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Abstract 
Six distinct colonies were isolated from the intestine of Mickey Mouse molly Xiphophorus maculatus 

through serial dilution, pour plate, spread plate and streak plate methods.  Based on the biochemical tests, 

the isolated bacteria were S1 (Leuconostoc sp.,) S2 (Bacillus sp.,) S3 (Lactobacillus sp.,) S4 (Paracoccus 

sp.,) S5 (Lactobacillus sp.,) and S6 (Bacillus sp.). Enzymatic productivity (Amylase, Protease and Lipase) 

of the isolated bacteria were carried out. Mass multiplication of Leuconostoc sp., Bacillus sp., Lactobacillus 

sp., Paracoccus sp., Lactobacillus sp., Bacillus sp., was done in nutrient broth. Antibacterial activity of the 

intestinal bacteria of Mickey Mouse Molly was carried out with the help of selective media along with a 

commercial antibiotic (Streptomycin).Five different feeds having different bacteria such as control ( 

without bacteria) Feed I(1ml of Bacillus sp), Feed II (1 ml of each Bacillus sp., and Lactobacillus sp.,), 

Feed III (Bacillus sp., Lactobacillus sp., Paracoccus sp.,), Feed IV (1 ml of each Bacillus sp., Lactobacillus 

sp., and Paracoccus sp.,)Feed V (1ml of each Bacillus sp., Lactobacillus sp., Paracoccus sp., and 

Leuconastoc sp.,) were prepared. Feed utilisation parameters of Mickey Mouse Molly were estimated after 

21 days. Based on the antibacterial test, the Bacillus sp., Lactobacillus sp., Paracoccus sp., and 

Leuconostoc sp. have higher inhibition. The feed consumption, feed conversion efficiency and growth, 

assimilation, metabolism Gross and net growth efficiency were higher in Feed V.  

Keywords: Intestinal bacteria, biochemical, antibacterial, growth, Micky mouse molly  

1.Introduction 

Among aquaculture, ornamental fish culture is “Live jewels” which makes the garden pool enjoy fishes' 

beauty. In the 20th century, the rearing of ornamental fish and the keeping of aquariums gained worldwide 

attention. India earns foreign exchange by exporting a large quantity of ornamental fish. Sustainability, 

profitability and well-being of ornamental fish production is decided by feed and feeding management, 

which is essential for health and reproduction of ornamental fishes(1) . Ornamental fishes are affected by 

bacteria, fungi, viruses and parasites (2). Control of bacterial diseases is a challenging problem in 

aquaculture. Various vaccines and antibiotics have been developed recently to control diseases (3) . The 

excessive use of antibiotics in ornamental fish production causes multidrug resistance. The multitude of 

virulence factors that are related to ornamental fish pathogenicity and the antimicrobial resistance 

determinants related to multidrug resistance (4). So there is growing concern about probiotics to reduce 

these problems(5).  In this scenario, probiotics are live microorganisms that control pathogens and also 

enhance the growth of fish. Probiotics are live microorganisms that, when administered in adequate 

amounts, confer a health benefit on the host. Different probiotics, either monospecies or multispecies 

supplementation, can eventually elevate phagocytic, lysozyme, and complement activity as well as disease 

resistance, and the gut immune system of fish (6). The work related to the isolation and characterization of 

intestinal bacteria of Micky Mouse Molly and its role in growth is lacking. Hence, the present study was 

carried out. 

 

http://www.ijcrt.org/


www.ijcrt.org                                                     © 2025 IJCRT | Volume 13, Issue 4 April 2025 | ISSN: 2320-2882 

IJCRT25A4945 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org q572 
 

2. Materials and Methods  

Fish collection: 

For the present study, Mickey Mouse Molly Xiphophorus maculatus (2.7±0.05g) was collected from Aqua 

Gardens, Madurai, Tamil Nadu, India and transported to the laboratory in polythene bags filled with aerated 

water. 

Bacterial and strain collection: 

Intestinal content of Mickey Mouse Molly was collected by dissecting the abdomen of the fish, serially 

diluted, and appropriate dilutions 10-5, 10-6 were selected for the isolation of bacteria. The serially diluted 

sample was plated over a sterilized nutrient agar medium and incubated at 37 ℃ for 24 hours. 

Media culture: 

Nutrient agar was used for the present study, and different incubation temperatures were used in order to 

obtain a wide range of isolates. The incubation time ranged from 24 hours, depending on the incubation 

temperature, and colonies were counted and isolated. 

Identification of bacteria: 

Nutrient agar was used for the study. The predominant colonies on the nutrient agar medium were selected 

and identified based on the cellular morphology, and microscopic and biochemical characteristics. The 

tests used for examining the colonies were Indole, Methyl red, Voges-Proskauer, Citrate, Catalase, Gelatin 

hydrolysis, Strach, and Casein for the Lipase test and identified at the genus level of bacteria. 

Enzyme productivity: 

The intestinal bacteria of Mickey Mouse Molly were examined for the productivity of digestive enzymes 

like amylase, protease, and lipase using selective media 7. 

Antimicrobial activity of intestinal bacteria  

Selected intestinal bacteria were examined for double-layer screening antibacterial activity using selective 

media 8. The different pathogens were selected, such as Enterococcus faecalis and Stenotrophomonas 

maltophilia. 

Mass culture of isolated bacteria: 

The isolated bacterial species were Bacillus, Lactobacillus, Paracoccus, and Leuconostoc, and  mass was 

multiplied by inoculating into the nutrient broth. 

Growth studies: 

For growth studies, Mickey Mouse Molly (2.7 ± 0.05g) was collected from Aqua Gardens, Madurai, Tamil 

Nadu, India, and transported to the laboratory in polythene bags filled with oxygenated water. Fishes were 

acclimated in glass aquaria for 10 days at 28±2℃ during acclimation, fish were fed with trained feed 

containing fish meal, ground oil cake, wheat flour, and rice bran in the form of dry pellets. 

Selection of feed ingredients: 

The raw material is selected based on its ability to supply nutrients such as protein, carbohydrates, and fat 

at low cost. After knowing the protein content of the major ingredients [(fish meal (58%), ground nut oil 

cake (44%), wheat flour (11%), and tapioca (3%)] by Micro-Kjeldhal method, one control and four 

experimental feeds were prepared. 

Experimental feed preparation: 

The compounds used for feed preparation were dried, powdered, and sieved. The ingredients were weighed 

and mixed thoroughly with 130-150 ml of distilled water. The mixed feedstuff was put in the autoclave for 

15 minutes at 100℃ and cooled. After cooling, fish oil, sunflower oil, suppletive mix, sodium chloride, and 

sodium benzoate were added. Four different feeds such as control without bacteria (Feed I), 1ml of Bacillus 

sp., (Feed II )1 ml each of Bacillus sp., and Lactobacillus sp., (Feed III) 1ml each of Bacillus sp., 

Lactobacillus sp., and Paracoccus sp., (Feed IV) and 1 ml each of Bacillus sp., Lactobacillus sp., 

Paracoccus sp., and Leuconostoc sp.(Feed V), were prepared (Table 1). The feedstuff was mixed well, and 

then it was extruded with the help of a pelletizer. The pellets were dried at room temperature. This 

formulated feed was kept in air-tight containers until used to prevent contamination.  
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Table 1. Composition of different Ingredients in the experimental feed (g∕100gm)  

              of Mickey Mouse Molly 

 

Ingredients Feed I 

(Control) 

Feed II Feed III Feed IV Feed V 

Fish meal 33.75 33.75 33.75 33.75 33.75 

Ground Nut Oil Cake 33.75 33.75 33.75 33.75 33.75 

Wheat flour 11.2 11.2 11.2 11.2 11.2 

Tapioca 11.2 11.2 11.2 11.2 11.2 

Fish oil 2 2 2 2 2 

Sunflower oil 2 2 2 2 2 

Supplevite mix 2 2 2 2 2 

Sodium chloride 2 2 2 2 2 

Sodium benzoate 2 2 2 2 2 

Bacteria 0  1 ml of 

 Bacillus sp., 

 1 ml each  

Bacillus & 

Lactobacillus 

sp., 

 

1 ml each of  

Bacillus sp., 

Lactobacillus 

sp., & 

Paracoccus sp., 

1ml each of 

Bacillus sp., 

 Lactobacillus 

sp., 

Paracoccus sp., 

&  

Leuconastac sp., 

 

METHODS 

Experimental design for growth studies: 

             For the present study, uniform-sized Mickey Mouse Molly (2.7±0.05 g) were selected, and then 

the fish were introduced into rectangular glass tanks having a capacity of 18 litres. Five fish were introduced 

into each tank. The length and weight of the fish were taken.            During rearing, the fish were fed with 

the prepared feed twice a day for 1 hour each from 9-10 am and 4-5 pm. The unfed were collected after 

one hour of feeding without disturbing the fish. The faecal matter was collected daily before changing the 

water with the least disturbance to the fishes and dried at 95℃. Approximately 70% of the water in the tank 

was replaced with tap water. The experiment was continued for 21 days. On the 21st day length and weight 

of the fish were measured in live condition. Feed utilization parameters such as feed consumption, Feed 

conversion efficiency, Feed conversion Ratio, Growth, Percentage growth, relative growth rate, 

Assimilation, Metabolism, Gross and Net Growth Efficiency. The experiment results are presented in the 

form of tables using MS EXCEL (version 2007). Mean and standard deviation and also calculated with the 

help of the same tool. The one–way ANOVA method was used for the analysis using MS EXCEL (version 

2007). The data was input manually and computed. The output results obtained from the software indicate 

whether the difference is between the treatments and days. The sum of square variations (SS), Degree of 

freedom (DF), Variability of sample means (MS), Critical probability value (F), and probability (prob) 

were also obtained. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.ijcrt.org/


www.ijcrt.org                                                     © 2025 IJCRT | Volume 13, Issue 4 April 2025 | ISSN: 2320-2882 

IJCRT25A4945 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org q574 
 

3. Results  

Identification of bacterial Isolates: 

           The organism isolated from the intestinal content was identified using biochemical tests (Table 2) 

and enzymatic productivity (Table 3). Based on the test, the selected Bacillus sp., Lactobacillus sp., 

Paracoccus sp., Leuconstoc sp.,(S2), (S3), (S4), (S1) found to be producing higher quantity of digestive 

enzymes.  

Table 2. Biochemical characterization of intestinal bacteria of Mickey Mouse Molly 

 

Table 3.  Enzyme productivity of intestinal bacteria of Mickey Mouse Molly 

 

 

 

 

 

 

 

 

   
       +- Nil (Absent) or (Negative), ++ - Low productivity (Positive), +++ - High productivity (Positive) 

 

Enumeration of intestinal bacteria of Mickey Mouse Molly: 

The enumeration of intestinal bacteria of Mickey Mouse Molly is presented in Table 4. 

            Table 4. Enumeration intestinal bacteria of Mickey mouse molly 

 

 

 

 

 

 

Antibacterial Activity: 

            Antibacterial activity of intestinal bacteria of Mickey mouse molly was carried out with 

the help of selective media along with a commercial antibiotic Streptomycin (Fig.1). Based on the test the 

Bacillus sp., Lactobacillus sp., Paracoccus sp., Leuconastoc sp., (S2), (S3), (S4), (S1) have shown higher 

activity.   

 

 

 

 

    Tests S1 S2 S3 S4 S5 S6 

 
Simple Staining  Cocci Rod Rod Cocci Rod Rod 

Gram Staining Gram-positive Gram-positive Gram-positive Gram-negative Gram-positive Gram-positive 

Motility test Non motile Motile Non motile Non motile Non motile Motile 

Indole test Positive Negative Negative Negative Negative Positive 

Methyl Red test Positive Positive Negative Negative Negative Negative 

Vogues 

Prokauser Test 

Positive Positive Negative Negative Negative Negative 

Citrate test Positive Positive Negative Positive Negative Positive 

Catalase test Negative Positive Negative Positive Negative Positive 

Strach test Positive Positive Positive Positive Positive Positive 

Gelatin test Negative Gram-positive Gram Negative Positive Gram Negative Gram-positive 

Oxidase test Negative Positive Negative Positive Negative Positive 

Identification         Leuconastoc sp Bacillus  Sp Lactobacillus  sp Paracoccus sp Lactobacillus  sp Bacillus  sp 

S.No  Intestinal bacteria   Amylase      Lipase    Protease 

   1.  Leuconstoc sp., (S1)      ++        ++        +++ 

   2.  Bacillus sp., (S2)     +++        ++        +++ 

   3.  Lactobacillus sp., (S3)     +++           ++        +++ 

   4.  Paracoccus sp., (S4)     ++        +++        ++ 

   5.  Lactobacillus sp., (S5)     +        +        ++ 

   6. Bacillus sp., (S6)     +++        ++        ++ 

 

  S.No Intestinal Bacteria Dilution Factor 

          10-5             10-6 

O R O R 

    1. Leuconastoc sp., (S1) 110 99 119 98 

    2. Bacillus sp., (S2) 104 101 106 97 

    3. Lactobacillus sp., (S3) 111 108 113 91 

    4. Paracoccus sp., (S4) 107 98 117 99 

    5. Lactobacillus sp., (S5) 119 97 104 101 

    6. Bacillus sp., (S6) 110 101 115 98 
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                    Figure1. Antibacterial activity of Enterococcus faecalis(a) and  

                                  Stenotrophomonas maltophilia (b) 

                                                                                                                                                                                                                                          

 Feed Utilization                                                                                            

The different feed utilization and growth parameters are presented in Table 5. ANOVA (Analysis of 

variance) of growth parameters (Feed consumption, growth, Gross Growth Efficiency, Net growth 

Efficiency) are presented in Table 6. Feed consumption of Mickey mouse molly was higher in feed V 

(12.16±0.35) containing each 1ml of Bacillus sp., Lactobacillus sp., Paracoccus sp., Leuconastoc sp., and 

lower in feed I (Control) ( 6.16±0.04). The feed conversion efficiency of Mickey mouse molly was higher 

in feed V (2.56±0.20). In feed I, II, III and IV feed conversion efficiency gradually increased.  Feed 

conversion ratio of Mickey mouse molly was best in feed II (1.56±0.15) in feed V. Growth of Mickey 

mouse molly is higher in feed V (1.73±0.15). Percentage growth of Mickey mouse molly was higher in 

feed II  (20.3). The relative growth rate of Mickey mouse molly was higher in feed II (1.96±0.15) ). 

Assimilation and metabolism of Mickey mouse molly was higher in feed V (5.33±0.15 and6.53±0.15). 
Gross and net growth efficiency Mickey mouse molly in higher in feed V. 

 

 

Table 5. Feed utilization and growth parameters of Mickey mouse molly in relation to 

               different bacteria. Each value is the average (± SD) performance of 5  

               individuals in triplicates reared for 21 days. 
 

      Parameters 

                                         Experimental feed 

    Feed I 

  (Control) 

    Feed II   Feed III     Feed IV    Feed V 

Feed consumption  

 (g∕g live wt∕21 days) 
6.16±1.04 7.33±0.760. 8.33±0.87 10.33±1.31 12.16 ±0.35 

Feed Conversion Efficiency  1.03±0.057 1.13±0.15 1.73±0.20 2.16±0.15 2.56±0.20 

Feed Conversion Ratio  1.73 ±0.20 1.56±0.15 1.33±0.20 0.98±0.20 0.73±0.15 

Growth  

(g∕g live wt∕21 days) 
0.53±0.11 1.03±0.20 1.23±0.15 1.53±0.11 1.73±015 

Percentage Growth (%)  2.13±0.32 2.03±0.20 1.83±0.20 1.73±0.20 1.76±0.20 

Relative Growth Rate  2.06±0.37 1.96±0.15 1.73±0.66 1.53±0.15 1.83±0.90 

Assimilation  

(g∕g live wt∕21 days) 
5.33±0.15 5.53±0.20 6.23±0.11 6.53±0.15 6.73 ±0.15 

Metabolism 

(g∕g live wt∕21 days) 
5.23±0.15 5.46±0.15 5.93±0.32 6.23±0.20 6.53±0.15 

Gross Growth Efficiency (%) 7.03±0.15 7.53±0.20 8.23±0.20 9.63±0.20 9.88±0.12 

Net Growth Efficiency (%) 7.03±0.20 7.53±0.20 8.23±0.20 9.63±0.20 9.88±0.12 

 

 

 

 

 

 

 

 

                

a 
b 
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Table 6. ANOVA (Analysis of Variance) of growth parameters (Feed consumption,  

              Growth, Gross growth efficiency, Net growth efficiency) of Mickey Mouse Molly 

 
   Parameter      Source SS DF MS F Significance 

 

Feed Consumption 

Between groups  

Within groups 

Total 

2.095 

1.116 

3.212 

3 

8 

11 

0.698 

0.140 

5.005 0.030 

S 

 

     Growth 

Between groups 

Within groups 

Total 

0.076 

0.008 

0.084 

3 

8 

11 

0.025 

0.001 

25.027 0.005 

S 

 

 Gross Growth Efficiency 

Between groups 

Within groups 

Total 

1802.120 

50.289 

1852.409 

3 

8 

11 

600.707 

6.286 

95.561 0.005 

S 

 

  Net Growth Efficiency 

Between groups 

Within groups 

Total 

11.744 

0.832 

12.576 

3 

8 

11 

3.915 

0.104 
 

37.620 

0.005 

S 

 

 

4. Discussion 
Bacillus sp., Lactobacillus sp., Paracoccus sp., and Leuconastoc sp., are Gram-positive, used 

commercially in probiotic products because its beneficial effects have been documented and the pathogen 

potential is generally described as low or absent(9) . The presence of these bacteria in the present study 

confirms that there was no stress on animals due to use of probiotics. Digestive enzymes like amylase, 

protease and lipase in intestinal bacteria of Mickey mouse molly was carried out with the help of selective 

media. Based on the test the selected Bacillus sp., Lactobacillus sp., Paracoccus sp., Leuconstoc sp.,(S2), 

(S3), (S4), (S1) found to be producing higher quantity of digestive enzymes. Abhinanda Bairagi et 

al.,(2002)(10) reported that production and characterization of digestive enzymes in Catla.  Sivakumar et al. 

(2016)(11) reported the of digestive enzymes in Yellow molly. Antibacterial activity of intestinal bacteria 

of Mickey mouse molly was carried out with the help of selective media along with a commercial antibiotic 

(Streptomycin). Based on the test the Bacillus sp., Lactobacillus sp., Paracoccus sp., Leuconastoc sp., (S2), 

(S3), (S4), (S1) have shown higher activity. Zapata (2013)(12) reported that antimicrobial activities of lactic 

acid from Nile tilapia. Sivakumar and Rajan (2015)(13) reported that antibacterial activities of intestinal 

bacteria from Yellow molly.Feed consumption of Mickey mouse molly was higher in feed V (12.16±0.35) 

containing each 1ml of Bacillus sp., Lactobacillus sp., Paracoccus sp., Leuconastoc sp., and lower in feed 

I( Control) ( 6.16±0.04). Rajan and Sabitha (2023)(14) reported that the feed consumption of Blue morph 

was higher in feed V (4.55± 3.21) containing each 1ml of Bacillus sp, Enterobacter sp, Escherichia sp, 

Pseudomonas sp,The feed conversion efficiency of Mickey mouse molly was higher in feed V. Rajan and 

Revathi (2011)(15)reported that the feed conversion efficiency of Platy was higher in experimental feeds 

(0.24±0.13) and low in control (0.14±0.05).Feed conversion ratio of Mickey mouse molly was best in feed  

II (1.56±0.15) Deepika et al., (2019)(16) reported that the feed conversion ratio (FCR) of blue gourami was 

best in feed IV (4.46±0.53). Parathasarathy and Ravi (2011)(17) reported that the feed conversion ratio of 

Catla catla was higher in T1 control (4.76) and lower in T4 (1.45),Growth of Mickey mouse molly is 

higher in feed V. Dhanraj et al., (2010)(18) reported that the growth of koi carp was higher in diet 3 

(0.32±0.07) and lower in control (0.19±0.02). Percentage growth of Mickey mouse molly was higher in 

feed II.  The percentage growth was higher in Ornamental fish Swordtail (19). Sivakumar et al., (2014)(20) 

reported that the percentage growth of common carp was higher in feed IV.The relative growth rate of 

Mickey mouse molly was higher in feed II. Asma Chaudhary et al., (2021)(21) reported that the relative 

growth rate of rohu increased when fed with Bacillus subtilis. Seenivasan et al., (2012)(22) reported that the 

relative growth rate of freshwater prawn increased when fed with Bacillus subtilis. Assimilation and 

metabolism of Mickey mouse molly was higher in feed V. Similar assimilation is reported in blue gourami 

Deepika et al., (2019)(16). Rajan and Jeya Christina Arockiaselvi (2013)(23) reported the assimilation of 

goldfish. Similar assimilation is reported in blue morph(14). Similar metabolism was also reported by 

Sivakumar et al., (2014)(20) in Common carp. Gross and net growth efficiency Mickey mouse molly in 

higher in feed V.  Immanuel et al., (2003)(24) reported that a similar result when fish fed with Lactobacillus. 

Pushparaj et al., (2012)(25) reported a similar result when fish was fed with Lactobacillus. 

5.Conclusion 
The present study conclude that the feed V is suitable for the feed utilization and growth Micky Mouse 

Molly. 
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