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Abstract 

 

Fish diseases are one of the major problems in fresh water biota. there is an urgent need in aquaculture 

to develop microbial control strategies, since diseases epidemics are recognized as important 

constraints to aquaculture production, trade and the development of antibiotic resistance has become a 

matter of growing concern. in present study we were studied the fish Mystus bleekeri microbial 

residents and their potential impact on fish culture. All the fishes were put in portable plastic pools   

each portable plastic pools   stacked with 10 infected fish averaging 12.40 ± 0.90 g and those were fed 

at maintenance level for 60 days prior to the experiments. Total 40 lactobacillus sp   isolates were 

isolated from mystus bleekeri.FROM the 40 lactobacillus sp isolates, the isolate PBR-12 was selected 

for further study. based on morphological, biochemical characteristics, the isolates were identified as 

lactobacillus sp. the pathogens were isolated, characterized and identified as Aeromonas sp., , 

Escherichia coli, Edwardsiella sp. Mycobacterium sp and Vibrio sp.. The isolate lactobacillus sp. PBR-

12 used and selected for further  antagonistic activity against all the pathogens by formation of zone of 

inhibition. The isolate lactobacillus pbr-12 showed significant antagonistic activity against only 2 

pathogens. Present study suggests that the lactobacillus isolates could be used with its probiotics 

potential in fishculture. 
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I.Introduction 

‘Probiotic’ word is self explanatory. 'Pro' means favor and 'bios' means 'life' literally means "for 

life" and an antonym to antibiotics, which involves multiplying few useful microbes to compete with 

the harmful ones, thus suppressing their growth. 

 

The lactic acid producing bacteria, i.e. accepted lactobacilli (Gildberg and Mikkelsen, 1998) 

have been the focus of much interest. (1) reported beneficial use of Lactobacills plantarum and 

Lactobacillus halveticus in turbot, Scophthalmus maximus (L.), leading to enhanced growth. The 

probiotic seen in human, Lactobacillus rhamnosus ATCC (American Type Culture Collection, 

Rockville, MD, USA) 53101 this strain was used for research. Lactobacillus rhamnosus used by 

administration at dose of 109 and 1012 cells g-1 of feed to rainbow trout .the study period was 51 days, 

and reduced mortalities from 52.6 to 18.9% (109 cells g-1 of feed) and to 46.3% (1012 cells g-1 of feed) 

following challenge with Aeromonas salmonicida (2). increased dosage is not necessarily reflective of 

superior protection. In other experiment, (3) reported that the administration of Carnobacterium 

divergence to Atlantic cod, Gadus morhua L., fry resulted inresistance to Vibrio anguillarum. In same 

way, (4) used Lactococcus lactis-AR 21, which induce the growth of rotifers and inhibited Vibrio 

anguillarum. Similarly, hopeful data were obtained by Jobornb on Carnobacterium inhibens verified 

that the bacteria were metabolically active in intestinal mucus (5) Although there have been no 

published reports on the use of probiotics in Chinese aquaculture, some researchers have been studying 

the potential benefit of using phototrophic bacteria of the genus Photorhadobacterium in grow out 

ponds culturing Penaeus chinensis (6). Present study suggests that the lactobacillus isolates could be 

used with its probiotics potential in fish culture. 

 

II. Material and methods 

2.1Sample collection, isolation and culture of probiotics and pathogenic bacteria from Mystus 

bleekeri 

The bacteria infected and healthy mystus bleekeri fishes were collected from nalegaon dam with 

the help of local fishermans, using ghagaria jal . these all fishes further brought to laboratory and kept 

in portable plastic pools after 0ne hour thre was sorting of infected and healthy fishes by examine 

keenly further after one week of gap we choose fishes  for isolation of pathogenic bacteria and healty 

fishes for isolation of  probiotic bacteria .the swabs was taken from various parts of mystus bleekeri 

which includes muscle ,some internal pars of gills, major parts from gut regions of healthy fishes. 

 

Infected fish were collected and sample were taken from skin lesions on fins and gills further it 

spreaded on culture medias like De Man, Rogosa and Sharpe agar,MRS agar, MRS broth, Thiosulfate-

citrate-bile salts-sucrose agar TCBS agar and Salmonella Serotyping Assay (SSA). these agar plates 

and broth were incubated at 37°c up to  24 to 48 hours after that all bacterial growth on culture plated  

were observed next to it the sub-culture were done for further characterization and identification. the 

record put in terms of morphology of colony gram staining reaction and motility tests were done 
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2.2 Biochemical characterization 

The bacterial isolates were also analyzed for various biochemical tests viz. catalase test, oxidase 

tests, motility test, indole producing test, and carbohydrates fermentation (arabinose, fructose, 

galactose, lactose, mannitol, salicin, sucrose and trehalose). These characteristics are considered for the 

species level identification of bacterial isolates. 

 

2.3 Preparation of probiotics diet: 

 

The fish feed was prepared out were shown in table 1 lactobacillus sp. was grown for 3 days  

with temperature  25°c in de man, rogosa and sharpe  broth and further centrifused with  12000 rpm 

speed for 20 min.. after that the cells were re-balanced in 100 ml (0.9% ) saline. egg albumin was 

applied to fish feed control diets were prepared as feed lacking of lactobacillus sp 

 

Table 1. Ingredient content of experimental diet with Probiotics 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

2.4 Experimental Setup and Feeding Trial 

Collected fish mystus bleekeri were stocked for acclimation in 60 litre portable plastic pools for 

one week. fishes were fed twice daily, at 09:00h and at 15:00h. the feeding rate was at 6 % body weight 

day-1 for the whole rearing period of 60 days, and the amount of feed was adjusted every tenth day 

following a bulk weighing of each group of fish. 

 

 

 

Ingredients 

 

Percent Content % 

 

Ground Nut Oil Cake 

 

50 

 

Wheat Flour With Rice Bran 

 

20 

 

Soybean 

 

20 

Fish Meal  

4 

 

Vitamine Premix 

 

3 

 

Beef Extract 

 

2 

 

Chromic Oxide 

 

1 
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2.5 Antagonistic activity 

5 sets of experiment, Aeromonas sp., Mycobacterium sp.,E-coli, Edwardsiella sp and Vibrio sp  

and  were conducted for 3 week For each bacterium 10 conical flasks (100 ml) have culture medium 

(50 ml) containing pure strain of bacterial fish pathogens. In this 4 ml of probiotic bacterial culture 

PBR-12 was added. The control flask contain only pathogens and without probiotics (PBR-12 ) 

bacteria. The entire flasks were incubated at 37oc for 2 week. Starting from first day, the number and 

growth of organism was monitored using standard dilution technique. 

III Results  

3.1Identification and characterization of microorganisms 

Forty lactobacillus isolates were obtained from fish mystus bleekeri and designated as PRB 1 TO 

PRB -40. Among the 40 lactobacillus isolates, only one distinct isolate PRB-12 was selected for further 

study. Selected isolate lactobacillus sp. PRB-12 was morphologically characterized as gram positive, 

rod shape and non motile. in MRS agar, beneficial bacteria showed district variation i.e., white smooth, 

irregular colony when we check the Fermentation reactions like Amygdalin Cellobiose. Fructose, 

Gelatos, glucose,lactose,maltose shows positive reaction.Enzymatic Reactions like Casein and esculin 

hydrolysis shows similar results as lactobacillus acidophilus. (Table 2). 

 

Table 2: biochemical test for probiotics organism PRB-12 isolated from Mystus bleekeri 

Basic Characteristics Properties (Lactobacillus spp.) 

Capsule -ve 

Catalase -ve 

Citrate -ve 

Flagella If present, peritrichous 

Gas -ve 

Gelatin Hydrolysis -ve 

Gram Staining Gram positive 

H2S -ve 

Indole -ve 

Motility -ve 

MR (Methyl Red) -ve 

Nitrate Reduction -ve 

Oxidase -ve 

Pigment yellow or orange to rust or brick red. 

Shape long - slender, Rod, 

Spore -ve 

Urease -ve 

VP (Voges Proskauer) -ve 

Fermentation 
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Amygdalin +ve 

Arabinose +ve 

Cellobiose +ve 

Fructose +ve 

Galactose +ve 

Glucose +ve 

Lactose +ve 

Maltose +ve 

Mannitol -ve 

Mannose +ve 

Melibiose Variable 

Enzymatic Reactions 

Casein 

Hydrolysis 
-ve 

Esculin 

Hydrolysis 
+ve 

 

Table 3: Basic biochemical test for pathogenic organism isolated from Mystus bleekeri 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Sr no Basic Characteristics pathogen 
1  

 

 

Aeromonas sp 

Arbutin +ve 

Arginine Dehydrolase +ve 

Elastase +ve 

Esculin Hydrolysis +ve 

2  Mycobacterium sp 

Growth at 25°C -ve 

Growth on P-Nitrobenzoic Acid -ve 

Growth on TCH (10 mg/ml) -ve 

Iron Uptake -ve 

3  E. coli 

Indole +ve 

Motility Motile 

MR (Methyl Red) +ve 

Nitrate Reduction +ve 

4  Edwardsiella sp 

Lysine Decarboxylase +ve 

ONPG (β-galactosidase) -ve 

Ornithine Decarboxylase +ve 

Phenylalanine Deaminase -ve 

5  Vibrio sp 

Hemolysis Beta Hemolysis 

Indole +ve 

Motility Motile 

MR (Methyl Red) -ve 
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Among the various biochemical assays studied the positive results were observed in 

lactobacillus isolates such as urease, catalase, fructose, glucose, lactose, maltose, mannitol and 

rhamnose whereas the negative results were indole, methyl red, vogus proskur, citrate utilization, 

nitrate reduction, oxidase and arabinose. fish pathogens, such as Aeromonas sp., e. coli, edwardsiella sp 

Mycobacterium sp and vibrio sp  were isolated from the gut, gill,muscle region of infected fishes. these 

five pathogens were morphologically characterized as aeromonas sp., e. coli, edwardsiella  sp. 

Mycobacterium sp and vibrio sp they were physically gram negative, motile and rod shape.among the 

various biochemical assays shown in table 3 . 

 

Among the various biochemical assays studied the positive results were observed in all five 

pathogens isolates, such as methyl red, nitrate reduction, catalase, oxidase and maltose, mannitol, 

rhamnose for sugar assimilation. whereas the negative results were obtained in indole, vogus proskur, 

citrate utilization, urease and arabinose for sugar assimilation. arabinose, fructose, glucose, lactose 

were fermented by isolated vibrio sp., e. coli, edwardsiella SP sp. and mycobacterium sp produce acid 

and gas (table 3). 

 

Based on the morphological characteristics and biochemical properties, the isolated fish 

pathogens are identified as aeromonas sp., vibrio sp., e. coli, edwardsiella  sp., mycobacterium sp. 

 

 

3.2 Antagonistic effect 

 

To evaluate the antagonistic effect of lactobacillus sp. isolate against the fresh water fish pathogens, 

vibrio sp., aeromonas sp., e. coli, edwardsiella sp. and mycobacterium sp isolates were isolated from 

the Mystus bleekeri. The antagonistic activity of lactobacillus sp. isolate was done against fish 

pathogens by Cross streak method. The zone of inhibition showed against aeromonas sp.( 

15.01±1.11) which is more than 10 mm , followed by mycobacterium sp (14.04±0.5), e. coli 

(10.01±1.0), vibrio sp(8.1 ±1.70) and edwardsiella sp(7.2±0.5) (table 4). 

 

The size and weight of the Mystus bleekeri increased nearly 21 g when compared to that of 

control fish without  probiotic feed, here total weight recorded was 17.03 g. it shows that the 

lactobacillus isolates potentially  used as probiotics bacteria in Fish culture farms which showed 

greater growth improvement. 
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Table 4: antibacterial activity of the Probiotic PBR-12 from gut region of mystus bleekeri   against 

fish pathogens 

 

 

IV DISCUSSION & CONCLUSION: 

The digestive tract of fishes contains a much higher number of microorganisms than the surrounding 

water, as many as 108 cells g-1 Reports on the presence of lactic acid bacteria in the intestinal 

microbiota of fish  suggest that there exists lactic acid bacteria that constitute non-pathogenic 

members of the indigenous intestinal microflora of healthy fish.(7). this phenomenon operates by 

substitution of depressive microbial agents which hinders growth. In the absence of antigenic stimulus 

provided by pathogenic bacteria, the free plasma cells in the mucosa are reduced resulting in better 

absorption and utilization of the nutrients. 

 

It was observed that the survival percentage of Labeo rohita fingerlings of different 

experimental group didn’t show any significant difference between the groups. But in contradiction 

there are reports of higher survival and net production of fish when the pond was treated with 

probiotic bacterial inoculum (8)  

The use of probiotics for disease control in aquaculture is PROMICING feeding with formalin-

inactivated A. hydrophila A3-51 increased goldfish resistance against A. salmonicida. Same as in, 

rainbow trout fed A. sobria GC2 at rate of 5 × 107 cells g−1 showed improved resistance to L. 

garvieae and S. iniae (9) in catfish and shrimp ponds, respectively. Furthermore, Kennedy et al. (1998) 

used Bacillus 48 to enhance the quality and viability of common snook, Centropomus undecimalis 

(Bloch). These workers found that Bacillus improved the survival of larvae, increased food absorption 

by enhancing protease level and gave better growth. Also the probiotics decreased the number of 

suspected pathogenic bacteria in the gut. (10) 

 

S.No Isolated pathogens 

Zone of Inhibition 

Day -7 

Zone of Inhibition 

Day-14 

Zone of Inhibition 

Day-21 

1. 

Aeromonas Sp. 

 12.05±0.11 

13.07±1.07 15.01±1.11 

2 Mycobacterium Sp 

 

11.02±0.2 12.01±0.4 14.04±0.5 

3. 

E. Coli 

 

8.02±0.1 9.03±1.2 10.01±1.0 

4. 

Edwardsiella Sp 

 5.2±0.2 

6.0±0.3 7.2±0.5 

5. 

Vibrio Sp 

 4.8 ±1.42 

6.3 ±1.51 8.1 ±1.70 
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From the present investigation, we can concluded that the antagonistic effects of isolate 

lactobacillus PBR-12 against the fresh water fish pathogens is effective and safe which helpful in the 

bacterial disease control  in Mystus bleekeri.  
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