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Abstract 

Shrimp aquaculture faces environmental challenges from H2S production 
and bacterial pathogens like Vibrio spp. and Desulfovibrio spp.. This can 
create harmful compounds like H2S and provide a breeding ground for Vibrio 
bacteria, causing diseases in shrimp. Antibiotics are commonly used to treat 
these diseases, but they can lead to resistance and pollution. Therefore, using 
bacteriophages as a treatment option is a more sustainable approach. This 
study isolated and evaluated bacteriophages capable of selectively inhibiting 
these bacteria, demonstrating their potential as sustainable biocontrol agents 
for improving water quality and reducing reliance on antibiotics. Bacteria were 
identified through biochemical and molecular tests, and bacteriophages were 
isolated using plaque and spread methods. This study isolated the Desulfovibrio 
vulgaris strain (12D) and identified bacteriophages capable of inhibiting 
Vibrio parahaemolyticus in shrimp aquaculture systems. Three potential 
bacteriophage strains were identified that can inhibit Desulfovibrio vulgaris 
and V. parahaemolyticus bacteria by altering the size, shape, and number of 
colonies in treatments supplemented with phages. Although they do not change 
the genetic sequence of these bacteria, they effectively control their population. 
Among the three bacteriophage lineages, ɸTT2H was the most effective in 
inhibiting Desulfovibrio vulgaris. This research demonstrates the potential of 
using bacteriophages in shrimp culture to control bacterial populations.
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1. Introduction
          Aquaculture represents a cornerstone of Viet-
nam’s economy, particularly in the Mekong Delta, 
which contributes significantly to shrimp farming. 
However, this industry faces severe challenges, in-
cluding disease outbreaks such as Acute Hepatopan-
creatic Necrosis Disease (AHPND) driven by Vibrio 
spp., and the accumulation of toxic H2S from decom-
posing residual feed in shrimp ponds. Current water 
treatment methods heavily rely on antibiotics and 
chemicals due to their rapid effectiveness. Howev-
er, excessive use of these substances has resulted in 
severe consequences, such as antibiotic residues in 
seafood, environmental pollution, and the emergence 
of antibiotic-resistant bacteria. For instance, antibiot-
ic-resistant pathogens are implicated in over 30,000 
deaths annually in Europe, with projections indicating 
up to 10 million deaths worldwide by 2050, posing 
a substantial economic and health burden (Himanshu 
et al., 2022). Vibrio strains isolated from clinical and 
environmental samples show high resistance to many 
antibiotics such as amoxicillin, ampicillin, carbenicil-
lin, cefazolin, tetracycline, chloramphenicol, oxytet-
racycline, ceftazidime, cephalothin and colistin (Dutta 
et al., 2021; Mancini et al., 2023; Nguyen et al., 2024; 
Tan et al., 2020). The most popular antibiotic residues 
of Vibrio spp. are polymyxin B (100%), azithromy-
cin (100%), and ciprofloxacin (16.1%) (Gxalo et al., 
2021). Desulfovibrio spp. are sensitive to imipenem, 
metronidazole, clindamycin, and chloramphenicol 
(Fujihara et al., 2023).

Finding the primary cause of antibiotic resis-
tance in bacteria found in aquatic products is incredi-
bly difficult, and controlling its detrimental effects on 
shrimp and the environment is much more difficult 
(Pepi and Focardi, 2021). Thus, using bacteriophages 
(ɸ) is one of the most powerful techniques to replace 
antibiotics for controlling pathogens. The phages spe-
cifically attack certain host bacteria and do not have 
any effect on other beneficial ones. A report by (Van  
and Thu, 2023) showed that bacteriophages L12 and 
T0 isolated from shrimp pond water were capable of 
infecting Desulfovibrio spp. and preventing the growth 
of 11D bacteria as well as preventing the generation of 
H2S gas. Bacteriophage BP14 reduces the expression 
of the virulence protein AHPND in V. parahaemolyti-
cus (Hsu et al., 2024). Phage vB_VpaP_SJSY21 is an 
effective tool to prevent AHPND in shrimp farming 
(Xu et al., 2023), and there are reports of effective in-
hibition of V. parahaemolyticus in vitro by bacterio-
phages (Lee et al., 2023; Wahjuningrum et al., 2024).

This study was conducted to find bacterio-
phage strains that can suppress Desulfovibrio spp. and 

Vibrio spp. In addition, it may pave the way for ex-
panding shrimp farming and enhancing clean and safe 
fishery production.

2. Materials and Methods

2.1 Materials 

Desulfovibrio spp. were isolated from shrimp 
pond water samples in Kien Giang, Ca Mau, Bac 
Lieu, and Soc Trang provinces. The Vibrio parahemo-
lytius ATCC 17802 bacterial strain and 18 bacterio-
phages (Table 2), were supplied by The Biomolecu-
lar Laboratory, Institute of Food and Biotechnology, 
Can Tho University. The strains were cultivated in 
Thiosulfate citrate bile salts sucrose (TCBS) (Himei-
da, India), Postgate B medium and Tryptic soy agar 
(TSA) (Himeida, India) at 37℃ with shaking at  
120 rpm for 24 hours.

V. parahaemolyticus 17802 D. vulgaris 12D
Position Phage Position Phage
1 ɸMix 1 ɸMA
2 ɸA2223 6 ɸA2223
4 ɸCM 8 ɸLAX1
5 ɸKM2 9 ɸTT1H
7 ɸKM14 10 ɸTT2H
8 ɸKM16
10 ɸTT1H
14 ɸTT2H

2.1.1 Ethical approval

 This study does not require ethical approval 
because it does not use experimental animals.

2.2 Methods

2.2.1 Isolation and identification of Desulfovibrio vul-
garis and Vibrio parahaemolyticus

A total of 7 mL of shrimp farming water and 
13 mL of Postgate B liquid medium were mixed and 
placed at room temperature for 24 hours. Then, the 
mixture was spread in the TCBS (thiosulphate citrate 
bile salt) medium, incubated at room temperature, and 
selected for black-forming colonies. 

The morphological characteristics (shape, 
color, and size) of Vibrio spp. and Desulfoyibrio spp. 
were observed under the stereoscope (A.KRÜSS Op-
tronic GmbH, Germany) as described previously (Ab-
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Table 2. Interaction of bacteriophages with Vibrio par-
ahaemolyticus 17802 and Desulfovibrio vulgaris 12D.



delaziz et al., 2017; Huynh et al., 2021). The catalase 
reaction (H2O2 degradation) was described by (Ary-
al, 2015a). The isolated bacteria were placed in the 
lamen, into which a 3% H2O2 solution was dropped. 
The foamy appearance indicates a positive reaction. 
If not, the reaction is negative. The oxidase reaction 
(Aryal, 2015b) was carried out by spreading bacterial 
colonies cultured on TSA medium onto an oxidase test 
pad. The blue-violet or blue color or no color appear-
ance revealed a positive or negative reaction.

The ability of Desulfovibrio vulgaris and Vib-
rio parahaemolyticus bacteria to produce H2S was de-
termined using the method of (Warren et al., 2005). 
The colonies grown on TSA medium were deeply in-
oculated into SIM (sulfide indole motilily) medium 
containing 3 g/L of beef extract, 30 g/L of peptone, 0.2 
g/L of ferrous ammonium sulfate, 0.025 g/L of sodi-
um thiosulfate, and 3 g/L of agar. The medium, or the 
infusive lines reversing to black (black precipitate), 
demonstrated the H2S-generating abilities.

2.2.2 In vitro evaluation of host spectrum of bacterio-
phages by spot test

The host range of the phages was determined 
using the agar spot test on TCBS agar plates supple-
mented with 0.5% agar (Van and Thu, 2023).The bac-
terial solution was triple spread on the surface of the 
medium and incubated at room temperature for 30 to 
45 minutes. Amount of 2 µL of bacteriophages were 
dropped into the dishes and incubated at room tem-
perature for 24 h.

2.2.3 Identification of bacteria by biomolecular

DNA was amplified using ToxR primers of 
Vibrio spp.. The PCR contained 25 µl H2O, 3 µl DNA, 
20 µl My TaqMix 2X (Bioline, England), 1 µl F-prim-
er 5’–GTCTTCTGACGCAATCGTTG–3’, and 1 µl 
R-primer 5’–ATACGAGTGGTTGCTGTCATG–3’. 
The amplifier was carried out at 94°C for 10 min with 
20 cycles: 94°C (one minute), 63°C (90 seconds), 
72°C (90 seconds), and 72°C (10 minutes) (Abdelaziz 
et al., 2017). Then, products were examined by 2% 
agarose gel electrophoresis with 10 mM Tris, 5 mM 
borate, and 0.1 mM EDTA in 1X TBE to find the bank 
at 368 bp. Then, the nucleotides were sequenced and 
compared to the Genbank using the BLAST tool.

For identifying Desulfovibrio spp., the ex-
periment was carried out similarly to that of Vibrio 
spp. except for the addition of 16S rRNA with 1 µl 
F-primer 5’–CAGGCCTAACACATGCAAGTC–3’, 
1 µl R-primer 5’– GCATCTGAGTGTCAGTATCT-
GTCC–3’. The PCR was carried out at 95°C for 10 min 
with 30 cycles: 95°C (one minute), 55°C (90 seconds), 
72°C (60 seconds), and 72°C (5 minutes) (Montieri  

et al., 2010). Then, products were examined as de-
scribed above to find the bank at the position of 1500 
bp. Then, the nucleotides were sequenced and com-
pared to the Genbank using the BLAST tool. 

2.3 Analysis Data
MS Excel (Microsoft Corp., Redmond, WA, US) 

and Minitab 16 software (Sydney, NSW, Australia) 
were used for ANOVA statistical analysis by Tukey’s 
and Fisher’s tests. Data were shown ± standard devia-
tions (SDs) as triplicate experiments’ means.

3. Results and Discussion

3.1 Results

From eight isolated bacterial strains, bacterial 
strain 12D was initially identified as Desulfovibrio spp. 
based on morphological characteristics such as black 
color and smooth surface of the colonies measuring 
2-3 mm. Figure 2 showed the biochemical test results 
and colony characteristics of two bacterial strains, V. 
parahaemolyticus 17802 and 12D. On TCBS medium, 
bacteria 17802 appeared as green, smooth, round col-
onies measuring 1-2 mm (Figure 2A), similar to the 
round-shaped, smooth, black colonies of bacteria 12D 
which produce H2S gas (Figure 2B). 

Bacteria 12D are comma-shaped, gram-neg-
ative (Figure 2D), motile (Figure 2F), negative for 
catalase (Figure 2H), oxidase (Figure 2K), and ca-
pable of producing H2S gas (Figure 2M). Similarly, 
bacterium 17802 is comma-shaped, gram-negative 
(Figure 2C), motile (Figure 2E), and positive for cat-
alase (Figure 2G) and oxidase (Figure 2J). Results 
Table 1 summarizes the biochemical characteristic 
of two bacterial strains, 12D and 17802, initially iden-
tifying bacterial strain 12D as Desulfovibrio spp.. 
 
 
 

Characteristics Bacterium

17802 12Đ
Shape Curved-rod Curved-rod
Colony Blue Black
Gram - -
Spore - -
Mobility + +
Catalase activity + -
Oxidase activity + -
H2S generation - +
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Table 1. Physiological and biochemical characteristics 
of Vibrio sp. 17802 and Desulfovibrio sp. 12D.



 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2. Characteristics of bacteria in TCBS medium. (A) 17802 and (B) 12D colonies.

Figure 3. Gram dyeing of 17802 bacterium. The bacterium The bacterium infected by non-bacteriophages (A) 
Control, ɸTT1H (B), ɸTT2H (C), and ɸA2223 (D).
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 In order to study the relationship between bac-
teria and bacteriophages, a microscopic examination 
was conducted as part of an experiment. In the control 
group (Figure 3A), bacteria 17802 exhibited a curved 
rod shape, pink color, and were evenly distributed in the 
medium. Following a 30-minute incubation with phages

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ɸTT1H, ɸTT2H, and ɸA2223, the bacteria appeared to 
clump together and form stacks (Figure 3B, C, and D). 
This clustering phenomenon was also observed 
in the case of 12D bacteria in both the control group (Figure 
4A) and the phage-treated groups (Figure 4B, C, and D). 

Figure 4. Gram dyeing of 12D bacterium. The bacterium infected by non-bacteriophages (A), (B), (C), and (D) are 
described in the legends of Figure 3.

Figure 5. 17802 colony shapes observed by microscope. (A), ( B), (C), and (D) are described in the legends of  
Figure 3.
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Strain
Bacteria

Control + ɸTT1H + ɸTT2H + ɸA2223

17802 2.2a ± 0.42 1.3b ± 0.48 1.4b ± 0.52 1.5b ± 0.53

12Đ 3.1a ± 0.32 3a ± 0.67 2.5b ± 0.52 1.7c ± 0.48
 
 

Strain
Bacteria

Control + ɸTT1H + ɸTT2H + ɸA2223

17802 8.32a ± 0.03 8.55b ± 0.01 8.48c ± 0.06 8.71d ± 0.04

12Đ 8.95ab ± 0.04 9.12a ± 0.06 8.69c ± 0.17 8.81bc ± 0.08

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 6. 12D colony shapes. (A), ( B), (C), and (D) are described in the legends of  Figure 3.

Figure 7.  12D colony shapes. (A), ( B), (C), and (D) are described in the legends of  Figure 3.

Table 3. Sizes of bacteriophages infecting bacterial colonies (mm).

Table 4. Quantity of bacteriophages infecting bacterial colonies (CFU/ml).
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 After exposure to bacteriophages, changes in 
colony size and shape were observed in bacteria 17802 
(Figure 5) and 12D (Figures 6 and 7). The bacterio-
phages ɸTT1H, ɸTT2H, and ɸA2223 reduced the size 
of 17802 colonies by 40.9%, 36.4%, and 31.8% respec-
tively. For 12D bacteria, ɸTT2H and ɸA2223 reduced 
colony size by 19.4% and 45.2% respectively, while 
ɸTT1H did not have a significant impact on colony size  
(Table 3). Results Table 4 demonstrates that ɸTT1H, 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ɸTT2H, and ɸA2223 increased the number of colo-
nies of bacteria 17802 by 2.76%, 1.92%, and 4.69%, 
respectively, compared to the control. Additionally, 
ɸTT2H significantly reduced the number of 12D bac 
teria by 2.9% compared to the control. Strain ɸA2223 
did not show a significant reduction in the number of 
colonies, while ɸTT1H increased the number of 12D 
bacteria colonies by 1.89%.

Figure 8A illustrates the results of amplifying 
the 368 bp target sequence of the ToxR gene in bac-
teria 17802 with and without phage addition. All four 
samples exhibited a target DNA band of approximately 
300-400 bp in size. This is consistent with the results 
of toxin gene identification (Quang et al., 2020). How 

ever, there was a difference in band length be-
tween the control wells and the wells supplemented 
with phage, with the most significant difference ob 
served in the well supplemented with ɸA2223. Sim-
ilar, 12D bacteria (Figure 8B), which amplified the 
target sequence of the 16S rRNA gene segment, the 
results indicated the presence of DNA bands in both 
the control wells and the wells supplemented with 
bacteriophages.

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 The PCR products of the DNA sample with 
ToxR primers of ɸTT1H, ɸTT2H, and ɸA2223 infected 
Vibrio sp. 17802 and the control one were chosen to 
be sequenced and compared nucleotide sequences 
by NCBI. Figure 9A indicated that the 17802 ToxR 
sequence was 100% homologous to the Vibrio para-
haemolyticus strain with 98% query coverage. From 
this sequence and the mentioned results, 17802 is the 
Vibrio parahaemolyticus strain (Figure 9B). The 12D 
16S rRNA gene was compared in GenBank by Blast 
to identify a strain, indicating that the nucleotide se-
quence of 12D was 96.69% homogenous to that of the 
Desulfovibrio vulgaris strain with 71% query cover-
age and the E-value = 0.0 (Figure 10A). It means that 
12D is the Desulfovibrio vulgaris strain (Figure 10B).

Figure 8. PCR product of Vibrio sp. 17802 and Desulfovibrio sp. 12D strains. (A) 
Identify 17802 toxic gene ToxR. L well – 1200 bp ladder. (B) 12D gene sequenced 
with 16S rRNA primers. The bacteria infected by non-bacteriophages (Well 1) – Con-
trol, ɸTT1H (Well 2), ɸTT2H (Well 3), and ɸA2223 (Well 4). Well -, negative control.
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 The 17802 ToxR nucleotides and those of 
ɸTT1H, ɸTT2H, and ɸA2223 infected bacterium are 
100% homologous to those of Vibrio parahaemolyt-
icus (ID: CP014046.2). It can be explained that the 
17802 receptors are not comparable to those of ɸTT1H, 
ɸTT2H, and ɸA2223, or they can be hidden by a phys-
ical wall (Dy et al., 2014; Labrie et al., 2010). Figure 
11 revealed that ɸTT1H and ɸTT2H could not affect 
the toxic gene of the surveyed bacteria.

4. Conclusion 
The study successfully isolated the bacteri-

al strain Desulfovibrio vulgaris (12D) from shrimp  
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 10. Nucleotide sequences of 12D Species (A) and 16S genes (B) in NCBI using 
BLAST tool. Query: 12D strain, Sbjct: Desulfovibrio vulgaris (ID: KJ372754.1).

Figure 9. Nucleotide sequences of Vibrio sp. 17802 Species (A) and ToxR genes (B) in NCBI 
using BLAST tool.  Query: 17802 strain, Sbjct: Vibrio parahaemolyticus (ID: CP014046.2) 
strain.
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 The 17802 ToxR nucleotides and those of 
ɸTT1H, ɸTT2H, and ɸA2223 infected bacterium are 
100% homologous to those of V. parahaemolyticus 
(ID: CP014046.2). It can be explained that the 17802 
receptors are not comparable to those of ɸTT1H, 
ɸTT2H, and ɸA2223, or they can be hidden by a phys-
ical wall (Dy et al., 2014; Labrie et al., 2010). Figure 
11 revealed that ɸTT1H and ɸTT2H could not affect 
the toxic gene of the surveyed bacteria.

3.2 Discussion

 These results are consistent with the descrip-
tion of Vibrio spp. and Desulfovibrio spp. by (Ab-
delaziz et al., 2017; Alcaide et al., 1999; Huynh et al., 
2021; Hao et al., 1996; Warren et al., 2005; Al-Tayyar 
et al., 2018). Besides, these results suggest the devel-
opment of bacterial antiphage mechanisms, leading to 
the formation of bacterial communities. In the context 
of bacteriophage-bacteria interactions, competitive 
co-evolution between bacteriophages and bacteria, 
known as the “evolutionary arms race,” has resulted 
in the emergence of defense mechanisms. Bacteria can 
inhibit various stages of the phage life cycle (Rostøl 
and Marraffini, 2019). Bacteria primarily reside in 
biofilms, which are extracellular matrices composed 
of polymers where bacteria live in close proximity, 
aiding in their protection against bacteriophages (Sim-
mons et al., 2018). This could explain the tendency 
of the two bacterial strains 12D and 17802 to cluster 
together when phages were introduced. Additional-
ly, gram-negative bacterial strains can release outer 
membrane vesicles (OMVs) containing exposed out-
er membrane proteins that serve as phage receptors. 
OMVs can act as decoys, trapping extracellular bac

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
teriophages and preventing them from attacking the 
bacteria (Schwechheimer  and  Kuehn, 2015).

 The decrease in bacterial colony size when 
exposed to bacteriophages is due to the bacteria’s abil-
ity to resist phage attachment and infection, resulting 
in a noticeable reduction in colony size after phage 
treatment (Koonjan et al., 2022). The impact of bac-
teriophages on bacterial colony numbers depends on 
the type of phage involved. Virulent phages decrease 
colony numbers by lysing bacteria, while temperate 
phages can increase colony numbers by integrating 
their genome into the bacterial chromosome (Gum-
malla et al., 2023; Pelzek et al., 2013; Spriewald et 
al., 2020).

4. Conclusion 
 The study successfully isolated the bacterial 
strain Desulfovibrio vulgaris (12D) from shrimp ponds 
and identified three potential bacteriophage strains: 
ɸTT1H, ɸTT2H, and ɸA2223. These bacteriophages 
can inhibit the growth of Desulfovibrio vulgaris and V. 
parahaemolyticus bacteria by affecting the size, shape, 
and number of bacterial colonies in treatments with 
bacteriophages. While they do not change the genetic 
makeup of these bacterial strains, they effectively con-
trol the bacterial population. This research suggests 
that these bacteriophages could be valuable biological 
control agents in shrimp ponds.

Acknowledgement

 The authors would like to thank the Depart-
ment of Research Affairs, Institute of Food and Bio-

Figure 11. Nucleotide sequences of Vibrio parahaemolyticus and its interaction with ɸTT1H. Query: 
17802 strain, Sbjct: Vibrio parahaemolyticus (ID: CP014046.2) strain. Sbjct: Vibrio sp. 17802 + ɸTT1H.

JIPK Vol 17 No 1. February 2025  | Isolation of H2S-generating Bacterium (Dessulfovibrio sp.) and Vibrio parahaemo....

                   
    175  JIPK: Scientific Journal of Fisheries and Marine                            Copyright ©2025 Faculty of Fisheries and Marine Universitas Airlangga



technology, Can Tho University, Viet Nam for their 
valuable support. 

Authors’ Contributions
All authors have contributed to the final man-

uscript. The contribution of each author as follow: 
Nguyen Thi Loan Anh: Collected materials and the 
data; performed the experiments; wrote first draft of 
methods; drew figures. Nguyen Huu Tri: Collected 
materials and the data; Performed the experiments. 
Chau Thanh Tuan: Analyzed and interpreted the data; 
wrote and formed the paper. Truong Thi Bich Van: 
Gave ideals; supervised the research; paid and con-
tributed reagents, materials, and analysis tools and 
performed the experiments and manuscript prepara-
tion and funding.

Conflict of Interest
 The author declares that the research was 
conducted in the absence of any commercial or 
financial relationships that could be construed as a po-
tential conflict of interest. 

Declaration of Artificial Intelligence (AI)
 The author(s) affirm that no artificial intelli-
gence (AI) tools, services, or technologies were em-
ployed in the creation, editing, or refinement of this 
manuscript. All content presented is the result of the 
independent intellectual efforts of the author(s), ensur-
ing originality and integrity.

Funding Information
This research was supported by Can Tho Uni-

versity with project code: T2023-188.

References
Al-Tayyar, T., A. Al-Allaf, M., & A. Mohammad, G. 

(2018). Isolation and identification of De-
sulfovibrio spp. from Hammam Al-Alel and 
study some of the environmental properties of 
the water in this region. Rafidain Journal of 
Science, 27(2):1–11.

Abdelaziz, M., Ibrahem, M. D., Ibrahim, M. A., 
Abu-Elala, N. M., & Abdel-moneam, D. A. 
(2017). Monitoring of different vibrio species 
affecting marine fishes in Lake Qarun and 
Gulf of Suez: Phenotypic and molecular char-
acterization. The Egyptian Journal of Aquatic 
Research, 43(2): 141–146. 

Alcaide, E., Amaro, C., Todolí, R., & Oltra, R. (1999). 

Isolation and characterization of Vibrio par-
ahaemolyticus causing infection in Iberian 
toothcarp Aphanius iberus. Diseases of Aquat-
ic Organisms, 35(1):77–80.

Aryal, S. (2015a, June 24). Catalase test- principle, 
uses, procedure, result interpretation with pre-
cautions. Microbiology Info.Com. 

Aryal, S. (2015b, July 1). Oxidase test- principle, 
uses, procedure, types, result nterpretation. 
Microbiology Info.Com. 

Dutta, D., Kaushik, A., Kumar, D., & Bag, S. (2021). 
Foodborne pathogenic vibrios: Antimicro-
bial resistance. Frontiers in Microbiology, 
12(1):1-10.

Dy, R. L., Richter, C., Salmond, G. P. C., & Fineran, 
P. C. (2014). Remarkable mechanisms in mi-
crobes to resist phage infections. Annual Re-
view of Virology, 1(1):307–331.

Fujihara T., Kimura K., Matsuo H., Sada R. M., Ha-
maguchi S., Yamamoto G., Yamakura T., & 
Kutsuna S. (2023). Aneurysm infection caused 
by Desulfovibrio desulfuricans. Emerging In-
fectious Diseases journal—CDC. 29(8):1680-
1681.

Gummalla, V. S., Zhang, Y., Liao, Y.-T., & Wu, V. 
C. H. (2023). The role of temperate phages 
in bacterial pathogenicity. Microorganisms, 
11(3):541-554.

Gxalo, O., Digban, T. O., Igere, B. E., Olapade, O. 
A., Okoh, A. I., & Nwodo, U. U. (2021). Vir-
ulence and antibiotic resistance characteristics 
of Vibrio isolates from rustic environmental 
freshwaters. Frontiers in Cellular and Infec-
tion Microbiology, 11(1):1-12.

Hao, O. J., Chen, J. M., Huang, L., & Buglass, R. L. 
(1996). Sulfate‐reducing bacteria. Critical Re-
views in Environmental Science and Technol-
ogy, 26(2):155–187.

Himanshu, R. Prudencio, C., da Costa, A. C., Leal, E., 
Chang, C.-M., & Pandey, R. P. (2022). Sys-
tematic surveillance and meta-analysis of an-
timicrobial resistance and food sources from 
China and the USA. Antibiotics, 11(11): 1-15.

Hsu, T.-K., Shih, H.-Y., Huang, H.-J., Hsu, J. C.-K., 
Wang, H.-C., Chen, Y.-Y., & Chen, L.-L. 
(2024). Isolation and characterization of the 

Van et al. / JIPK, 17(1):167-178

                   
   

    
                                           176   JIPK: Scientific Journal of Fisheries and Marine                            Copyright ©2025 Faculty of Fisheries and Marine Universitas Airlangga

https://www.researchgate.net/publication/338854173_Isolation_and_Identification_of_Desulfovibrio_spp_from_Hammam_Al-Alel_and_Study_some_of_the_Environmental_Properties_of_the_Water_in_This_Region
https://doi.org/10.1016/j.ejar.2017.06.002
https://doi.org/10.3354/dao035077
https://doi.org/10.3354/dao035077
https://microbiologyinfo.com/catalase-test-principle-uses-procedure-result-interpretation-with-precautions/
https://microbiologyinfo.com/oxidase-test-principle-uses-procedure-types-result-interpretation-examples-and-limitations/
https://www.frontiersin.org/articles/10.3389/fmicb.2021.638331
https://doi.org/10.1146/annurev-virology-031413-085500
https://doi.org/10.3201/eid2908.230403
https://doi.org/10.3390/microorganisms11030541
https://doi.org/10.3389/fcimb.2021.732001
https://doi.org/10.1080/10643389609388489
https://doi.org/10.3390/antibiotics11111471
https://doi.org/10.1016/j.aquaculture.2023.740484


novel phage BP14 for lysing Vibrio parahae-
molyticus and reducing virulence proteins. 
Aquaculture, 581(5):1-16

Huynh, T. G., Vu, H. H., Phan, T. C. T., Pham, T. T. N., 
& Vu, N. U. (2021). Characterizations of sul-
fur oxidizing bacteria from extensive shrimp 
ponds. Can Tho University Journal of Sci-
ence, 13(2):1–10. 

Koonjan, S., Cardoso Palacios, C., & Nilsson, A. S. 
(2022). Population dynamics of a two phages–
one host infection system using Escherichia 
coli strain ECOR57 and phages vB_EcoP_
SU10 and vB_EcoD_SU57. Pharmaceuticals, 
15(3):1-20.

Labrie, S. J., Samson, J. E., & Moineau, S. (2010). 
Bacteriophage resistance mechanisms. Nature 
Reviews. Microbiology, 8(5):317–327.

Lee, J. H., Oh, M., & Kim, B. S. (2023). Phage bio-
control of zoonotic food-borne pathogen Vib-
rio parahaemolyticus for seafood safety. Food 
Control, 144(2):1-11.

Li, Z., Ren, Y., Wang, Z., Qi, Z., Murtaza, B., & Ren, 
H. (2023). Characterization and genomic 
analysis of the vibrio phage R01 lytic to Vib-
rio parahaemolyticus. Aquaculture Reports, 
30(3):1-7 .

Mancini, M. E., Alessiani, A., Donatiello, A., Didon-
na, A., D’Attoli, L., Faleo, S., Occhiochiuso, 
G., Carella, F., Di Taranto, P., Pace, L., Rondi-
none, V., Damato, A. M., Coppola, R., Pedarra, 
C., & Goffredo, E. (2023). Systematic survey 
of Vibrio spp. and Salmonella spp. in bivalve 
shellfish in Apulia Region (Italy): prevalence 
and antimicrobial resistance. Microorganisms, 
11(450):1-14.

Montieri, S., Suffredini, E., Ciccozzi, M., & Croci, L. 
(2010). Phylogenetic and evolutionary anal-
ysis of Vibrio parahaemolyticus and Vibrio 
alginolyticus isolates based on toxR gene se-
quence. New Microbiology, 33(4):359-372.

Nguyen, K. C. T., Truong, P. H., Thi, H. T., Ho, X. 
T., & Nguyen, P. V. (2024). Prevalence, mul-
tidrug resistance, and biofilm formation of 
Vibrio parahaemolyticus isolated from fish 

mariculture environments in Cat Ba Island, 
Vietnam. Osong Public Health and Research 
Perspectives, 15(1): 56–67.

Pelzek, A. J., Schuch, R., Schmitz, J. E., & Fischetti, 
V. A. (2013). Isolation, culture, and character-
ization of bacteriophages. Current Protocols 
Essential Laboratory Techniques, 7(1):441-
4433. 

Pepi, M., & Focardi, S. (2021). Antibiotic-Resistant 
Bacteria in aquaculture and climate change: 
A challenge for health in the Mediterranean 
area. International Journal of Environmental 
Research and Public Health, 18(11):1-31.

Rostøl, J. T., & Marraffini, L. (2019). (Ph)ighting 
phages – how bacteria resist their parasites. 
Cell Host & Microbe, 25(2):184–194. 

Schwechheimer, C., & Kuehn, M. J. (2015). Out-
er-membrane vesicles from Gram-negative 
bacteria: Biogenesis and functions. Nature 
Reviews Microbiology, 13(10):605–619. 

Simmons, E. L., Drescher, K., Nadell, C. D., & Buc-
ci, V. (2018). Phage mobility is a core deter-
minant of phage–bacteria coexistence in bio-
films. The ISME Journal, 12(2):532–543. 

Spriewald, S., Stadler, E., Hense, B. A., Münch, P. 
C., McHardy, A. C., Weiss, A. S., Obeng, N., 
Müller, J., & Stecher, B. (2020). Evolutionary 
stabilization of cooperative toxin production 
through a bacterium-plasmid-phage interplay. 
mBio, 11(4):1-18.

Tan, C. W., Rukayadi, Y., Hasan, H., Thung, T. Y.,  
Lee, E., Rollon, W. D., Hara, H., Kayali, A.  
Y., Nishibuchi, M., & Radu, S. (2020). Preva-
lence and antibiotic resistance patterns of Vib 
rio parahaemolyticus isolated from different 
types of seafood in Selangor, Malaysia. Saudi 
Journal of Biological Sciences, 27(6):1602–
1608.

Van, T. T. B., & Thu, T. V. M. (2023). Isolation of tox-
ic gas-producing bacteria (Desulfovibrio spp.) 
from shrimp ponds and potential of bacterio-
phages as biocontrol. Journal of Applied Biol-
ogy and Biotechnology, 11(6):59–65. 

JIPK Vol 17 No 1. February 2025  | Isolation of H2S-generating Bacterium (Dessulfovibrio sp.) and Vibrio parahaemo....

                   
    177  JIPK: Scientific Journal of Fisheries and Marine                            Copyright ©2025 Faculty of Fisheries and Marine Universitas Airlangga

https://doi.org/10.1016/j.aquaculture.2023.740484
https://doi.org/10.22144/ctu.jen.2021.021
https://doi.org/10.3390/ph15030268
https://doi.org/10.1038/nrmicro2315
https://doi.org/10.1016/j.foodcont.2022.109334
https://doi.org/10.1016/j.aqrep.2023.101628
https://doi.org/10.3390/microorganisms11020450
https://pubmed.ncbi.nlm.nih.gov/21213595/
https://doi.org/10.24171/j.phrp.2023.0181
https://doi.org/10.24171/j.phrp.2023.0181
https://doi.org/10.1002/9780470089941.et0404s07
https://doi.org/10.3390/ijerph18115723
https://doi.org/10.1016/j.chom.2019.01.009
https://doi.org/10.1038/nrmicro3525
https://doi.org/10.1038/ismej.2017.190
https://doi.org/10.1128/mbio.00912-20
https://doi.org/10.1016/j.sjbs.2020.01.002
https://doi.org/10.7324/JABB.2023.63868


Warren, Y. A., Citron, D. M., Merriam, C. V., & Gold-
stein, E. J. C. (2005). Biochemical differentia-
tion and comparison of Desulfovibrio species 
and other phenotypically similar genera. Jour-
nal of Clinical Microbiology, 43(8):4041–
4045.

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Xu, Y., Sun, J., Hu, J., Bao, Z., & Wang, M. (2023). 
Characterization and preliminary application 
of a novel lytic Vibrio parahaemolyticus bac-
teriophage vB_VpaP_SJSY21. International 
Journal of Molecular Sciences, 24(24):1-15.

 

Van et al. / JIPK, 17(1):167-178

                   
   

    
                                           178   JIPK: Scientific Journal of Fisheries and Marine                            Copyright ©2025 Faculty of Fisheries and Marine Universitas Airlangga

https://doi.org/10.1128/jcm.43.8.4041-4045.2005
https://doi.org/10.3390/ijms242417529

	Isolation of H2S-generating Bacterium (Desulfovibrio sp.)and Vibrio parahaemolyticus from Aquatic Farming and In Vitro Evaluation of the Ability of Bacteriophages as Biocontrol
	1. Introduction
	2. Materials and Methods
	2.1 Materials
	2.1.1 Ethical approval

	2.2 Methods
	2.2.1 Isolation and identification of Desulfovibrio vulgaris and Vibrio parahaemolyticus
	2.2.2 In vitro evaluation of host spectrum of bacteriophages by spot test
	2.2.3 Identification of bacteria by biomolecular

	2.3 Analysis Data

	3. Results and Discussion
	3.1 Results
	3.2 Discussion

	4. Conclusion
	Acknowledgement
	Authors’ Contributions
	Conflict of Interest
	Declaration of Artificial Intelligence (AI)
	Funding Information
	References

