was done in 25µl reaction mixture using PCR master mix (2X) supplied by Thermo Scientific. 
Template DNA (3 µl) was used. Amplifications were carried out for 35 cycles (94 °C for 30 s, 55 °C for 30 
s, and 72 °C for 60 s) in an Eppendorf Master Cycler Personal with an initial denaturizing at 94 °C for 5 
min and a final extension at 72 °C for 7 min. Amplicons were detected by electrophoresis on a 1.5 % 
agarose gel, stained with ethidium bromide (Fig 2). 
 
RESULT  
Isolation and Biochemical Characterization 
Total 20 isolates were isolated from different fishes, IF-1, IF-2, IF-3, IF-4.1, IF-4.2, IF-5, IF-6, IF-7, IF-8, F-1, 
F-2.1, F-2.2, F-3.1, F-3.2, F-4.1, F-4.2, F-5.1, F-5.2, F-6.2 and f-7.2. The species level identification was done 
by biochemical tests (Table 1). The isolates differed from each other in substrates utilization in 
biochemical tests. The isolates which showed 5 or more than 5 positives in biochemical characterization 
are IF-2, IF-3, IF-5, IF-6, IF-8, F.2.2, F-2.2 and F.3.1 showed the highest probability to be Pseudomonas. 
Pseudomonas   is found to be of quite common existence in the isolates from freshwater, coastal water and 
even marine water from India and different parts of the World. 
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Table 1:  Summary of Biochemical Tests

Name of 
isolates 

Name of 
fish 

Sourc
e  

Gra
m’s 
stain
ing 

Pseudomo
nas 

- - 
-
Rods

IF-1 
Carasius 
sp. 

O.S 
-
Rods

IF-2 Carasius sp Gill 
-
Rods

IF-3 Nandus sp. O.S 
-
Rods

IF-4.1 Nandus sp. Gill 
-
Rods

IF-4.2 Nandus sp. Gill 
-
cocci

IF-5 Mystus sp. O.S 
-
Rods

IF-6 Mystus sp. Gill 
-
Rods

IF-7 
Barbus 
sophore 

O.S 
-
cocci

IF-8 
Barbus 
sophore 

Gill -rods

F-1.1 Barbus sp. O.S -rods

F-2.1 
Chela 
bacaila 

O.S -rods

F-2.2 
Chela 
bacaila 

Gill -rods

F-3.1 
Saccobran
chus 
fossilis 

O.S -rods

F-3.2 
Saccobran
chus 
fossilis 

Gill -rods

F-4.1 
Barbus 
stigma 

O.S -rods

F-4.2 
Barbus 
stigma 

Gill -rods

F-5.1 
Chela 
bacaila 

O.S -rods

F-5.2 
Chela 
bacaila 

Gill 
-
cocci

F-6.2 
Barbus 
stigma 

Gill -rods

F7.2 
Chela 
bacaila 

Gill -rods

#The total no. of Positives does not include the motility test.
# IF isolates were cultured in TSA medium
# F Isolates were cultured in BHI medium 
# MT – Motility Test 

 
Molecular Characterization 
The DNA was isolated from the cultures of bacteria and from the 
Pseudomonas gave the brightest band followed by IF

Fig 1: Bands (Lane 1
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Table 1:  Summary of Biochemical Tests 

Gra
m’s 
stain

 

Indo
le 

Test 

Meth
yl 
red 
test 

VP 
Te
st 

Citra
te 
test 

Oxida
se 
test 

Catala
se test 

Escul
in 
test 

Rods 
- - - + + + - 

Rods 
- - - - + - + 

Rods 
- + - + + + + 

Rods 
- + - + + + + 

Rods 
- - - - - + + 

cocci 
- + - - + - + 

Rods 
- - - - - + - 

Rods 
- + - - + + - 

cocci 
- + + + + - - 

rods - - + + + + - 

rods - - + - + - + 

rods - + - + + + + 

rods - + - + - + + 

rods - + + + + + + 

rods + + + + + + + 

rods + - + - + + - 

rods - + + + + + + 

rods + + + + + - + 

cocci 
+ + + + - - + 

rods - - + + - + + 

rods - + + + - + - 

#The total no. of Positives does not include the motility test. 
# IF isolates were cultured in TSA medium 

 

The DNA was isolated from the cultures of bacteria and from the Pseudomonas 
gave the brightest band followed by IF-2, IF-8, F-3.1, F-3.2 and F-4.2. 

 
Fig 1: Bands (Lane 1-6) of isolated DNA from bacterial cultures
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Escul

 

M
T 

G
T 

Total “+” 
characters 
similar to 
pseudomo
nas  

+ + ++++++++ 

- + ++++ + 

+ - +++++ 

+ + ++++++ 

- - ++++ 

- + ++++ 

+ - +++++ 

+ + ++++++ 

- - +++ 

+ + ++++++ + 

+ + ++++ 

+ - +++++ 

+ + +++++ 

+ + +++++ 

- + ++++ 

- - ++++ 

- - ++++ 

+ + ++++ 

- + +++ 

+ + ++++++ 

- - ++++ 

Pseudomonas standard (Fig 1) 

6) of isolated DNA from bacterial cultures 
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Some of the isolates gave lighter bands due to dilution of DNA content IF
7. These 5 isolates yielded PCR amplification (Fig 2). 

Fig 2: Gel Electrophoresis of the Amplified DNA using 16S rRNA primer: 
Lane2- IF-2, Lane3

 
DISCUSSION 
Our results are similar to those of Mosharrof Hossain
isolates to be from Histamine forming bacteria (Most probably 
The earliest reference to the isolation of bacteria from fishes seems to be that of Cahill [1]
the bacteria isolated from fish generally reflects the bacterial fauna of the water in which they live and as 
such the qualitative estimation of bacteria found on the fish is of importance to assess the quality and 
health status of the fish. 
Bacterial infestation in 18 type of fishes from ponds at Rajashahi (Bangladesh) was studied by Khatum 
al.[18]  in different months (July 2005
body surface  of various fresh water fish and the isolates we
and Aeromonas. Biochemical tests conducted were similar to those conducted in this investigation. In 
their findings Pseudomonas sp. were isolated from (diseased fishes) 
Puntius ticto etc. These findings agree with the observations made in this investigation but in our case we 
isolated them from healthy fishes.
In this study the isolates from gills of 
features for presence of Pseudomonas
However, Smith et al. [19] studied the microbial flora of aquarium fish (
species studied) from 7pet shops in Rhode Island, USA. Among the bacteri
Aeromonas but none of Pseudomonas
The 16S rRNA gene sequence analysis for 
respiratory tract infection by Tripathi 
patients and later on performed the PCR of these isolates using 16S rRNA specific primers. The amplicons 
generated were sequenced and then the bases of sequences aligned. They could identify 42 
sp. 
Six strains of Aeromonas spp bacteria 
ulcerative symptoms by Mosharrof Hossain [15]. Isolates were prepared from ulcerative lesions, gills and 
intestine. PCR amplification of 16S rDNA gene by using the universal primer fD1 (5
TGG CTC AG-3′) and Rp2 (5′-ACG GCT ACC TTG TTA ACG ACT T
to them to be Histamine forming bacteria.
In this study, DNA was isolated from twenty isolates, out of which 5 isolates which showed bright band of 
isolated DNA were tested for PCR amplification. These isolates also showed more than 4 positive 
characters similar to Pseudomonas 
similar to those of Mosharrof Hossain [15] who also used the same primers to confirm his isolates to be 
from Histamine forming bacteria (Most probably 
 
CONCLUSION 
In this study, DNA was isolated from twenty isolates, out of which 5 isolates which showed bright band of 
isolated DNA were tested for PCR amplification. These isolates also showed more than 4 positive 
characters similar to Pseudomonas standard. It can be 
aeruginosa are found on the surface of these edible fishes. Thus it is significant because they contribute 
the fish decay and these fishes are meant for human consumption.
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Some of the isolates gave lighter bands due to dilution of DNA content IF-3, IF-7, F-2.2, F
7. These 5 isolates yielded PCR amplification (Fig 2).  

 
Fig 2: Gel Electrophoresis of the Amplified DNA using 16S rRNA primer: - Lane1
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Our results are similar to those of Mosharrof Hossain [17] who also used the same primers to confirm his 
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similar to those of Mosharrof Hossain [15] who also used the same primers to confirm his isolates to be 
from Histamine forming bacteria (Most probably Pseudomonas in our case). 

In this study, DNA was isolated from twenty isolates, out of which 5 isolates which showed bright band of 
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are found on the surface of these edible fishes. Thus it is significant because they contribute 
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