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Abstract: 

 The effect of Bacillus subtilis and L.rhamnosus incorporated 

diet was investigated on survival of Penaeus vannamei when 

challenged with V. harveyi. 25- day old shrimps were stocked in three 

circular tanks. Tank - 1 shrimps were fed with Lactobacillus 

rhamnosus incorporated diet and tank- 2 shrimps were fed with 

Bacillus subtilis incorporated diet. The other tank shrimps were fed 

with commercial diet without probiotic which served as control group. 

After 3 weeks of feeding trail, shrimps were challenged with V. harveyi 

adopting immersion method. Shrimps fed on B. subtilis incorporated 

diet upon challenging with V. harveyi showed 75 %   survival, where 

as shrimps fed on Lactobacillus rhamnosus incorporated diet resulted 

in 68% survival rate, and negative control group shrimps which 

received only V. harveyi showed 100% mortality and control group fed 

with commercial diet without probiotic showed 95% of survival rate.  

                                                           
1 Corresponding author: jee1aqua@gmail.com 
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Statistical analysis was performed using analysis of variance 

(ANOVA) at P < 0.05 using spss 13 version 

 

 

Key words: Probiotic diet, V. harveyi, Lactobacillus rhamnosus and 
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INTRODUCTION 

 

Penaeid shrimps are among the most important and 

extensively cultured crustaceans in the world (> 60 countries). 

India is one of the major shrimp producing countries along with 

China, Indonesia and Thailand. Farm-reared shrimp is 

increasing in popularity and profitability due to its exclusive 

flavor   and high nutritive value [1]. In recent times, shrimp 

culture has been frequently affected by viral and bacterial 

diseases inflicting huge loss. Bacterial diseases are considered 

to be a major cause of mortality in shrimp larvae culture [2]. 

The most prevalent bacterial disease is Vibriosis which causes a 

mass mortality both in larval cultures and shrimp production 

[3]. 

The major virulent strains of vibrio’s in shrimp are 

Vibrio alginolyticus, V. anguillarum, V. harveyi and V. 

parahaemolyticus. It is common for hatchery managers to try to 

control bacterial infections or even the presence of potentially 

pathogenic bacteria in the system. For preventing and 

controlling diseases, antibiotics, and other chemicals were used 

possibly creating antibiotic resistant bacteria, persistence of 

antibiotics and other toxic chemicals in aquatic environment 

thus creating human health hazards. Thus, refusal of shrimps 

with   antibiotics, steroids, chemicals. More recently probiotic 

microorganisms and vaccination or other forms of   

immunostimulation have also been employed. The definition of   

probiotics is for ‘life’. Probiotic is defined as a living 
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microbiological dietary supplement that provides a nourishing 

environment to the friendly flora living in the digestive tract. 

Probiotics are noticed to prevent pathogens from proliferation 

[4, 5] improve health of culture species [6, 7] by improving the 

balance of intestinal microflora [8, 9].  The introduction of 

Bacillus species in proximity to pond aerators reduced chemical 

oxygen demand, and increased shrimp harvest [10]. 

Increase of shrimp or prawn survival in ponds where 

some strains of Bacillus sps were introduced [4]. The inhibitory 

activity of Bacillus species against luminous Vibrio species in 

pond sediment, but the effect on shrimp/prawn survival might 

be due either to a probiotic effect, or to an indirect effect on 

animal health. Probiotics are noticed to prevent pathogens from 

proliferation, improve health in culture species by improving 

the balance of intestinal microflora.  

Thus the present study is carried out to test the 

potential use of Bacillus subtilis, Lactobacillus rhamnosus as 

feed incorporated diet in controlling bacterial disease caused by 

Vibrio harveyi, in Litopenaeus vannamei [4] 

 

MATERIALS AND METHODS 

 

Penaeus vannamei 25 (juvenile 30), 1.5 ±0.05 g (mean±SD) body 

weight, was acclimatized to the Laboratory conditions. The 

lactic acid bacterium, Lactobacillus rhamnosus and Bacillus 

subtilis   were collected from IMTECH Chandigarh.  The 

probiotic bacteria L. rhamnosus   was cultured in Man-Rogosa-

Sharpe broth (MRS, Himedia). Bacillus subtilis was cultured in 

Bacillus broth (Himedia) and incubated under continuous 

agitation of 180rpm at 37°C for 24h.  

The bacterial cultures were centrifuged at 4000 rpm for 

15 min at 4ºC and   harvested. The collected bacteria were re 

suspended   in normal saline solution to 5 x 1013   CFU/ml of 

Bacillus subtilis and 3x10 5 CFU/ml of   L. rhamnosus. Feed   
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was oven-dried at 35ºC for 1 - 2 h.  The control diet was sprayed 

with sterile culture medium as described by [11]. 

 

Antimicrobial Activity 

The probiotic bacteria L. rhamnosus   was cultured in Man-

Rogosa-Sharpe broth (MRS, Himedia). Bacillus subtilis was 

cultured in Bacillus broth (Himedia) and incubated under 

continuous agitation of 180rpm at 37°C for 24hrs. Strains were 

phenotypically identified by Gram staining and the culture was 

centrifuged at 7000 rpm for 10 minutes. Extracellular fraction 

was collected 25µl of extracellular was used to perform well 

diffusion method   against Vibrio harveyi, that were grown in 

marine agar.  

   

Challenge Test  

Twenty five days old shrimps were randomly divided into four 

groups of twenty animals each group. Shrimps   in group I 

served as control. The animals in groups II, III and IV treated 

as experimental groups. Group II received   Bacillus subtilis 

incorporated pellet feed, whereas Group III received 

Lactobacillus rhamonusus supplemented diet and  group IV 

serve as negative control, which received only Vibrio harveyi,  

pathogen.  Shrimps were fed with pellet feed thrice a day. After 

3 weeks of feeding trail, shrimps were challenged with 

V.harveyi 4× 10-4 CFU/ml   adopting immersion method. The 

probiotics treated animals were exposed to pathogenic bacteria 

V.harveyi for 10 hrs and transferred to their respective tanks 

shrimps were recorded for survival rate.   

 

RESULTS 

 

Antimicrobial Activity 

Bacillus subtilis and Lactobacillus rhamnosus showed 

antimicrobial activity against chosen pathogenic bacteria Vibrio 
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harveyi. B.subtilis showed maximum zone of inhibition against 

Vibrio harveyi (5.9 mm) compared to Lactobacillus rhamnosus 

(5.5 mm).  

                     

Challenge Test  

The studies regarding challenging of Litopenaeus vannamei   

against V.harveyi resulted that the mortality of shrimp   was 

reduced by Bacillus subtilis compared to Lactobacillus 

rhamnosus under in vitro conditions. Shrimps fed on   B.subtilis 

incorporated diet   upon challenging with V. harveyi showed 75 

% survival, Shrimps fed on Lactobacillus rhamnosus 

incorporated diet resulted in 68% survival rate, where as 

negative control group shrimps which received only V. harveyi 

showed 100% mortality and control group fed with commercial 

diet without probiotic showed 95% of survival rate.  

 

 
Fig 1. Survival rate of shrimp fed with probiotic bacteria 

 

Mean error bars in the graph represent mean+ standard error 

from the duplicate samples that were tested. Significances of 

differences: P < 0.05- (ANOVA)   

 

DISCUSSION  

 

In aquaculture, it is important to provide shrimp a healthy 

environment  so commercial antibiotics and disinfectants are 

commonly employed for disease management, although this is 
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not advisable due to cost effectiveness, environmental hazards, 

and the antibiotic resistance developed by many pathogens [12]. 

To overcome this present situation, probiotics are widely used 

as effective antimicrobial agents. Probiotics are noticed to 

prevent pathogens from proliferation [4, 5] improve health of 

culture species [6] by improving the balance of intestinal micro 

flora [8, 9]. In the present study, two different probiotic bacteria   

Bacillus subtilis, Lactobacillus rhamnosus efficiently controlled 

the proliferation of pathogenic Vibrio harveyi. All probiotic-

treated groups   resulted low mortality when compared to 

control and negative control groups. Resistance against 

experimental infection with V. harveyi was clearly elevated in 

shrimps that were fed with   B. subtilis and L. sporogenous. 

Shrimps fed with   B. subtilis showed better survival compared 

to L. rhamnosus and control groups. It was clear from our study 

that the application of probiotics, B. subtilis and   L. rhamnosus 

incorporated diet had beneficial effects on the survival rate of 

shrimp (P. vannamei) by enhancing the immune system of 

shrimp. Previous studies showed that supplementation of the 

commercial Bacillus probiotic significantly increased the 

survival rate of India white shrimp (Fenneropenaeus indicus) in 

the treatments over the controls [13].  [14, 15] showed better 

survival of blue crab (P. trituberculatus) when inoculated with 

Thalassobacter utilis  in  larval rearing tanks at the 

concentrations of 106 cells ml−1 and observed a survival of 

27.2% in the test tanks compared with 6.8% in the control tank, 

with no bacteria inoculated. Use of Lactobacillus showed 

increased survival compared to control after 100 days feeding 

trail  in P .monodon [7] and also showed similar results after 

challenging shrimps with, V. harveyi   pathogen by immersion 

for 10 days; all probiotic treatment groups showed increased 

survival compared to control groups [8]. 

The use of Lactobacillus sp. as the probiotic bacteria in 

the giant tiger shrimp (P. monodon; Fabricius). They 
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investigated effective of Lactobacillus treated shrimps against 

vibriosis and white spot diseases [16].  

 

CONCLUSION 

 

B. subtilis and   L.rhamnosus are efficient probiotics and can be 

used as feed supplement   for shrimp, Penaeus vannamei. Use 

of these two   probiotics resulted in higher survival rate 

compared to control groups. Both the probiotics are potential in 

controlling Vibrio harveyi   in shrimps by producing 

antimicrobial compounds and enhancing immunity. 
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