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intestinal microflora of common carp Cyprinus carpio L. 
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Summary 
        The presence of Bacillus species Were investigated in the intestine of 50 fish specimens 

common carp Cyprinus carpio weigh  range between 1400-1500g in weigh were obtained 

from commercial farms in north of Baghdad through period of September to December 

2010.The result revealed presence of gram positive, rod shape bacteria grow  in the 

mesosphilic temperature range. The optimal temperature was 25-35C° facultative aerobes and 

produce catalase an enzyme. The bacterial antagonist activity was tested with fish culture 

pathogenic bacteria. The modified antagonistic method results showed that Bacillus subtilus 

could inhibit Aeromonas hydrophila after 24 hours. The highest level of antibacterial 

substances of this bacillus was produced in 48 hours. The aim of this study is to isolate and 

identify the Bacillus spp. and study its efficacy as probiotic against A. hydrophila in a fish 

culture. 
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) معسزات حيوية ( مه مكووات امعاء اسماك  Bacillus subtilusعسل وتشخيص بكتريا 

 .Cyprinus carpio Lالكارب الشائع 
 

 سىدش عون علي الصفارو جمال خلف عطية الفراجي

 خايعح تغذاد  /كهُح انطة انثُطرٌ 

 الخلاصة
خهثد  ،غى -1500  1400تىزٌ َرراوح تٍُ Cyprinus carpioًَىرج يٍ سًكح انكارب انشائع 50فحصد ايعاء        

 تكررَا عصىَحاظهرخ َرائح انفحص وخىد .  2010 يٍ يسارع فٍ شًال تغذاد نهًذج يٍ اَهىل انً كاَىٌ الاول عاو 

اخرُارَح انًُى فٍ انىسط انهىائٍ ، ° و  25-35ذرراوح تٍُ   mesophilicانشكم ويىخثح نصثغح كراو ذًُى تحرارج 

انثكررَا انًرضُح   ضذ Bacillus subtilusاخرثار انفعانُح انرضادَح نهثكررَا واظهرخ َرائح وذُرح اَسَى انكاذهُس , 

 24تعذ  Aeromonas hydrophilaذسرطُع ذثثُط ًَى تكررَا  Bacillus subtilus انثكررَا اٌ  ،تطرَقح ذضاد يحىرج 

 Bacillus هذفد انذراسح انً عسل وذشخُص تكررَا  ساعح . 48سرىي نهًىاد انًثثطح َُرح كاٌ تعذساعح واعهً ي

subtilus  وايكاَُح اضافرها كًعسزاخ حُىَح فعانح نهسُطرج عهً انثكررَاAeromonas hydrophila  فٍ ذرتُح

 الاسًاك.

Introduction 

    The increasing in aquaculture is said to be paralleled with a corresponding increasing in the 

occurrence of infectious diseases resulting often from high stocking densities and stress 

conditions that favour the occurrence and spread of pathogens. Cultured fish suffer a wide 

variety of bacterial, viral, parasitic and fungal diseases (1). Examples include motile 

aeromonad septicaemia, vibriosis, columnaris, edwardsillosis and furunculosis .  

     Among these, the diseases caused by motile aeromonads particularly Aeromonas 

hydrophila are wide spread and affect a wide Range of mostly freshwater species. Motile 

aeromonads are implicated in a number of disease conditions including hemorrhagic 

septicemia, ulcerative conditions, abdominal distensions, fin/tail rot and exophthalmia (1).  

    Recently, disease management strategies were based mainly on chemotherapy (2). 

However, the emergence of drug resistance in pathogens, problems associated with drug 

residues in cultured fish, and awareness towards environmental pollution problems emanating 

from the use of chemotherapeutants have led to greater focus on alternative methods of 

disease management (3). In recent years, disease prevention by means of optimal husbandry 

and use of vaccines, immunostimulants and probiotics has been increasingly recognized (4, 

5). 
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     Probiotics may be considered as an alternative to antimicrobials in disease control 

strategies of cultured fish. Probiotics have been defined by different workers but the definition 

by Fuller (6) has attracted much attention. He defined probiotics as live microbial feed 

supplements which beneficially affect the host animal by improving its intestinal balance. 

Furthermore, FAO/WHO (7) referred to probiotics as live micro-organisms which confer 

health benefits on the host when administered in adequate amounts. Probiotics enhance the 

performance of the intestinal microbial flora by colonizing the gut and depriving pathogens of 

adhesion sites and nutrients (8). Research on probiotic in aquaculture focused initially on fish 

juveniles, but subsequently concern was shifted to fish larvae and shellfish (5) To date, most 

probiotics used in aquaculture belong to Lactobacillus, Carnobacterium,  Aeromonas, 

Bacillus , Pseudomonas and Vibrio genera. 

    Probiotics such as the gram positive Bacillus offers an alternative to antibiotic therapy for 

sustainable aquaculture. Although many genera of bacteria were used as probiotic in 

aquaculture such as Vibrio alginolyticus, Pseudomonas fluorescens and Alteromonas sp. (9), 

Bacillus species offer several advantages over gram negative bacteria , including longer shelf 

life, because they produce end spores that are tolerant to heat and desiccation ,and the broad 

spectrum activities of their secondary metabolites (10 ). In Vitro production of inhibitory 

compounds toward known pathogens for the considered species has often been used in the 

selection of putative probiotics (5). In this study, the potential portions which were isolated 

from intestine of common carp were tested by focusing on competitive and inhibitive 

capabilities against some common pathogenic bacteria in aquaculture including A. hydrophila. 

Materials and Methods 
     A total of 50 common carp were obtained from commercial fish in the north of Baghdad 

from September 2010- to December 2010, and maintained in aquarium filled with tap water at 

21 
°
C. 

      Analytical grade chemicals and dyes were obtained from Al-Kindi Company for 

production of veterinary vaccines and drugs, bacteriological media were obtained from oxoide 

UK which include set of biochemical media, blood agar base and Nutreint agar. 

     Bacillus spp. were isolated from the various samples of the common carp  Cyprinus carpio 

of fish farm in the north of Baghdad (average between 1400-1500 g in weight).  

     They were brought to the laboratory alive and sacrificed. The abdomen surfaces were 

thoroughly scrubbed with an alcohol (70% ethanol) and aseptically dissected to remove the 

intestines , The Intestines were ground by homogenizer and dissolved in 5 ml of 1.5% NaCl 

per fish and the diluted 1.5% NaCl were heat shocked on water bath at 80 °C for 20 min 

followed by cold shock with normal tap water immediately (11(.Then the intestine solution 

was spread on plates using spread plate technique on Nutrient agar (NA) supplemented with 

1.5% NaCl (w/v) and incubated at 30 °C for 24 hours. Isolates were purified by streaking on 

NA supplemented with 1.5% NaCl (w/v). Catalase test were used for identifying Bacillus 

species. Identification based on their morphological and biochemical characteristics. 

     Pure cultures were kept in semisolid nutrient medium supplemented with 20 % (v/v) 

glycerol at -20
o
C. Cultures were routinely grown on nutrient agar supplemented with 1.5 %( 

Oxoid) at 25
o
C (graph1). 

 The bacterial isolate send to the collaborating laboratory (Central Health Laboratory/Baghdad 

/Ministry of Health).  To confirm the identification of Bacillus subtilus that was isolated on 

Department of Pathology and Poultry diseases Laboratory / College of Veterinary Medicine/ 

University of Baghdad. 
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Isolation and identification of Bacillus subtilus from fish 

 

Aseptically removed intestines 

 

Homogenate of intestine in 5ml of 1.5% Nacl solution 

 

Heat shocked on water bath at 80C
◦
 for 20 minutes 

 

Cold shocked with normal tab water immediately 

 

 

Serial dilution spread on nutrient agar plate supplemented with 1.5% Nacl w/v incubated at 30 

C
◦
 for 24 hr 

 

Isolates bacterial purified by streaking on nutrient agar 

 

 

 

Microscopic examination                               Biochemical examination 

Gram stain G+ve                                             Starch hydrolysis (+) 

                                                                    Catalase production (+) Aerobic bacteria (+)                                       

VP (Vogues Proskauer)(+) 

Spore forming (+)                                             Citrate utilization (+) 

                                                                          Growth at 6.5% Nacl(-) 

 

 

 

Antigonistic activity 

 

 

Graph (1) isolation and identification of Bacillus subtilus 

Inhibition activities of Bacillus subtilus 

 
    This method was modified from (10). Bacillus from single colony was transferred to NA 

plate as three spots per plate and grown for 1 day, 2 days ,3days and 4days at 30°C. 

A.hydrophila  was grown overnight in NB broth and 0.2 ml of the culture of A. hydrophila in 

NB was mixed with 20 ml NA agar (40- 45°C). This suspension was gently poured on top of 

the agar with the pregrown Bacillus isolates. After incubation for 24-48 hours at 30°C, the 

plates were inspected for growth inhibition zones on the lawn of A. hydrophila. The 

comparison between size of clear zone in the Bacillus subtilus Plate which were inoculated 1 

day, 2 days,3 day and 4 days were determined. 

 

Results 
Isolation and identification of Bacillus subtilus 

     Biochemical characterization and identification of bacteria isolated table (1) had a strong 

gram-positive reaction. Cellular morphology suggests that it is a thick unicellular rod-shaped 

bacteria, capable of forming round, wavy, convex, rough, and opaque colonies. Cells are 

aerobic, endospore-forming, and motile while spores are ellipsoidal and central in position. 

Isolate bacteria was capable of utilizing glucose, xylose, sucrose, mannitol, arabinose, and 

fructose as carbohydrate sources for growth and grew at pH levels of 5, 8, 9, and 11 and 

salinities of 3%, 6%, and 8%, but not 10%. It did not decarboxylase the amino acids lysine, 

ornithine, and arginine. The isolate bacteria were positive for the Vogues Proskaeur reaction 

and negative for the methyl red test. It can produce catalase, oxidase, and in dole, but not 

hydrogen sulfide and can utilize citrate, reduce nitrate, liquefy gelatin, and hydrolyze starch 

and casein, but not urea.  
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Table (1) Identification of isolated Bacillus subtilis using morphological and biochemical 

characterization 

 
Inhibition activities of selected Bacillus subtilis  

  Bacillus subtilus showed inhibition effect to A. hydrophila. The  results showed that Bacillus 

subtilis could produce antibacterial substance at highest level in 2 days that was 4.8mm (Fig 

2) but there were no different from 3 and 4 days as measured by size of clear zone (Fig 3) and 

lower level in 1 day(fig 1)  (Graph  2). 

 
Fig(1) Inhibition zone of Bacillus subtilis against Aeromonas hydrophila after incubated Bacillus 1 day 

 
Fig(2) Inhibition zone of Bacillus subtilis against Aeromonas hydrophila after incubated Bacillus 2 days 

Tests Active 

ingredients 

Reactions/Enzymes results 

Gram stain + Arginine - 

Cellulare morphology Rod shape Vogues proskaeur + 

Colony shape Round, wavy 

convex,opaque 

Methyl red - 

glucose + Citrate + 

xylose + Nitrate reduce nitrate  

sucrose + Gelatin + 

mannitol + Starch + 

Arabinose + Casein + 

Fructose + Urea - 

Growth at pH5.8.9 and 11 + Catalase + 

Salinities 3%,6% and 8% and 

not 10% 

+ Oxidase + 

Lysine - H2S - 

Ornithine - Indol + 
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Fig(3) Inhibition zone of Bacillus subtilus against Aeromonas hydrophila after incubated Bacillus 3 ,4days 

 

 
 
Graph (2) Size of clear zone of Bacillus subtilis when pre-cultured 1, 2 ,3 and 4 days showing inhibition 

effect against Aeromonas hydrophila 

Discussion 

    Biochemical characterization and identification of bacterial isolated the morphological and 

physiological characteristics of bacterial isolated were comparison with (12) and (13) place 

this bacterium in the Bacillus genus and species subtilis. Bacillus is distinguished from other 

endospore-forming bacteria by being a strict or facultative aerobe, rod-shaped, and catalase-

positive. Bacillus subtilis is distinguished from other members of the genus by its biochemical 

reactions, unicellular rod-shaped morphology, and ellipsoidal spore forming ability. 

    Bacilli are not commonly found in Gastro- intestinal tract but have been isolated from carps 

(14), coastal fishes (15), bivalves (16), shrimp culture ponds (17), and shrimp larvae-rearing 

medium (18). 

    Most Bacilli produce antibiotics such as difficidin, oxydifficidin, bacitracin, polymyxin, 

subtilin, mycobacillin, bacillin, gramicidin, or bacillomycin B and are antagonistic to 

pathogenic bacteria in both in vivo and in vitro conditions (19, 20).  

    Bacilli are not associated with aquatic organism pathology and are widely accepted and 

used as probionts (21). We focused only on genus Bacillus subtilus ,which showed 

antagonistic activity to pathogenic bacteria in aquaculture(Aeromonas hydrophila) in many 

studies (22; 17). Bacillus subtilus. are commonly found in marine sediments and therefore are 

naturally ingested by animals such as shrimps and fish that feed in or on the sediments (21). 

So, we isolated Bacillus subtilus from intestine of Cyprinus carpio and tested for antagonistic 

activity to show inhibition effect of A. hydrophila. The antibacterial substance was produced 

in highest level in 48 hours. The reduction of pathogen growth and cell density indicate that 
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extracellular bacteriolytic products produced by Bacillus subtilus were responsible for this 

inhibition. The in vitro production of compounds that inhibit known pathogens is often used 

in the selection of putative probiotic strains (18). In the present in vitro study, Bacillus 

subtilus inhibited A.hydrophila and hence was selected for further study as probiont. Also the 

results could explain higher levels of protection against Aeromonas hydrophila in the groups 

that was fed higher level of the probiotic contain Bacillus subtilis. 

       Many studies supported that Bacillus subtilus could reduce pathogenic bacteria in 

aquaculture. (17) reported P. monodon immersed in Bacillus subtilis BT23 at a density of 10
6 

-10
8
 -CFU/ml for 6 days showed 90% reduction in accumulated mortality when challenge 

with Vibrio harveyi at 10
3
 - 10

4
 CFU/ml for 1 hour.  

    (22) used microbial products, Bacillus spp., Saccharomyces sp., Nitrosomonas sp. and 

Nitrobacter spp. in fish and shrimp pond by immersion for 110 days, the results showed that 

Bacillus spp. were dominant in all ponds and the bacterial populations were changed use this 

probiotic.  

     It has been demonstrated that Bacillus subtilus, produced substances that could inhibit the 

growth of the pathogenic bacteria; Bacillus subtilus showed competitively exclude the 

pathogenic bacteria. The presence of this Bacillus spp. could protect the aquatic animals 

against the infection by pathogenic bacteria and might be applied as good probiotic in 

aquaculture. 
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