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Abstract. Nitrite (NO2") is a critical toxic intermediate in the nitrogen cycle and represents a major water
quality concern in shrimp aquaculture. Elevated nitrite concentrations can severely compromise shrimp
health, productivity, and survival. This study aimed to isolate and identify Nitrobacter spp. with potential
application in the bioremediation of nitrite-contaminated aquaculture systems. Seven Nitrobacter spp.
strains were successfully isolated from sediment samples collected from shrimp ponds. The isolates
exhibited consistent biochemical characteristics, among which PH11 showed a higher growth rate in vitro
than the other isolates. Furthermore, this strain demonstrated efficient nitrite removal at NaCl
concentrations of 0-2.5% and within a pH range of 6.5-8.0. Collectively, these findings suggest that
Nitrobacter sp. PH11 is a highly promising candidate for nitrite remediation in freshwater or low-salinity
aquaculture systems. Overall, a thorough understanding of nitrite toxicity and properly managing
nitrogen cycling in aquatic environments are essential for promoting the health, performance, and

sustainable production of cultured species.
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1 Introduction

High-yield shrimp farming has expanded rapidly
in recent years, representing a major advancement
in the aquaculture sector. In 2025, national shrimp
production reached approximately 1.38 million
metric tons. Shrimp has become a key export
commodity, generating approximately USD 4.6
billion in export revenues and accounting for
of the total
aquatic products.

nearly 41% export value of

However, the increasing intensification of
shrimp farming—particularly the practice of
maximise

elevating stocking densities to

productivity—has  resulted in  significant
environmental challenges. These include the
accumulation of organic matter derived from
chemicals,

uneaten feed, pharmaceuticals,

antibiotics, shrimp excreta, and the decomposition
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of plant and animal residues, as well as leachates
from pond embankments. Such accumulation
adversely affects sediment quality and contributes
to the deterioration of water quality in aquaculture

systems [1-4].

In intensive aquaculture systems, farmers
commonly increase feeding rates to shorten culture
duration and enhance the commercial value of
shrimp. Commercial
30-40%
approximately 20-25% of this protein is effectively

shrimp feeds typically

contain protein; however, only
assimilated by shrimp, while the remainder settles
to the pond bottom and is regarded as organic
waste. Previous studies have indicated that during
digestion and excretion, consuming 1 kg of feed

can generate approximately 50 g of NH;-N [4, 5].

Consequently, the mineralisation of excess

organic matter promotes the accumulation of
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N H4+/

primarily into NO,~ and, to a lesser extent, NO;5~.

which is subsequently transformed
The nitrification process, which converts NH4* to
NOs7, plays a critical role in mitigating the
formation of toxic nitrogenous compounds such as
NHs; and NO, in aquaculture environments.
Nitrite (NOy") is an intermediate in the oxidation of
ammonium to nitrate, and its accumulation in
aquatic systems 1is highly toxic to aquatic
organisms. Elevated nitrite concentrations can
disrupt multiple physiological functions, including
respiration, osmoregulation, endocrine regulation,

growth rate, and moulting cycles [1, 6].

The toxicity of nitrite to fish and crustaceans

is strongly influenced by environmental
parameters such as salinity, pH, temperature, and
dissolved oxygen, as well as biological factors,
including species, age, size, and individual

sensitivity [7, 8].

In crustaceans, elevated nitrite
concentrations in the aquatic environment can
have severe physiological consequences. Nitrite
reacts with Cu?" in haemocyanin, the primary
oxygen-transport protein in shrimp hemolymph,
forming methaemocyanin and causing the
hemolymph to turn brown. This transformation
reduces the oxygen-binding and transport capacity
of haemocyanin, leading to functional hypoxia in
shrimp even when dissolved oxygen levels in the

water remain high [9].

The application of probiotics containing
nitrifying bacteria, such as Nitrosomonas and
Nitrobacter, is considered an effective and
increasingly recommended strategy for managing
water quality and organic waste in aquaculture
systems [10]. This biological approach offers
significant potential for controlling toxic
nitrogenous compounds in intensive shrimp
ponds, thereby enhancing animal health, reducing
environmental pollution, and supporting the
sustainable development of aquaculture. As a

result, microbial-based interventions aimed at
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regulating and transforming NO,  have been
widely studied and applied [1, 11-13].

According to Dang Dinh Kim et al. [14], the
addition of microbial products to aquaculture
systems significantly improves physicochemical
and biological parameters, contributing to the
growing adoption of beneficial microorganisms in
aquaculture practices. Currently, a wide range of
typically
containing bacterial genera such as Bacillus,

commercial probiotics is available,

Pseudomonas, Lactobacillus, Nitrosomonas, and
Nitrobacter. These microorganisms are capable of
degrading proteins into polypeptides, amino acids,
and NHs.

characteristic of shrimp aquaculture, including

However, under conditions
high salinity, nutrient-rich water, and elevated
ammonia and nitrite concentrations, bacteria of the
genus Nitrobacter demonstrate superior and more
stable nitrite-oxidising capacity than other groups

[11, 12].

Therefore, the isolation and characterisation
of Nitrobacter strains with high nitrite-removal
efficiency from shrimp pond sediments are
essential for providing a scientific basis for the
development and application of effective probiotic

formulations in aquaculture.

2 Materials and methods

21 Sedement sampling method

Sediment sampling was collected across 25

commercial  Litopenaeus  vannamei  ponds
distributed in four distinct localities in Hue City:
the communes of Vinh Loc and Phu Vang, Phong
Quang Ward, and Hoa Chau Ward. All samples

were obtained immediatedly after harvest.

A total of eight sampling events were
conducted from October 26, 2024, to August 15,
2025. All analytical procedures were performed at

the Laboratory of the Faculty of Fisheries,
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University  of

Hue University.

Agriculture and  Forestry,

Sediment collection followed a diagonal
sampling method at five points within each pond.
Subsamples were combined into a single
composite sample for analysis for each pond. All
samples were collected from earthen ponds.
Sampling was carried out when the pond bottom
was under stable conditions, with minimal

disturbance from farming activities.

Sediment was collected using sterile 50 mL
Falcon tubes. Prior to sampling, the thin surface
layer of sediment was removed, and
approximately 100 g of underlying sediment was
collected. The

preserved on ice in the field, transported to the

samples were immediately
laboratory within 3-5 hours, stored at 4 °C, and

processed within 2 hours after arrival [10].

2.2  Bacterial cultivation and isolation methods

Bacterial isolation was conducted by using a
minimal mineral medium with the following
composition (per litre of distilled water): 0.3 g
KNO,, 0.175 g K;HPO,, 0.175 g MgSO,, 0.5 g NaCl,
1.0 g KHCO;, and 35 pg FeSO,7H;O, adjusted to
pH 7 [13].

Initially, 1 g of sediment was enriched in
250 mL Erlenmeyer flasks containing the mineral
medium and incubated on a rotary shaker at
120 rpm and 30 °C for 6 days. Nitrite (NO;)
concentrations in the culture medium were
determined on days 2, 4, and 6 with a Hanna
HI97708 photometer, following the manufacturer’s

instructions.

The samples demonstrating nitrite-reducing
activity were serially diluted and spread onto solid
mineral medium supplemented with 2% agar. The
plates were incubated at 30 °C for 5-7 days.
Colonies were preliminarily identified as putative
Nitrobacter based on morphological characteristics,

including colony shape, colour, and size.
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Representative, well-isolated, and
morphologically distinct colonies were selected
and purified by streaking onto Tryptic Soy Agar
(TSA, HiMedia, India). The plates were incubated
at 30 °C for 24-48 hours; after that, the colony
morphology of the pure cultures was examined

and recorded.

23  Gram staining and biochemical

characterisation

Pure colonies were selected from a TSA medium,
followed by Gram staining according to the
method of Gram [15] by using a Gram staining kit
supplied by Nam Khoa Biotek Co., Ltd., Vietnam.
Subsequently, the bacterial strains were subjected
to biochemical characterisation by using the API

20E identification system (bioMérieux, France).

2.4  Bacterial identification with PCR methods

DNA extraction was performed according to the
method described by Boon et al. [16], with the
PEKA-02 DNA extraction kit (Visitech, Vietnam)
following the manufacturer’s instructions. Briefly,
the bacterial suspension obtained after overnight
incubation was centrifuged at 13,000 rpm for 5
minutes. The pellet was then resuspended in a 200
uL PSB buffer, followed by the addition of 20 uL of
proteinase K and 200 pL of CL buffer. The mixture
was homogenised by vortexing and incubated at
72 °C for 10 minutes. Subsequently, the sample
was sequentially treated with 96-100% ethanol and
WB bulffer, and centrifuged at 13,000 rpm for 1
minute. Finally, genomic DNA was eluted by
centrifugation at 13,000 rpm for one minute after
incubation with a 50 pL EB buffer for 1 minute at
ambient temperature. The quality of the extracted
DNA was assessed according to Tran Nhan
Dung [17].

Target gene amplification was performed
via PCR with the primer pair PNTG 1F (5-
TTTTTTGAGATTTGCTAG-3’) and PNTG 2R (5'-
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CTAAAACTCAAAGGAATTTGA-3"), which are
specific primers designed to amplify a fragment of
the 165 rRNA gene of Nitrobacter spp. [18]. The PCR
cycling conditions consisted of an initial
denaturation at 95 °C for 10 minutes, followed by
35 cycles of denaturation at 95 °C for one minute,
annealing at 50 °C for one minute, and extension at
72 °C for one minute, with a final extension at 72 °C

for 10 minutes [18].

Electrophoresis was carried out in a 0.5%
TAE buffer with a 1.5% agarose gel (Promega,
USA). The molecular weight of the amplified
products was determined by comparing with a
200 bp DNA ladder (Tiangen, China).

2.5 Assessment of NO, transformation
capacity of selected Nitrobacter strain

The experiment was conducted in three treatments
in a minimal mineral medium supplemented with
different concentrations of KNO, (250, 125, and
62.5 ppm). The cultures were prepared in sterile
50 mL Falcon tubes, with an initial bacterial
density of 2 x 106 CFU/mL, determined with a UV-
Vis spectrophotometer (U-2900, Hitachi, Japan).

The control treatment contained 250 ppm
KNO, without inoculation with the Nitrobacter sp.
strain exhibiting the highest nitrite-reducing
activity. Each treatment was performed in
triplicate. The experiment was incubated at 30 °C
for 24 hours. Subsequently, the residual NO,
concentration was determined with a Hanna
HI97708 nitrite meter (Vietnam) according to the

manufacturer’s instructions.

2.6 Effect of pH and salinity on NO,
transformation capacity of selected
Nitrobacter strain

The experiment evaluating the effect of pH on the
NO, transformation capacity of the selected
Nitrobacter strain was conducted with eight
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treatments corresponding to different pH values
(5.5, 6.0,6.5,7.0,7.5, 8.0, 8.5, and 9.0). The cultures
were prepared in sterile 50 mL Falcon tubes
containing 20 mL of minimal mineral medium
supplemented with KNO, at a concentration of
62.5 ppm. The pH of the medium was adjusted
with 1 N NaOH or 1 N HCI. Each treatment was
performed in triplicate. The experiment was
incubated at 30 °C for 24 hours; after that, the
NO;-

and recorded.

residual concentration was measured

A similar experimental design was applied
to evaluate the effect of salinity on the NO,
transformation capacity of the PH11 strain. In this
case, NaCl concentrations were adjusted to 0, 0.5,
1.0, 1.5, 2.0, 2.5, 3.0, and 3.5%, while maintaining
the medium at pH 7.0. All other experimental
conditions were kept consistent with the

pH experiment.

2.7  Statistical analysis

The nitrite removal capacity of strain PH11 across
treatments was analysed by using one-way
analysis of variance (one-way ANOVA) performed
with SPSS software version 20.0 followed by
Tukey's Post hoc test.

3 Results and discussion

3.1  Results of sample collection and isolation

Forty samples were collected from four different
locations. The sampling results are presented in
Table 1, showing Nitrobacter-like bacterial isolates
were obtained in 5 out of 8 sampling events. In
Phong Quang Ward, two isolates (PH11 and PH12)
were obtained; in Hoa Chau, two isolates (RC11
and RC12) were recovered; in Vinh Loc Commune,
two isolates (VH11 and VH21) were obtained; in
Phu Vang Commune, one isolate (PT11) was

recovered.
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Table 1. Results of bacterial isolation

Sampling time Sampling location Number of samples collected Isolation results
26/10/2024 Vinh Loc 5 No isolated
26/11/2024 Phong Quang 5 No isolated

20/3/2025 Phong Quang, Phu Vang 5 PH11, PT11
20/4/2025 Hoa Chau 5 RC11
18/5/2025 Phong Quang 5 PH12
10/6/2025 Hoa Chau 5 RC12
20/7/2025 Vinh Loc 5 VHI11; VH21
15/8/2025 Vinh Loc 5 No isolated

3.2 Results of Nitrobacter isolation and pigmentation. All isolates formed yellow

The results of these experiments show that seven colonies on the TSA medium and consisted of

bacterial strains were isolated, and all of them short, rod-shaped cells; all seven strains were

exhibited relatively similar colony morphology Gram-negative bacteria (Table 2, Fig. 1).

Table 2. Results of bacterial isolation

Sample Sample code  Colony shape Colony margin Colony Gram Cell mor.
location color
PHI11 Circular Circular convex  Pale yellow - Short rod
Phong Quang
PHI12 Circular Circular convex  Pale yellow - Short rod
RC11 Circular Circular convex  Pale yellow - Short rod
Hoa Chau
RC12 Circular Circular convex  Pale yellow - Short rod
VHI11 Circular Circular convex  Pale yellow - Short rod
Vinh Loc
VH21 Circular Circular convex  Pale yellow - Short rod
Phu Vang PT11 Circular Circular convex  Pale yellow - Short rod

Note: Mor.: morphology

(S

Fig. 1. Colonies (left) on TSA medium and cell morphology (right) of PH11 strain (x100)
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3.3 Results of PCR identification

The PCR identification results for the Nitrobacter
strains are presented in Fig. 2. The PCR products
all exhibited bands with
approximately 400 bp when compared with the

from samples
DNA ladder. The agarose gel electrophoresis of
PCR products from the isolates PH11, PH12, RC11,
RC12, VH11, VH21, and PT11 revealed distinct
bands consistent with those of the positive control,
Nitrobacter winogradskyi (ATCC 25381). These
findings preliminarily indicate that all obtained
isolates belong to the genus Nitrobacter.

-

€400bp

Fig. 2. Amplified PCR products of isolated bacterial
strains. M: 200 bp DNA ladder; NC: negative control;
M1: positive control (Nitrobacter winogradskyi, ATCC
25381); M2: PH11; M3: PH12; M4: RC11; M5: RC12; M6:
VHI11; M7: VH21; M8: PT11

This result is supported by Hoang Phu Hiep
et al. [19], who reported that Nitrobacter
winogradskyi, together with Nitrosomonas europaea,
is among the most representative species identified

in the water samples collected from shrimp ponds
in Quang Ninh province and Hai Phong City.

3.4 Biochemical characterisation of the

selected bacterial isolates

The isolated bacterial strains exhibited a high
degree of biochemical homogeneity, with all
isolates testing positive for (3-galactosidase, lysine
decarboxylase, and nitrite detection assays (Table
3). The integrated analyses of colony morphology,
cellular architecture, biochemical characteristics,
and PCR-based identification consistently revealed
defining features characteristic of the genus
Nitrobacter, in concordance with previously
reported findings by Hoang Phu Hiep et al. [19]

and Bothe et al. [20].

Among the isolates, strain PH11, obtained
from Phong Quang, demonstrated the highest
nitrite-oxidising activity after 48 h of cultivation in
a minimal mineral medium (data not shown). This
strain also exhibited a comparatively enhanced
growth performance, reaching an optical density
(ODsno) of 1.2, exceeding that of the other isolates.
Based

biochemical performance, we selected strain PH11

on its superior physiological and

for subsequent experimental investigations.

Table 3. Results of biochemical characterisation of selected bacterial isolates

Biochemical parameters

PH11 PH12

RC11

Bacterial strains

RC12 VH11 VH21 PT11

ONPG (B-galactosidase) + -

ADH (arginine
dihydrolase)

LDC (lysine
decarboxylase)

ODC (ornithine
decarboxylase)

CIT (citrate) + +
H:S (Hydrogen sulfide) - -

URE (enzyme urease) - +

+

+ + + +

152



Hue University Journal of Science: Natural Science
Vol. 135, No. 1B, 147-157, 2026

pISSN 1859-1388
eISSN 2615-9678

Biochemical parameters

PH11 PH12

RC11

Bacterial strains

RC12 VH11 VH21 PT11

TDA (enzyme
tryptophan deaminase)

IDN (indole test) - -
VP (Voges-Proskauer) - _
GEL (enzyme gelatinase) + +
GLU (glucose) - _
MAN (D-mannose) - -
INO (inositol) - -
SOR (sorbitol) - -
RHA (rhamnose) - _
SAC (sucrose) - +
MEL (melibiose) - -
AMY (amygdalin) - _
ARA (arabinose) - -
OX (oxidase test) + +
NO: (nitrite reduction) + +

ODsoo after 72 h of

.. 1.2
cultivation

0.4

0.4

0.7 0.6 0.5 0.5

Notes: (+): positive result; (—) negative result

Evaluation of the NO:2 transformation

capacity of strain PH11

3.5

The Nitrobacter PH11 bacterium strain was able to
remove 100% of the nitrite in the culture medium
after 24 hours of cultivation at a concentration of
62.5 ppm. At higher nitrite concentrations, the
nitrite removal ability of this bacterium gradually
decreased: PH11 was able to remove 28% of the
nitrite content in the medium at a concentration of
125 ppm and 20% at a concentration of 250 ppm
(Table 4).

The recommended threshold for nitrite
(NO;") in aquaculture ponds is < 2 mg-L- [21].
However, the toxicity of nitrite toward cultured
chloride

concentration in the water; consequently, nitrite

shrimp is strongly modulated by

exhibits lower toxicity in saline environments than

DOI: 10.26459 /hueunijns.v135i1B.8466

in freshwater systems. For instance, the LCs, value
after 24 h for the giant freshwater prawn
Macrobrachium rosenbergii is 36.19 mg- L' [8],
whereas the corresponding LCso for Penaeus
monodon (postlarval stage) is 61.87 mg-L- [22]. In
addition, susceptibility to nitrite toxicity varies
with developmental stage, with larger shrimp
exhibiting greater tolerance to nitrite exposure [23].

In fish, elevated environmental nitrite levels
facilitate diffusion of nitrite from plasma into
erythrocytes, where it oxidises the ferrous iron
(Fe?*) in hemoglobin to ferric iron (Fe3*) [24]. The
resulting oxidised form, known as methemoglobin
or ferrihemoglobin, is incapable of reversible
oxygen binding. The formation of methemoglobin
consequently reduces the blood’s oxygen-carrying
capacity, leading to hypoxic conditions in fish. A
clinical of  elevated

characteristic sign

153



Nguyen Thi Xuan Hong and Nguyen Duc Quynh Anh

methemoglobin levels is the brown discolouration

of blood and gill tissues [24].

The permissible concentration of NO,™ in
aquaculture systems is less than 10 mg-L-!, with an

optimal level of less than 2 mg-L-* [21, 25].

Table 4. Nitrite (NO,") reduction performance of strain PH11 at different nitrite concentrations

i fK
Concentration of KNO: Control Treatment 1 Treatment 2 Treatment 3
(ppm)
Initial concentration 250 250 125 62.5
After 24 h of incubation 250 £ 02 200 + 16 90 +10¢ 0+0d

Notes: The results are presented as the mean of three replicates + standard deviation; different superscript letters (a, b,

¢, d) within the same row indicate statistically significant differences at the 95% confidence level.

3.6 Effects of pH on NO: transformation
capacity of PH11

The results of these experiments are presented in
Table 5. It can be seen that the pH values ranging
from 6.5 to 8.0 did not significantly affect the nitrite
transformation activity of strain PH11. In contrast,
acidic (pH: 5.5-6.0) and alkaline (pH: 8.5-9.0)

conditions resulted in a marked reduction in the

nitrite transformation efficiency. Notably, the
residual NO,  concentration after 24 h of
incubation at pH 5.5 was higher than that observed
at pH 9.0, suggesting that strain PH11 exhibits
greater physiological adaptability under alkaline
conditions than under acidic environments. This
may be attributed to more robust, adaptive
mechanisms in alkaline media or to the higher
stability of nitrite-transforming enzymes at

elevated pH than at low pH.

Table 5. Effects of pH on NO;™ transformation capacity of strain PH11

pH Initial concentration of NOz~ (ppm) Concentration of NOz (ppm) after 24 h
55 62.5 18.7 +1.12

6.0 62.5 18.0 +0.0°

6.5 62.5 0£0.0

7.0 62.5 0£0.0¢

7.5 62.5 0+£0.0°

8.0 62.5 0£0.0¢

8.5 62.5 8.5 0.0

9.0 62.5 8.7x1.1°

Notes: The results are presented as the mean of three replicates + standard deviation. Different superscript letters (a, b,

c) within the same column indicate statistically significant differences at the 95% confidence level.

pH is one of the critical environmental
parameters that directly affects microbial viability
and metabolic

activity ~ through  multiple

physiological processes, including enzyme
activity, membrane integrity and function, and the

regulation of intracellular pH homeostasis [26]. In
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the present study, the pH values between 6.5 and
8.0 were identified as the optimal range for nitrite
transformation by strain PH11, suggesting that key
enzymes involved in nitrite metabolism (e.g.,
nitrite reductase) likely exhibit maximal catalytic

efficiency and stability within this pH window.
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According to Garcia-Heredia [27], the bacterial cell
membrane plays a central role in cellular
biosynthesis, partly through the presence of
extracellular enzymes that regulate substrate
fluidity and coordinate biosynthetic processes.
Alterations in membrane properties, including
structural  organisation, fluidity, or lipid
composition, can significantly affect bacterial
growth  dynamics and  overall cellular
functionality. Accordingly, the enhanced NO,-
transformation observed in strain PH11 within the
pH range of 6.5-8.0 may be attributed to optimal
membrane stability and more efficient biosynthetic
activity under these conditions. Furthermore,
strain PH11 is likely a neutrophilic bacterium [28],
and thus exposure to either acidic or alkaline
environments may impose physiological stress on
Under

conditions, extracellular protons can diffuse across

cellular metabolic processes. acidic
the cell membrane, disrupting membrane stability
and diminishing the proton motive force.
Conversely, extreme pH conditions can adversely
affect substrate transport and diffusion across the
cellular

membrane and compromise overall

structural integrity [29].

3.7  Effect of salinity on NO,  transformation
capacity of strain PH11

The NO,™ transformation efficiency of strain PH11
at NaCl concentrations ranging from 0 to 2.5% was
markedly higher than that observed at elevated
salinity levels of 3.0% and 3.5% (Table 6).

After 24 h of incubation, strain PHI11
achieved complete (100%) NO;~ transformation at
NaCl concentrations ranging from 0 to 2.5%. In
contrast, at elevated salinity levels of 3.0% and
3.5% NaCl, the NO, transformation efficiencies
decreased markedly to 41 and 37%, respectively.
These findings indicate that a salinity range of 0—
2.5% NaCl likely represents the optimal condition
for the metabolic activity of strain PH11. This range
may provide favourable osmotic conditions that
support  cellular  homeostasis, = enzymatic
functionality, and the biochemical pathways
involved in nitrite transformation. Accordingly,
strain PH11 shows strong application potential in
NO;~ remediation in freshwater or low-salinity

environments (<2.5% NaCl).

Table 6. Effect of salinity on NO," transformation capacity of strain PH11

NaCl (%) Initial concentration of NO2~ (ppm) Concentration of NOz~ (ppm) after 24 h

0 62.5 0£0.0

0.5 62.5 0£0.0¢
1 62.5 0£0.0¢

1.5 62.5 0+£0.0°
2 62.5 0£0.0¢

25 62.5 0+£0.0°
3 62.5 36.7 £2.8°

3.5 62.5 39.3+1.1s

Notes: The results are presented as the mean of three replicates + standard deviation; different superscript letters (a, b,

c) within the same column indicate statistically significant differences at the 95% confidence level.

In addition to pH, salinity is a critical

environmental factor influencing bacterial

physiology. Elevated salt concentrations can

DOI: 10.26459 /hueunijns.v135i1B.8466

impose osmotic stress on microbial cells, adversely

affecting  their = viability = and  metabolic
performance. Specifically, increased external
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salinity can lead to cellular dehydration,
compromising membrane integrity and structural
stability. Consequently, cells must expend
additional energy to maintain osmotic balance,
potentially diverting resources away from
essential metabolic processes, including nitrite
transformation. Furthermore, high salinity may
alter the conformation of cellular proteins and
enzymes, leading to denaturation or loss of

catalytic activity [26, 30].

In aquaculture systems, the toxicity of nitrite
is well known to be strongly dependent on the
salinity of the aquatic environment. The mortality
of aquatic organisms in marine systems typically
occurs at nitrite concentrations approximately 50—
100 times as high as those observed in freshwater
environments [31]. According to Mazik et al. [32],
CaCl; is more effective than NaCl in mitigating
nitrite toxicity in Lates calcarifer. Therefore, our
findings are reasonable and supported by previous

studies.

4 Conclusions

In summary, nitrite is a significant toxicant in
aquaculture species, primarily impairing oxygen
transport and inducing a range of physiological
disturbances, including disruption of
osmoregulatory processes, moulting cycles in
crustaceans, and endocrine functions. Therefore, a
comprehensive understanding of the factors
influencing nitrite toxicity, along with effective
management of the nitrogen cycle in aquatic
systems, is essential for improving the health and

sustainability of cultured organisms.

Seven Nitrobacter —spp. strains were
successfully isolated, all of which exhibited
consistent biochemical characteristics. Among
these efficient nitrite-
PH11, was

selected for further investigation. Notably, strain

most
Nitrobacter

isolates, the

transforming strain,

Nitrobacter PH11 demonstrated superior NO,
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transformation efficiency in the minimal mineral
NaCl
concentration range of 0-2.5% and a pH range of
6.5-8.0 after 24 h of incubation.

medium,  particularly  within  an
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