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Globally, the ornamental fish business has a high demand for its popularity as well as for its 

profitability. However, microbial contamination, nutrient depletion and accumulation of organic 

materials are the major factors in an aquafarming system which can cause death of aquatic animal and 

causes financial losses. This study aimed to determine the physicochemical and microbiological quality 

of fish aquarium water. Water of different time interval after treatment (7 days, 20 days, 30 days, 60 

days, 90 days) were taken from the different aquariums. A set of physicochemical parameters such as 

temperature, transparency, pH, conductivity, dissolved oxygen, total dissolved solids, alkalinity, total 

hardness, conductivity were found within the approved standard concentration for fish. The present 

study also reveals the microbiological status of the aquaculture water where the total viable count 

ranging from 2.20×104 to 4.20×104 cfu/ml. Escherichia coli, Staphylococcus spp., and Pseudomonas spp. 

were present in all samples. Antimicrobial susceptibility tests were also done to determine the 

antibiotic resistance pattern of microbes isolated from aquarium water. 
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INTRODUCTION 

 

  Aquatic organisms require good quality water for 

their survival and to maintain a healthy environment. 

Several physicals, biological and chemical indicators 

are used to maintain water quality. Ornamental fish 

trade is gaining popularity and provides many 

economic and social benefits to stakeholders 

worldwide (1). However, the spread of potential 

pathogens that may cause disease in fish affects the 

economy of the ornamental fish business. Firstly, 

proper monitoring of the physicochemical parameter 

of water quality in aquariums is fundamental to ensure 

the healthy growth of the fish. Among them, pH, 

chlorine and chloramine, nitrite, nitrate, and 

temperature, Biological Oxygen Demand (BOD), 

turbidity, iron, etc. are needed to be controlled. 

Continuous fluctuations in any one of the parameters 

are detrimental to the fish in the aquarium (2). After 

that, the microbiological quality of the water should 

be monitored regularly because the contamination of 

the water with pathogenic microorganisms may cause 

serious illness and even death of fish in aquariums (3). 

In particular, nutrient-rich and warm aquarium tank 

water provides suitable conditions for bacterial 

growth (4). High mortality of aquarium fish is 

reported due to bacterial contamination. Mostly, 

gram-negative aerobes and facultative anaerobes 

bacteria are isolated as causative agents of bacterial 

disease in fish (5, 6). Aeromonas spp., Citrobacter  

 

freundii, Shevanella putrefaciens and Flavobacterium 

columnare are common causes of hemorrhage and 

necrosis on the skin and base of the fins (7-13). Apart  

from gram-negative bacteria, gram-positive 

Streptococcus spp. can cause infections in ornamental 

fish (14). To prevent bacterial diseases good hygiene 

and effective sanitary practice need to follow on a 

regular basis. Excellent water quality can be achieved 

through recirculation of aquarium water, application 

of proper cleaning agents, reduction of fish debris and 

organic matter in order to reduce the stress in fish 

(15). Microbial contamination in ornamental fish can 

causes financial loss to the producers, so it is 

important to control microbial hazard during fish 

culture. Filtration, ultraviolet radiation, and ozonation 

proved their efficiency as an improver of water 

quality and combinedly they are more effective in the 

control of fish pathogens which reduces the 

occurrence of bacterial disease (16, 17). For the 

prevention of fungal growth Star gold 100-water 

cleaner, renamycin-animal formula tablets, star aqua 

spot- were available in the aquarium shops in 

Bangladesh (2). The most common household 

methods for cleaning water are bleach and vinegar. 

Antibiotics such as erythromycin, aminoglycosides, 

sulfonamide, nitrofurans, quinolones and tetracycline 

are widely used in aquarium water (19).  

   Previously, one of our research groups studied (20) 

the physicochemical and microbiological quality of 

water in fish hatcheries and reported the presence of 
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microorganisms which can be harmful to humans. 

Although ornamental fish are not consumed by people 

but they are kept in household to increase beauty of 

indoor environment, so it has a vital role in our 

economy. Very few studies have studied the potential 

pathogens associated with ornamental fishes or their 

water. The objective of this study is to identify the 

physicochemical properties and bacteriological 

analysis of aquarium water used to cultivate 

ornamental fish. 

 
MATERIALS AND METHODS 

 
  Study area and sampling. Total five aquarium water samples (7 days, 20 

days, 30 days, 60 days, and 90 days) were collected from a local supplier of 

ornamental fish of the Dhaka division from November 10 to November 15 in 

2020. Samples were collected aseptically in sterile screw-capped bottles kept 

in a thermal stabilizing box maintained at 25°C, transported to the laboratory, 

and immediately subjected to microbiological analysis (20). 

   Physicochemical status of the water samples. Physicochemical properties  

such as, dissolved oxygen, temperature (DO), pH, electrical conductivity 

(EC), salinity, total dissolved solids (TDS) and turbidity were measured for 

all water samples following the standard methods of American Society for 

Testing and Materials (ASTM) using different calibrated standard 

instruments (20).  

   Enumeration of Total viable bacteria (TVC) and Total Fecal Coliform    

(TFC). For enumeration of TVC and TFC, 0.1 ml of each sample was spread 

onto Nutrient agar and membrane fecal coliform (mFC) agar, respectively. 

For total bacterial count plates were incubated at 37°C for 24 hours and for 

obtaining fecal coliform count plates were incubated at 44.5°C for 24 hours 

(21, 22, 23).  

   Identification of pathogenic microorganisms. For the isolation of E. coli, 

Klebsiella spp., S. aureus, and Pseudomonas spp., 0.1 ml of each sample was 

spread onto MacConkey agar, Mannitol salt agar (MSA), and Cetrimide agar 

(HiMedia), respectively. The plates were incubated at 37°C for 24 hours. 

Eosin methylene blue (EMB) agar media were further used for the 

observation of the production of green metallic sheen (if any) as the specific 

characteristic of E. coli strains. For the assessment of Salmonella spp., 

Shigella spp. and Vibrio spp., 0.1 ml of each sample was spread onto xylose 

lysine deoxycholate (XLD) agar and thiosulfate citrate bile salt (TCBS) 

sucrose agar respectively. For the final identification of all isolates, several 

biochemical tests were performed including the triple sugar iron test, motility, 

urease test, methyl red test, Voges Proskauer test, indole utilization test and 

the oxidase test (22). 

    Determination of antimicrobial susceptibility. The pathogenic isolates 

were examined for antibiotic susceptibility traits (either drug-resistant or 

sensitive) by disc diffusion assay on Mueller-Hinton agar (Difco, Detroit, MI) 

against commonly used antibiotics following the standard protocol. 

Antibiotics used in the study included erythromycin (15 µg), amikacin (30 

µg), tetracycline (30 µg), ciprofloxacin (5 µg), gentamycin (10 µg), 

neomycin (10 µg). Plates were then inverted and incubated at 37°C. After 8 

hours, plates were examined and the diameters of the zones of inhibition were 

measured in diameter (24). 

  
RESULTS AND DISCUSSION 

 

  Total 13 parameters such as DO, BOD, temperature, 

pH, EC, salinity, TDS, turbidity, chlorine iron, and 

ammonia of the water samples were monitored. For 

all the tested samples  dissolved oxygen, temperature, 

pH, EC, salinity, TDS, and turbidity were found 

within the marginal limit except the concentration of 

chlorine, which was found in higher concentration 

(5mg/l) in sample 5 (Table 1). Among the important 

parameters that need to be maintained at certain 

values are the pH, chlorine and chloramine, nitrite, 

nitrate, and temperature. Rapid changes in any one of 

the parameters are detrimental to the fish in the 

aquarium. It is also important to maintain the quality 

of water because the contamination of the water with 

pathogenic microorganisms may cause serious illness 

or even death among the cultured organisms in the 

water (20). Pathogenic bacteria were observed in 

aquarium water which was further biochemically 

identified (Tables 2 and 3). Fecal coliforms were 

found in all samples and the highest load was 

observed in 60 days old water (1.20×10
4 

cfu/ml), 

Klebsiella was found in two samples which were 

collected from 30 days old water (2.7×10
3
 cfu/ml) and 

90 days reserved water (1.4×10
3
 cfu/ml), and E. coli 

(2×10
2 
-
 
2.9×10

3 
cfu/ml) were found in all samples and 

were present within the range of (10
3
-10

4 
cfu/ml) but 

Salmonella spp., Shigella spp. and Vibrio spp. were 

absent in samples. Growth of Pseudomonas spp. was 

found to be 6.6×10
3
 cfu/ml and present in all tested 

samples, likewise the presence of Staphylococcus spp. 

was found to be 10
3
 cfu/ml in all samples (Table 2). 

Presence of E. coli, Salmonella spp. and Shigella spp. 

was predominantly found in aquarium water (25, 26). 

Raja et al monitored the presence of Vibrio spp., 

Pseduomonas aeuroginosa, Bacillus cereus, 

Staphylococcus spp. in water samples collected from 

different aquaculture (27). 

   For most of the pathogenic isolates, higher rates of 

resistance were found against ciprofloxacin and 

neomycin (Table 4). On the other hand, most of the 

isolates were found to be sensitive against other tested 

antibiotics, mostly erythromycin and gentamycin. 

Highest zone of inhibition (32 mm) is recorded when 

erythromycin was applied against E. coli. 

     Assessment of microbiological quality of aquarium 

water is important to detect the prevalence of diseases 

causing microorganisms in fish. Good practice in 

aquarium management preventing the occurrence of 

cross-contamination. Avoiding cross-contamination, it 

is crucial to maintain hygiene for individual utensils 

and equipment for each system (28). Currently, the 

use of chloramines in water treatment is increasing 

over chlorine as it is much more stable and does not 

evaporate from the water. However, the use of a 

recommended dose of chloramines should be used 

otherwise it may convert the organic materials into 

some carcinogenic agents, such as chloroform and 

carbon tetrachloride (29). It is impossible to maintain 

fish in sterile water. However, a proper cleaning 

system can reduce, prevent, and control the 

occurrence of pathogenic organisms in the water 

body. It is necessary to ensure contamination free 

aquarium system to reduce microbial pathogenesis of 

fish and economic loss incurred by it.  
 

CONCLUSION 
 

  From the present study, we can conclude the 

physicochemical parameters of water samples were 

within the tolerable limit. The bacterial population 

isolated from the water samples exhibits multiple 

antibiotic resistances. Microbiological load and 

antibiotics resistance patterns are both harmful for the 

aquafarming facility. Therefore, to ensure the safety 

of the aquafarming proper management of wastewater 

is important and at the same time, unprescribed and 

irregular incorporation of antibiotics need to be 

inhibited. 
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Table 1. Chemical properties of the water samples. 

 

Sample 

(number 

of days) 

Hardness 

(ppm) 

DO 

(mg/l) 

Temperature 

(ºC) 

BOD 

(mg/l) 

Ammonia 

(mg/l) 

pH EC 

(µs/cm) 

Salinity 

(ppt) 

Alkalinity 

(mg/l) 

TDS 

(ppm) 

Chlorine 

(mg/l) 

Turbidity 

(NTU) 

Iron 

(ppm) 

7 days 24 6.4 25 0.2 0.05 9.5 344 0.16 40 136 2.0 0.74 0.5 

20 days 31 6.2 26 0.7 0.05 9.6 476 0.25 51 211 0.5 0.57 0.2 

30 days 27 5.8 27 0.1 0.05 9.7 541 0.23 45 241 2.0 2.08 0.2 

60 days 34 4.9 26 0.3 0.04 10.1 372 0.18 62 174 0.5 0.82 0.3 

90 days 29 4.8 27 0.1 0.05 10.4 362 0.26 54 186 5 0.76 0.5 
Note: PH, 7.0-8.5; Alkalinity, 75-120 ppm; Free ammonia, <0.05 ppm; Temperature, 17-38ºC; Hardness, 50-200 ppm. 

 
Table 2. Microbiological quality of aquarium water. 

 

Water  

sample 

TVB 

 

E. coli 

 

TFC Klebsiella  

spp. 

Salmonella 

spp. 

Shigella 

spp. 

Vibrio 

spp. 

 

Staphylococcus 

spp. 

Pseudomona 

spp. 

          7 days 2.20×104 8.8×103 0 0 0 0 0 2.3×103 6.2×103 

20 days 2.8×104 1.20×104 0 0 0 0 0 1.9×103 1.3×103 

30 days 3.5×104 6.4×103 0 2.7×103 0 0 0 1.8×103 6.6×103 

60 days 3.63×104 2.50×104 0 0 0 0 0 7.2×103 1.4×103 

90 days 4.20×104 2.21×104 0 1.4×103 0 0 0 3.3×103 2.7×103 

 

Table 3. Biochemical tests of different pathogens. 

 

Assumed 

Pathogenic 

microorganisms 

TSI 
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E. coli Y Y + - + + + - - +ve -ve 

Klebsiella spp. Y Y + - + - - - + +ve -ve 

Staphylococcus spp. Y Y - - + - + - - +ve -ve 
Pseudomonas spp. R Y - - + - + - - +ve +ve 

Note: TSI=Triple Sugar Iron Test, Y=Yellow (Acid), R=Red (Alkaline), MR=Methyl Red, VP=Voges-Proskauer. 

 
 

Table 4. Antimicrobial susceptibility pattern of different pathogenic isolates in the aquarium water. 
 

Sample Organism Erythromycin 

(15 µg) 

Amikacin 

(30 µg) 

Tetracycline 

(30 µg) 

Gentamicin 

(10 µg) 

Ciprofloxacin 

(5 µg) 

Neomycin 

(10 µg) 

 

S1 

 

S2 

 

S3 

E. coli 32 mm 15 mm 10 mm 15 mm 18 mm 7 mm 

Pseudomonas spp. 30 mm 25 mm 28 mm 25 mm 16 mm 22 mm 
Staphylococcus spp. 28 mm 16 mm 24 mm 28 mm 17 mm ND 

E. coli 30 mm 10 mm 20 mm 20 mm 12 mm 12 mm 
Staphylococcus spp. 25 mm 18 mm 20 mm 22 mm 11 mm ND 

Pseudomonas spp. 28 mm 23 mm 27 mm 26 mm 21 mm 20 mm 

E. coli 30 mm 28 mm 30 mm 25 mm 20 mm ND 

Staphylococcus spp. 27mm 18mm 29 mm 24 mm 19 mm ND 

Klebsiella spp. 28 mm 20 mm 15 mm 25 mm 18 mm 20 mm 
Pseudomonas spp. 30 mm 18 mm 20 mm 20 mm 19 mm 10 mm 

E. coli 32 mm 8 mm 22 mm 25 mm 10 mm 12 mm 

S4 Pseudomonas spp. 35 mm 25 mm 10 mm 30 mm 20 mm 18 mm 
Staphylococcus spp. 30 mm 15 mm 22 mm 22 mm 25 mm ND 

E. coli 

Klebsiella spp. 

29 mm 

26 mm 

20 mm 

24 mm 

25 mm 

18 mm 

30 mm 

25 mm 

10 mm 

27 mm 

18 mm 

19 mm 

S5 Pseudomonas spp. 32 mm 12 mm 7 mm 20 mm 18 mm 20 mm 
Staphylococcus spp. 30 mm 10 mm 18 mm 15 mm 10 mm 12 mm 

Note: All the experiments have been done three times and the results were reproducible. One representative data have been shown. 
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