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Vibrio is the most common genera associated with crustaceans and 
often causing significant economic losses. Many Vibrio species are 
pathogenic to human and have been implicated in food borne diseases. 
The present study was conducted to identify Vibrio spp. from the tiger 
shrimp (Penaeus monodon) of shrimp pond at Satkhira, Bangladesh. 
A total number of 33 Vibrio species isolates were identified from 20 
shrimp samples through a series of morphological, physiological and 
biochemical tests. The work reports the prevalence of Vibrio spp. in the 
pond environments and the existence of three Vibrio species such as V. 
alginolyticus, V. parahaemolyticus and V. harveyi were identified. In the 
study of antibiogram, all isolates were shown 100% sensitive to strep-
tomycin, ciprofloxacin and chloramphenicol. Maximum 41% isolates 
were shown resistant to co-trimethaxozole whereas 30% and 24% resis-
tant to azithromycin and novobiocin respectively.
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1. Introduction

Mainly tiger shrimp cultivation is almost exclu-
sively concentrated in three districts of Bangla-
desh namely, Satkhira, Khulna, Bagerhat (along 

with Rampal) [1]. Over 70% of the total numbers of farms 
are located in the greater Khulna (Satkhira, Khulna and 
Bagerhat), which accounts for 74% of the land area under 
shrimp cultivation and 77% of total output. The remain-
der of the farm area under cultivation and their output 
are almost entirely accounted for by Cox’s Bazar. In the 
major shrimp producing areas, shrimp yields range from 
between 150 kilogram per hectare in Cox’s Bazar and just 

over 200 kilogram per hectare in Satkhira.
The tiger shrimp farming activities contribute significant 

role in the national economy of the country. Shrimp is sec-
ond most important exportable commodities in Bangladesh 
having a high demand and price in the international market 
[2- 4]. Besides, its production through aquaculture and trade 
offers unique opportunity in providing employment and 
poverty alleviation. The tiger shrimp, Penaeus monodon an 
agricultural product is recognized as a considerable one for 
its remarkable contribution in soaring the foreign exchange 
earnings. Fisheries sector contributes 4.57% to the Gross 
Domestic Product (GDP) and shrimp alone contributes 
about 0.07% of total export earnings [5]. 
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Due to the increase in virulence of pathogens, espe-
cially bacterial and viral, a crisis in the shrimp industry 
was affected over the last few years. Low survival rates in 
hatchery or grow out conditions are often associated with 
bacterial diseases caused by Vibrio spp.  Rather the treat-
ing the underlying cause, the diseases are treated in this 
cases. With the use of antimicrobial chemicals, especially 
antibiotics and chlorine along with the interactions of mi-
crobes, animals and their environment under the stress of 
commercial production of Penaeus monodon, have led to 
the emergence of more virulent pathogens [6]. For the iden-
tification of the presence of the toxic chemical, ‘nitrofuran 
and its metabolites’ that was used as broad spectrum anti-
biotic, several shipments of exported frozen shrimp from 
Bangladesh were rejected by EU, which caused a loss of 
about US$ 10 million in 2008 in Bangladesh [7].

The present study was conducted on the identification of 
Vibrio spp. in Penaeus monodon as it is the main target spe-
cies for culture and high production in Bangladesh which 
is one of the important species for animal protein as well as 
great source for foreign earnings. However, the main barrier 
of the production of Penaeus monodon is pathogenic which 
is effect caused by the viruses and bacteria. Vibrio is one of 
the important pathogen that reducing production of this ti-
ger shrimp. Very few researches have been done in Penaeus 
monodon with Vibrio in Bangladesh whereas no record was 
found shrimp pond of Satkhira. Therefore, this research is 
interested to study the observation of Vibrio status in Pe-
naeus monodon of shrimp pond in Satkhira, Bangladesh.  

2. Materials and Methods

2.1 Sample Collection

All of the experiments were carried out in the Zoology, 
Fisheries and Marine Biotechnology Research Unit in the 
Department of Genetic Engineering and Biotechnology at 
Shahjalal University of Science and Technology, Sylhet, 
Bangladesh. Samples were collected from twenty shrimps, 
which were selected randomly from 05 shrimp ponds in 
Katakhali village of Satkhira, Bangladesh. The samples of 
Penaeus monodon (5-9 cm long) were caught by harvest-
ing with net and then transferred into the sterile polyeth-
ylene bag. All the samples were carried to the lab as soon 
as possible with an ice box.

2.2 Preparation of the Sample

All the samples were prepared and kept in different trays 
swabbed in 70% alcohol. For having normal temperature 
they were kept in the laminar airflow for 30 min. Bacterial 
swab from different parts of the inner and outer body were 
cultured into the Vibrio specific TCBS agar.

2.3 Isolation of Bacteria

Isolates with green and yellow colonies from each plate 
were isolated and sub-cultured into nutrient agar medium 
(supplemented with 2% NaCl). Bacterial specimen was 
collected only from single colony of each. All the sub-cul-
tured bacteria were preserved for further biochemical tests 
and investigation.

2.4 Morphological Characterization

The studied bacterial isolates were provisionally identified 
on the basis of the results of morphological test such as 
Gram staining. Gram staining was performed using com-
pound microscope according to the procedure described 
by Petersen et al., 2016 [8]. The gram positive and gram 
negative bacteria were identified based on violet and pink 
color respectively.

2.5 Biochemical Characterization

Various biochemical tests i. e. Catalase test, Oxidase test, 
Oxidation fermentation (O-F) test, Motility test, Salt 
tolerance test, Indole test, Methyl-Red (MR) test, Vog-
es-Proskauer (VP) test, Citrate test, Urease test, Gelatin 
liquefaction test, Dextrose utilization test, Hydrogen sul-
fide (H2S) production test and Lysine decarboxylase test 
were performed to identify bacterial isolates.

2.6 Salt Tolerance Test

With varying amounts of NaCl (0%, 4%, 6%, 8%, and 10%), 
salt tolerance test was done on nutrient agar media supple-
mented. To study the salt tolerance range of the isolated spe-
cies and the optimum concentration, the test was performed. 

2.7 Determination of Antimicrobial Sensitivity 
Patterns

Susceptibility of bacterial isolates to different antibacterial 
agents was determined in vitro by disc diffusion method 
as described by Rahman and Hossain (2010) with slight 
modification. The procedure involved measuring the di-
ameter of the zone of inhibition that results from diffusion 
of the agent into the medium surrounding the disc. Com-
mercially available eight antimicrobial discs such as strep-
tomycin, erythromycin gentamycin, chloramphenicol, 
ciprofloxacin, co-trimethxazole, azithromycin, novobiocin 
were used for the test.

3. Resuls

3.1 Isolation of Vibrio spp. 

Twenty shrimp samples were screened for observing the 
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presence of Vibrio spp. All the examined shrimps were 
found positive with Vibrio spp. A total of 33 Vibrio spp. 
isolates were collected from the experimental shrimps. 
The incidence of Vibrio spp. varied depending on the sam-
ples examined. The isolates were numbering as H1-H13, 
H15-H23, H25-H26 and H29-H37.

3.2 Morphological Characteristics of Vibrio spp.

Morphological studies were carried out by microscopic 
observations and growth characteristics in petri dishes. 
Fifty three yellow or green colored pin point colonies 
bearing colony characteristics of Vibrio spp. were prelim-
inary selected from TCBS agar plates. The isolated col-
onies were small to medium in size and rounded. Thirty 
three isolates out of those fifty three were gram negative 
and short rod shaped. They were able to grow at 250C and 

370C but failed to grow at 40C.

3.3 Biochemical Characteristics of the Isolates

A series of biochemical tests were performed to identi-
fy the Vibrio spp. isolates up to species level (Table 1). 
All the isolates were positive for oxidase, catalase and 
O-F test. In indole test H3, H6, H10, H17, H30 and H35 
showed negative result while all other isolates showed 
positive result. The negative results were found for all iso-
lates in methyl-red test except the isolates H6, H10, H15, 
H20, H30, and H36. Again isolate no. H4, H7, H8, H13, 
H17, H21, H22, H31 and H33 showed positive result for 
Voges-Prausker test, whereas others showed negative re-
sult. In case of citrate utilization test all isolates were neg-
ative except isolates H8, H10, H15, H16, H17, H19, H25, 
H31 and H35. In urease test only isolates H6, H10, H16, 

Table 1. Biochemical characterization of Vibrio spp. Isolates

Isola-tes
Tests performed

C O M O-F VP MR I Citrate utili-
zation test

Urease 
test

Gelatin lique-
faction test

Dextrose utili-
zation test

H2S
test

Lysine decarbo-xy-
lation test

H1 + + + + - + + - - + - - -
H2 + + + + - + + - - + - - -
H3 + + + + - + - - - + - - -
H4 + + + + + + + - - + - - -
H5 + + + + - + + - - + - + -
H6 + + + + - - - - + - - - -
H7 + + + + + + + - - + - - -
H8 + + + + + + + + - + + + -
H9 + + + + - + + - - + - - -
H10 + + + + - - - + + - + - -
H11 + + + + - + + - - + - - -
H12 + + + + - + + - - + - + -
H13 + + + + + + + - - + - - -
H15 + + + + - - + + - + - + -
H16 + + + + - + + + + - + - -
H17 + + + + + + - + + + + - -
H18 + + + + - + + - - + - + -
H19 + + + + - + + + - + - - -
H20 + + + + - - + - + + - - -
H21 + + + + + + + - - + - - -
H22 + + + + + + + - - + - - -
H23 + + + + - + + - - - - - -
H25 + + + + - + + + - + - + -
H26 + + + + - + + - - - - + -
H29 + + + + - + + - - + - - -
H30 + + + + - - - - + - + - -
H31 + + + + + + + + - + - + -
H32 + + + + - + + - - - - - -
H33 + + + + + + + - - + - - -
H34 + + + + - + + - - + + - -
H35 + + + + - + - + + + - - -
H36 + + + + - - + - - + - - -
H37 + + + + - + + - - + - - -

Notes: C= Catalase test, O= Oxidase test, M= Motility, O-F= Oxidation fermentation test, VP= Voge’s-Proskauer, MR= Methyl Red test, I= Indole 
Test, Hydrogen sulfide (H2S) production test.
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H17, H20, H30 and H35 were found positive. In gelati-
nase test maximum isolates were found positive, whereas 
the isolates H6, H10, H16, H23, H26, H30 and H32 were 
showed negative. Only six isolates (H8, H10, H16, H17, 
H30 and H34) were showed positive in dextrose utiliza-
tion test, otherwise rests of the isolates were found neg-
ative. There are eight isolates (H5, H8, H12, H15, H18, 
H25, H26 and H31) were given positive result in H2S test. 
All isolates were found negative result in lysine decarbox-
ylase test.

3.4 Salt Tolerance Test of Vibrio spp.

All the isolates were grown in nutrient agar media con-
taining 4%, 6%, 8% and 10% NaCl. No isolates were 

grown in 0% NaCl (Table 2).

3.5 Observed Species Diversity

Three Vibrio species such as Vibrio Alginolyticus, Vibrio 
parahaemolyticus and Vibrio harveyi were identified. It 
was found that isolates H4, H7, H13, H21, H22 and H33 
were motile, Gram negative, positive in catalase and 
oxidase test, positive in MR and indole test (Table 01). 
Besides these isolates were positive in VP, gelatinase and 
oxidase-fermentation test but were negative in urease test 
and were identified as Vibrio. Alginolyticus (Table 01). 
This study was also found that isolates H9, H11, H19, 
H23, H29, H32 and H36 were grown in TCBS agar me-
dium and showed green colony. They were motile, Gram 

Table 2. Salt tolerance test of Vibrio spp. isolates

Isolates name
Tests performed

Growth in 0% NaCl Growth in 4% NaCl Growth in 6% NaCl Growth in 8% NaCl Growth in 10% NaCl
H1 - + + + +
H2 - + + + +
H3 - + + + +
H4 - + + + +
H5 - + + + +
H6 - + + + +
H7 - + + + +
H8 - + + + +
H9 - + + + +
H10 - + + + +
H11 - + + + +
H12 - + + + +
H13 - + + + +
H15 - + + + +
H16 - + + + +
H17 - + + + +
H18 - + + + +
H19 - + + + +
H20 - + + + +
H21 - + + + +
H22 - + + + +
H23 - + + + +
H25 - + + + +
H26 - + + + +
H29 - + + + +
H30 - + + + +
H31 - + + + +
H32 - + + + +
H33 - + + + +
H34 - + + + +
H35 - + + + +
H36 - + + + +
H37 - + + + +

DOI: https://doi.org/10.30564/jzr.v2i3.2087
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negative, positive in oxidase test, positive in MR (except 
isolate H36 showed negative) and indole test (Table 01). 
These isolate did not grow in trypton broth without NaCl 
and gave negative result in dextrose utilization test, but 
showed positive in O-F test and catalase test. These isolates 
showed negative in citrate and urese test and positive in 
gelatinase test (Table 01) and identified as Vibrio parahae-
molyticus. Furthermore, the isolates H5, H12, H18, H25 
and H26 were grown in TCBS agar media and showed 
positive in luminescence and H2S test. During the course of 
study it was found that, these isolates were Gram negative, 
motile, positive in O-F, MR and indole test and negative in 
VP test (Table 01). In this study it was found that these iso-
lates were negative in dextrose fermentation test and citrate 
test (Table 01) and identified as Vibrio harveyi.  

3.6 Antibiogram Study of Vibrio spp. Isolates

The bacterial isolates belong to Vibrio spp. was found 
to vary in their antibiotic sensitivity pattern to the eight 
antibiotic discs used. Three antibiotics were found 100% 
sensitive in this study. All of the isolates were suscepti-
ble to streptomycin, chloramphenicol and ciprofloxacin. 
Conversely majority of the isolates were resistant to 
co-trimethoxazole (41%), azithromycin (30%) and novo-
biocin (24%). The percentages of antibiotic susceptibility 
pattern were shown in (Figure 01). The zone of inhibition 
given by the antibiotics was varied with different isolates 
ranging from 14 mm to 40 mm in diameter (Table 3). For-
mation of clear zone by various antibiotic discs against 
Vibrio sp. Isolates were found.

Table 3. Antibiotic sensitivity pattern of Vibrio spp. isolates

Isolates name
Name of antibiotics with their sensitivity pattern (mm)

S E G CH CI CO AZI NO
H1 34 22 16 36 32 34 30 22
H 2 30 29 28 32 28 33 24 24
H3 33 31 25 30 30 R 18 R
H4 27 22 30 33 18 33 14 16
H5 30 31 22 34 26 31 R 14
H6 32 R 31 28 32 R 26 17
H7 26 33 29 30 20 30 32 R
H8 31 R R 36 24 R 24 26
H9 29 30 33 40 23 R 30 21
H10 33 24 30 38 27 28 R R
H11 34 28 27 31 32 27 R 14
H12 29 30 18 33 30 R 29 18
H13 33 34 33 40 32 16 32 22
H15 25 R R 31 26 23 R R
H16 31 R 24 29 28 R 30 16
H17 30 25 16 33 30 33 R 22
H18 24 R 26 36 20 R 16 19
H19 27 30 32 30 24 25 R R
H20 33 29 R 32 22 R R 16
H21 24 33 30 34 32 R 32 14
H22 31 R 22 35 20 R 22 24
H23 28 31 24 38 28 26 R 22
H25 32 R R 33 27 31 25 R
H26 34 27 29 28 32 R 28 R
H29 29 33 R 30 26 30 R 18
H30 31 29 33 34 23 R 27 20
H31 24 34 30 32 29 32 R R
H32 32 R 26 30 31 R 30 23
H33 28 31 20 36 22 R 22 24
H34 26 25 30 30 30 32 20 R
H35 33 32 24 34 29 R 27 16
H36 25 30 29 30 31 26 30 18
H37 34 R 30 32 26 30 R 23

Notes: E = Erythromycin; CH = Chloramphenicol; S = Streptomycin; G = Gentamycin; CI = Ciprofloxacin; CO = Co-trimethoxazole; AZI = Azithro-
mycin; NV = Novobiocin.
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Figure 1. Percentage of susceptibility of Vibrio spp. iso-
lates to commercial antibiotic discs

4. Discussion

All the isolates of the present study were found gram neg-
ative, while positive in motility test, catalase and oxidase. 
Most of the isolates were positive in MR and indole test 
but negative in VP test. These all findings are similar with 
the findings of Chakma et al. 2018 [9].

Again all isolates were positive in O-F test that means 
all isolates were capable of acid production but most of 
the isolates were unable to produce gas in dextrose fer-
mentation test (except isolates H8, H10, H16,H17, H30 
and H34). In the present study it was found that most of 
the isolates were negative in citrate utilization test as well 
as H2S test, same result was found by Teng et al. 2017 [10]. 
Maximum isolates showed negative in lysine decarbox-
ylase test and urease test, but showed positive result in 
gelatin liquefaction test. Similar biochemical results are 
reported by other researchers [11-16].

In this study, three types of Vibrio species such as 
Vibrio Alginolyticus, Vibrio parahaemolyticus and Vibrio 
harveyi were detected. Species were identified on the ba-
sis of different biochemical test which is similar with the 
test results for Vibrio Alginolyticus [12, 17]. Vibrio parahae-
molyticus similar results were also obtained by Jayasree et 
al., 2006 and Alagappan et al., 2010 [18, 19] and according 
to the findings of Jiravanichpaisal et al., 1994 and Lavi-
la-Pitago, 1996 [20, 21] the same results were for their study 
of V. harveyi.

The prevalence uses of antimicrobial agents against the 
Vibrio sp. are described by various researchers over the 
last 20 years [22-26]. As far in the present study, 59% iso-
lates were resistant to co-trimethaxozole, which is mostly 
similar to Razvykh et al., 1990 [27]. According to Abraham 
et al., 1997 [28], it is compared with the present study that 
30% and 24% resistance were shown to azithromycin and 
novobiocin respectively (Table 03). The present study 
showed that 78% sensitive to erythromycin, but Thakur et 
al., 2003 [29] reported 100% sensitivity. According to Her-

wig and Gray, 1997 [30] a mostly similar comparison found 
with the present study that gentamycin showed 82% sen-
sitivity pattern.

The present antibiogram study showed that 100% 
sensitivity to ciprofloxacin, chlorampheniacl and strepto-
mycin. Karunasagar et al., 1994 [31] also found 100% sen-
sitivity to chloramphenicol. Erythromycin are frequently 
used in Bangladesh in doses similar with other countries 
[32], and these drugs are known to yield plasmid-mediated 
resistance in aquatic bacteria [33].

The tiger shrimp, Penaeus monodon is one of the most 
nutritional and economic important species of Bangladesh. 
However, pathogenic effects reduce the production of this 
species and Vibrio is one of the vital causal agents. It was 
observed in the present study that Vibrio spp. was occurred 
in the Penaeus monodon of shrimp pond in Satkira and 
three species of Vibrio like Vibrio Alginolyticus, Vibrio par-
ahaemolyticus and Vibrio harveyi were observed. The pres-
ent study has been emphasized on the antibiogram of Vibrio 
spp. and study found 100% susceptibility to streptomycin, 
chloramphenicol and ciprofloxacin. 

5. Conclusion

The findings of the study suggest to focus on the further 
molecular test with a large number of fish samples. In ad-
dition, the host-pathogen interaction also need to be anal-
yse with the exposure of environmental factors responsi-
ble for the outbreaks of the diseases caused by Vibrio spp., 
if any.
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