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ABSTRACT: 

Monoculture systems frequently face challenges related to the accumulation of ammonia and nitrite, which 

can be mischievous to the health and growth of submarine organisms. In this study, we aimed to insulate 

bacterial species able of mollifying ammonia and nitrite toxin in monoculture operation and it converts to 

probiotics. Samples were collected from shrimp pond water, mangrove sediments and their roots to gain a 

different microbial population. Using picky culture ways and biochemical assays, bacterial isolates were 

screened for their capability to metabolize ammonia and nitrite. likewise, the efficacity of named bacterial 

strains in reducing ammonia and nitrite situations was estimated in laboratory- scale monoculture setups. Our 

results demonstrate the successful insulation of bacterial species with potent ammonia and nitrite metabolism 

capabilities. These bacterial isolates show promising eventuality for operation in monoculture systems to 

ameliorate water quality and enhance the health and productivity of submarine organisms. farther exploration 

is warranted to optimize their use and assess their performance under field conditions. 

Keywords: Bacteria, Ammonia, Nitrite, Aquatic organisms, Mangrove sediments, Pond water.       

INTRODUCTION: 

Monoculture is known as aqua husbandry, which is now the fastest growing food- producing sector in the 

world, is moving in new directions, enhancing and diversifying. With the increase in the intensification and 

commercialization of monoculture product come numerous challenges, similar as combatting conditions and 

epizootics, broodstock enhancement and domestication, development of applicable feedstuffs and feeding 

mechanisms, hatchery and grow- gut technology, as well as water- quality operation of these, complaint 

outbreaks are one of the important problems that affect monoculture product, suppressing both profitable and 

social development in numerous countries. Sustainable development of monoculture have to face numerous 

challenges like complaint forestallment, adding growth performance and modulation. contagious conditions 

are the crucial pitfalls to monoculture which can affect in profitable loss causing high mortality in farmed fish 

Monoculture has grown extensively during the last many times getting an economically important assiduity. 
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With the adding intensification and commercialization of monoculture product, the complaint is a major 

problem in the fish husbandry assiduity. The marine fisheries stocks have declined worldwide in general and 

handed an motivation for rapid-fire development in fish and shellfish husbandry. The product process in 

shrimp monoculture is determined by natural, technological, profitable, and environmental factors. 

Monoculture effluent is frequently associated with increased organic carbon, suspended solids, phosphates, 

nitrogenous species( nitrates, nitrites, and ammonia), chemical oxygen demand and natural oxygen demand.  

This is regarded as a global trouble to submarine ecosystems due to its influence on girding waters as well as 

groundwater.The trouble of monoculture effluent is n't confined to the submarine ecosystems as high 

situations of phosphorus and- nitrogen may come toxic to shops and change their protein conflation, enzyme 

conditioning, photosynthesis, oxidative stress response, membrane permeability, and respiratory processes.  

Monoculture has grown extensively during the last many times getting an economically important assiduity. 

With the adding intensification and commercialization of monoculture product, the complaint is a major 

problem in the fish husbandry assiduity. The marine fisheries stocks have declined worldwide in general and 

handed an motivation for rapid-fire development in fish and shellfish husbandry. The product process in 

shrimp monoculture is determined by natural, technological, profitable, and environmental factors. still, the 

mileage of antimicrobial agents as a preventative measure has been questioned, given expansive attestation 

of the evaluation of antimicrobial resistance among pathogenic bacteria. On the other hand, antibiotics inhibit 

or kill salutary microbiota in the gastrointestinal( GI) ecosystem but they also made antibiotic residue 

accumulated in fish products to be dangerous for mortal consumption. Another important problem faced by 

our Indian shrimp culture planter is redundant ammonia in pond water and deposition which is caused by 

redundant feed, fecal matter, and dead algae deposited in the bottom of the pond. Due to this, shrimps are 

exposed to poisonous feasts like NH3, NO2, and H2S further leading to eutrophication in the culture system 

and causing stress to the beast, and eventually ends with microbial conditions and high mortality occurs. 

MATERIALS AND METHODES 

Materials Collection 

Collection of mangrove sediments 

To insulate the ammonia and nitrite- reducing bacteria, mangrove sediments were collected from the 

Parangipettai region also from the Chidambaram region was collected and kept in the antipode and taken into 

the DCLS lab, Salem, Tamil Nadu. 

Collection of pond water 

Three different places were chosen for the water collection which was veritably check to the shrimp hatcheries 

mentioned in results. 
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Isolation of Bacteria: 

Two major media are used to insulate the bacteria. They're Marine agar, Thiosulfate- Citrate- corrosiveness 

mariners- Sucrose Agar (TCBS) and collected sample will be serially adulterated, a spread plate culture 

performed, and the bacteria will be insulated. 

 

Identification of bacteria: 

Several styles are used to identify the bacteria in pond water and mangrove deposition. 

Morphological Identification 

Morphological identification is the process of relating microorganisms grounded on their physical 

characteristics. To determine if the bacteria are positive or negative, as well as their size and form, we take 

the insulated bacteria and use the Gram’s staining procedure. To prepare a bacterial smear, a small quantum 

of bacterial growth is transferred onto a clean microscope slide and spread thinly before allowing it to state 

dry fully. Gram staining, a extensively used discriminational staining fashion, is also performed. This involves 

applying crystal clear violet stain followed by iodine result, snowing with alcohol or acetone, and 

counterstaining with safranin. The stained smear is examined under a emulsion microscope to observe 

bacterial morphology, including shape, size, arrangement, and the presence of any spores, capsules, or 

flagella. 

Biochemical  

Identification Nitrification Test 

invest a culture of the bacterial species into a medium containing ammonia as the sole nitrogen source. 

Incubate the culture for a suitable period. Test for the presence of nitrite using Griess reagent or other suitable 

styles. conformation of a pink color indicates the presence of nitrite, indicating successful oxidation of 

ammonia to nitrite. 

Nitrate Reduction Test 

For the nitrate reduction test, the bacteria were invested into nitrate broth and incubated. After incubation, a 

small quantum of reagent A and reagent B were added to the broth.However, it indicated that nitrate had been 

reduced to nitrite, If the result turned red.However, zinc greasepaint was added, If it remained 

colorless.However, it indicated that nitrate had n't been reduced, If the result turned red after the addition of 

zinc. 
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Catalase Test  

For the catalase test, a loopful of bacteria was transferred onto a glass slide. A drop of 3 hydrogen peroxide 

result was added to the bacteria. The conformation of bubbles indicated the presence of catalase enzyme, 

which catalyzes the breakdown of hydrogen peroxide into water and oxygen. 

Oxidase Test 

In the oxidase test, a small quantum of bacterial growth was transferred onto an oxidase test strip. The strip 

was observed for a color change, which indicated the presence of cytochrome c oxidase enzyme. A 

grandiloquent color development within 10- 30 seconds indicated a positive result. 

Starch Hydrolysis Test 

Prepare bounce agar plates by adding answerable bounce to a nutrient agar medium to a final attention of 2. 

Emasculate the media by autoclaving and pour into petri dishes. invest the bacterial species( Bacillus albus) 

onto the face of the bounce agar plates using a sterile enduing circle. Incubate the plates at the applicable 

temperature( generally 25- 37 °C) for 2448 hours. After the incubation period, flood tide the face of the agar 

plates with iodine result( 1- 2 iodine result). Allow the iodine result to stand for a many twinkles to allow the 

conformation of a blue-black color complex in the presence of bounce. Examine the plates for the appearance 

of a clear zone around the bacterial growth, indicating bounce hydrolysis by the product of amylase. Presence 

of a clear zone around bacterial growth indicates bounce hydrolysis, while the absence of a clear zone indicates 

no bounce hydrolysis. 

Motility Test 

Prepare a circumfluous medium similar as motility agar by adding a reduced attention of agar to a nutrient 

broth, generally 0.5- 0.7 agar. Emasculate the medium by autoclaving and apportion into tubes. invest the 

bacterial species( Bacillus albus) into the center of the motility agar tube using a sterile enduing needle or 

circle. Incubate the tubes at the applicable temperature generally 25- 37 °C) for 24- 48 hours. After the 

incubation period, observe the tubes for the presence or absence of growth down from the inoculation point. 

Presence of growth radiating outward from the point of inoculation indicates motility. Lack of growth beyond 

the point of inoculation indicatesnon-motility. 

Growth on Cetrimide Agar 

Prepare cetrimide agar plates. invest with the bacterial sample. Incubate at 25- 37 °C for 24- 48 hours. Check 

for characteristic colony morphology. Growth of greenish colonies shows result positive. Negative result 

involves the absence of growth. 
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Preparation of Probiotics 

Preparing the Media for Probiotics 

We've the media ready to produce probiotics in two different ways nitrite probiotic and ammonia probiotic. 

They're listed beneath the column. 

Ammonia media medication 

Media medication for ammonia-tolerant probiotics involves creating a suitable terrain for the growth and 

civilization of these salutary microorganisms. 

 

 

S.NO 

 

Chemicals 

Name 

 

Formula 

 

For 100 

liters 

 

For 5 

liters 

 

 

1 

Ammonium 

chloride 

 

NH4Cl 

 

 

50.0g 

 

 

2.5g 

 

 

2 

Dipotassium 

phosphate 

 

K2HPO4 

 

 

5.0g 

 

 

0.25g 

 

 

3 

Calcium 

carbonate 

 

CaCo3 

 

 

500g 

 

 

25g 

 

4 

Sodium 

chloride 

 

Nacl 

 

2000g 

 

100g 

 

Trace element of Ammonia Media 

The strategic use of trace rudiments in ammonia-tolerant probiotics has revolutionized monoculture by 

enhancing fish growth, survival, and complaint resistance. Bobby, zinc, manganese, iron, and selenium-

essential micronutrients- play critical places in promoting vulnerable function, antioxidant exertion, and 

nutrient application. By incorporating these trace rudiments into probiotic supplements, monoculture drivers 

can alleviate ammonia toxin, ameliorate water quality, and reduce reliance on antibiotics. Optimal trace 

element attention, ranging from 0.1 to 50 ppm, insure probiotic efficacity while minimizing toxin pitfalls. As 

the monoculture assiduity continues to grow, probe into acclimatized probiotic phrasings and sustainable 
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delivery styles will further optimize the benefits of trace rudiments in promoting healthy, flexible, and 

sustainable submarine ecosystems. 

 

 

Formula 

 

 

Chemical name 

 

For 5 litre 

C10 H16 N2 O8 EDTA 0.103g 

Con.Hcl Hydrochloric acid 83.0ml 

FeSO4 Ferrous sulfate 0.77g 

Mncl2 Manganese(II)ch

loride 

0.01g 

Na2MOO4 Sodium molybdate 0.005g 

ZnSO4 Zinc sulfate 0.005g 

CuSO4 Copper(II)sulfate 0.001g 

Cocl2 Cobalt(II)chlorid

e 

0.0001g 

 

 
Nitrite media Preparation 

Media medication for nitrite-tolerant probiotics involves creating a suitable terrain for the growth and 

civilization of these salutary microorganisms. 

 

 

S.NO 

 

 

Chemical name 

 

 

Formula 

 

For 

100litre 

 

 

For 5 litre 

1 Sodium nitrite NaNO2 6.9g 0.345g 

2 Magnesium 

sulfate 

Mg So4 7H2O 10g 0.5g 

3 Calcium chloride CaCl2 0.6g 0.03g 
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4 Dipotassium 

phosphate 

K2HPO4 0.174g 0.0089g 

5 Sodium chloride Nacl 2000g 100g 

 

Trace element of Nitrite media 

Trace rudiments, similar as bobby , iron, zinc, manganese, cobalt, nickel, and molybdenum, play a vital part 

in enhancing the efficacity of nitrite- removing probiotics. These essential micronutrients spark enzymes, 

support vulnerable function, and grease antioxidant processes, icing optimal probiotic performance. Optimal 

attention of these trace rudiments, ranging from 0.001- 5.0 mg/ L, are pivotal to maintain probiotic viability 

and enzyme exertion. scarcities or venom can vitiate nitrite junking, reduce probiotic viability, and beget 

oxidative damage. By understanding the specific trace element conditions of nitrite- probiotics, monoculture 

drivers and experimenters can optimize probiotic phrasings and maintain healthy submarine ecosystems. 

 

 
 

 

 

 

 

 

 

 

 

Inoculation of Bacteria 

Bacteria was transferred to set probiotics media using inoculation loop. 

 

 

 

Formula 

 

 

 

Chemicals 

 

 

For 100litre 

Na2MoO4  

Sodium molybdate 

 

 

0.1g 

Mncl2 
      Manganese(II)chloride 

 

 

0.2g 

CoCl2  

Cobalt(II)chloride 

 

 

0.002g 

ZnSo4  

Zinc sulfate 

 

 

0.1g 

 

CuSo4 

 

Copper(II)sulfate 

 

 

0.02 
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Formation of Probiotics 

Nitrosomanas and Nitrobacteor are set up in nitrite media, while Bacillus albus and pseudomonoas stutzeri 

are set up in ammonia media. 

Probiotics added in the sample water 

The sample was collected in aqua husbandry, and it was taken in 6 teacups at 100 ml, and the probiotics were 

added in the sample water in different attention( 1 ml, 5 ml, 10 ml, 20 ml, 30 ml, and 40 ml).  

RESULT 

Isolation of bacteria from submarine water 

 

 

 

 

 

 

 

 

 

 Nutrient Agar tried mangrove sediments 

 

 

 

Thiosulfate- Citrate- corrosiveness mariners Sucrose Agar tried shrimp hatcheries pond water 
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Identification of Bacteria 

Morphological Identification 

   Gram’s Staining Results 

 

Species Gram 

Stain 

Shape Microscopic View 

Nitrosomonas Gram 

negative 

Rod 

Shaped 

 

Nitrobacter Gram 

negative 

Spherical 

 

Bacillus albus Gram 

positive 

Rod 

Shaped 

 

Pseudomona 

stutzeri 

Gram 

negative 

Rod shaped 
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Biochemical Test Result 

 

Nitrosomonas 

 

                                                  

                                                Nitrification Test 

 

                  

Bacterial species Biochemical test Result 

Nitrosomonas Nitrification test Positive 

 Nitrate reduction test Negative 

Nirobactor Nitrification test Positive 

 Nitrate reduction test Negative 

Pseudomonas stutzeri Oxidase test Positive 

 Catalase test Positive 

 Growth on cetrimide 
agar 

Positive 

Bacillus albus Catalase test Positive 

 Starch Hydrolysis test Positive 

 Motality Test Positive 
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Nitrobactor 

 
                        Nitrification Test 

   

 Pseudomonas stutzeri 
 

 

 

 

 

Catalase Test I Catalase Test II 
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Oxidase Test Pseudomonas growth        on centrimide 

Agar 

 Bacillus albus 

 

 

Catalase Test I Catalase Test II 
 

 

 

 

 

           Motility Test                                                      Starch Hydrolysis Test 
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DAY-1 Ammonia Concentration Test 
 
 

SAMPLE 

WATER 

PROBIOTICS 

LEVEL [TB] 

AMMONIA TEST 

KIT 

AMMONIA 

LEVEL 

 
5ml 

 
1ml 

Commonly add the 

solution (A,B,C,D) 

 
6.0ppm 

 
5ml 

 
5ml 

Commonly add the 

solution (A,B,C,D) 

 
6.0ppm 

 
5ml 

 
10ml 

Commonly add the 

solution (A,B,C,D) 

 
6.0ppm 

 
5ml 

 
20ml 

Commonly add the 

solution (A,B,C,D) 

 
6.0ppm 

 
5ml 

 
30ml 

Commonly add the 

solution (A,B,C,D) 

 
6.0ppm 

 

5ml 
 

40ml 

Commonly add the 

solution (A,B,C,D) 

 

6.0ppm 

 
 Day 1 Ammonia Concentration 
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DAY - 1 Nitrite Concentration 
 

SAMPLE 

WATER 

PROBIOTICS 

LEVEL [TB] 

NITRITE TEST 

KIT 

NITRITE 

LEVEL 

 
5ml 

 
1ml 

Commonly add the 

solution (No2) 

 
5ppm 

 
5ml 

 
5ml 

Commonly add the 

solution (No2) 

 
5ppm 

 
5ml 

 
10ml 

Commonly add the 

solution (No2) 

 
5ppm 

 
5ml 

 
20ml 

Commonly add the 

solution (No2) 

 
5ppm 

 
5ml 

 
30ml 

Commonly add the 

solution (No2) 

 
5ppm 

 
5ml 

 
40ml 

Commonly add the 

solution (No2) 

 
5ppm 

 
 Day 1 Nitrite Concentration 

 

 

 

To be continue 5 days  the 5th day result is 
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    DAY - 5 Ammonia Concentration 
 

SAMPLE 

WATER 

PROBIOTICS 

LEVEL [TB] 

AMMONIA TEST 

KIT 

AMMONIA 

LEVEL 

 
5ml 

 
1ml 

Commonly add the 

solution (A,B,C,D) 

 
6.0ppm 

 
5ml 

 
5ml 

Commonly add the 

solution (A,B,C,D) 

 
4.0ppm 

 
5ml 

 
10ml 

Commonly add the 

solution (A,B,C,D) 

 
2.0ppm 

 
5ml 

 
20ml 

Commonly add the 

solution (A,B,C,D) 

 
1.0ppm 

 
5ml 

 
30ml 

Commonly add the 

solution (A,B,C,D) 

 
0.25ppm 

 
5ml 

 
40ml 

Commonly add the 

solution (A,B,C,D) 

 
0.00ppm 

 

                                Day 5 Ammonia Concentration 
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 DAY - 5 Nitrite Concentration 
 

 

 

SAMPLE 

WATER 

PROBIOTICS 

LEVEL [TB] 

 
NITRITE 

 
LEVEL 

 
5ml 

 
1ml 

Commonly add the 

solution (No2) 

 
5ppm 

 
5ml 

 
5ml 

Commonly add the 

solution (No2) 

 
4ppm 

 
5ml 

 
10ml 

Commonly add the 

solution (No2) 

 
3ppm 

 
5ml 

 
20ml 

Commonly add the 

solution (No2) 

 
2ppm 

 
5ml 

 
30ml 

Commonly add the 

solution (No2) 

 
0.25ppm 

 
5ml 

 
40ml 

Commonly add the 

solution (No2) 

 
0ppm 

 
Day 5 Nitrite Concentration 
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CONCLUTION 

 
In conclusion, the insulation of effective bacterial colleges offer promising prospects for mollifying ammonia 

and nitrite toxin in monoculture operation. Through our study, we've demonstrated the eventuality of 

microbial communities to reduce dangerous nitrogen composites in submarine surroundings. Microbiology 

characterization has handed perceptivity into the mechanisms underpinning ammonia and nitrite metabolism, 

laying a foundation for unborn optimization of bacterial colleges. Moving forward, I aim to apply turmoil 

processes to gauge up product for practical operation in monoculture systems, therefore contributing to 

sustainable water quality operation in monoculture surroundings 
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