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INTRODUCTION
The annual increase in farmed freshwater prawn production in the world during the decade ending 2001
has been estimated as 29%, and 48% during 1999-2001,with the production of all Macrobrachium species
in 2001 being about 3,00,000 mt [1]. An alternative method to antibiotic treatment is the application of
probiotics. Probiotics are defined as “‘live microorganisms, which are consumed in adequate amounts,
confer a health benefit for the host [2].
Lactic acid bacteria which have probiotic properties stimulate the growth of preferred micro-organisms,
compete harmful bacteria, and reinforce the organism's natural defense mechanisms [3]. The application
of probiotics and may result in elevated health status, improved disease resistance, growth performance,
body composition, production of inhibitory compounds, competition for chemicals or available energy,
competition for adhesion sites, inhibition of virulence gene expression or disruption of quorum sensing,
improvement of water quality, enhancement of the immune response, source of macro or micronutrients
and enzymatic contribution to digestion and improved gut morphology and microbial balance[4-9].
Application of probiotics for intensive shrimp cultivation is the most promising preventive methods
developed to fight against diseases caused by V. anguillarum, V. vulnificus, V. alginolyticus and V.
harveyi.
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Many probiotics including Lactobacillus sp.[10-11], Bacillus sp.[12], yeast[13-14] and many Gram-
negative bacteria | [15] have been reported that they effectively inhibited Vibrios in shrimp cultivation.
The objectives

*To study the growth of Machrobrachium idae using Lactobacillus rhamnosus.

*To estimate the survival rate of Machrobrachium idae. '

*To assess the immune response of Machrobrachium idae to a pathogen.

MATERIALS AND METHODS
Lactobacillus rhamnosus was a live bacterium (Yoghurt). Nutrient agar was employed as a medium in
determining the standard plate count. After isolation and initial screening for antibiotic activity, the
lactobacillus probionts were maintained at -80 ® C as well as agar slants.
Lactobacillus rhamnosus were grown for 3 days at 12°C in shaken bottles with full medium composed of
Bacto trypton (0.5%) KHPO, (0.2%), glucose (0.5%) and 1% each of a standard mineral, vitamin and
nucleotide solution, The culture were centrifuged for 15min at 4000rpm, and the pellets resuspended in
sterile saline water to OD600mm = 2.0-2.5 before being sprayed on the pellets[16].
Experimental Diets: According to Gismondo et al.[17] basal diet (Control) containing 31.10% protein
was prepared and basal diet was mixed with dietary level of 1%, 2% and 3% Lactobacillus rhamnosus
(Experimental).
Feeding Trials: Four groups of prawns were collected and graded by size and each group of 10 prawns
with the total weight of 0.334+0.23g/group was stocked into 25 litres trough. The basal diet was fed to all
during 1 week conditioning period. Each diet was fed to prawns in triplicate groups at 3% of the body
weight daily. The feeding trial was conducted for 4 weeks. Survival rate and growth in terms of
percentage weight gain were calculated. The haemolymph of experimental prawn was analyzed using the
standard methods [18-19].
Pathogen challenge test: Prawn in the control and treated groups 10 prawn / treatment) were immersed
in a suspension of Vibro alginolyticus at~ 10 7 CFU/ml " according to Austin ef al. [20] and survival
was determined after 28 days of challenge. Antibacterial activity was determined as the diameter (mm) of
the clear inhibitory zone formed around the well.
Data analysis
Data from both feeding trials and the bacterial challenge were suspected to analysis of standard deviation.
Difference in treatment means considered significant at p<0.05.

Wi - Wi
Percentage of weight gain=

X 100

Wi
Wi-Initial average weight of the experimental animals at day 1
Wif-Final Average weight of experimental animals

(Ni —Nf)
Survival rate (%) = — X 100
i Ni
Ni - Initial number of animals
Nf - Final number of animals

RESULT AND DISCUSSION
Feed intake and growth rate of Machrobrachium idae were significantly different in various treatments at
the levels of p<0.05 (Table 1). However growth rate of M. idae differed among the diets treatments at
p<0.05 level of significance, with highest growth rate in the diets containing highest level of probiotic of
Lactobacillus. No health problems were detected in any group of prawn in the feeding trials.
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There were significant differences of the body weight and length gam between basal cllet and
experimental diets containing different doses of Lactobacillus sps. (Table 2). The raising of fresh water
prawn M.idae on the basal diets incorporate with Lactobacillus rhamnosus showed an increase in body
weight and length. No obvious pollution effect on water quality was found. The survival of M idae after
first and second weeks was significantly different between the control and the treated group (Figure 1).
Growth and survival rate of the ponds which was applied with probiotics was higher than that of control
ponds [21].

Our result was supported by Amal S. Saad [22]. Experimental diets were identical in all aspects except for
variation in the probiotics ratio. Generally, growth performance and survival of the probiotic fed groups
were significantly higher (P<0.05) than the control group.

Table 1. Relative growth rate of Macrobrachium idae fed with different doses of Lactobacillus rhamnosus
in 35 days of feeding trials

Diets Growth rate mg/g wet wt/day
Day 1 Day 7 Day 14 Day 21 Day 28 Day 35

Control 0.32540.013 | 0.328+0.045 0.33240.056 0.345+0.067 0.357+0.078 0.362+0.043
Basal diet + 0.340+0.023 | 0.351+0.034* [ 0.359+0.056 0.36140.067* | 0.379+0.078* | 0389:+0.024*
1% Lactobacillus

Basal diet + 033420045 | 0.34120.036 | 0.35840.034** | 0.367+0,023 | 0.374+0.029* | 0.376+0.003*
2 % Lactobacillus

Basal diet + 0.330+0.023 | 0.335+0.034 | 0.356+0.045** | 0.386+0.021 0.401+£0.091 | 0.403+0.091**
3 % Lactobacillus

Values are expressed as Mean =5.E *=Significant at P<0.05% **=P<0.01%

Table 2. Growth performance of weight and length of Macrobrachium idae

Treatment Weight in gm Length in cm
Initial - Final Initial Final
Control 0.356+0.21 0.47440.23 0.8820.07 1.2540.23
1% Lactobacillus 0.412+0.03 0.52340.52 0.83+0.05 1.25+0.02*
2% Lactobacillus 0.325+0.45 0.457£0.45 0.96+0.01 1.46+0.29*
3% Lactobacillus 0.395+0.23 0.542+0.01 0.92+0.01 1.83£0.01*

Values are expressed as Meant S.E *=Significant at P<0.05%

Table 3. Total Hnemocyte Counts of Macrobrachium idae fed with different doses of Lactobacillus rhamnosus

in 35 days of feeding trials

Diets Total haemocyte counts [Cells/mm’

Day 1 Day7 Day 14 | Day21 | Day28 | Day35
Control 2235436 | 2231+41 | 2413221 | 2600424 | 3130435 | 3512432*%
Basal diet + 2365445 | 2400435 | 2623445 | 269321 | 3251436 | 3654£14*
1%Lactobacillus
Basal diet + 2436214 | 256323 | 2700+£31 | 2904421 | 301525 | 360431
2%Lactobacillus
Basal diet + 2563+12 | 2896+35 | 3512436 | 3584435 | 3910456 | 3956+24*
3%Lactobacillus

Values are expressed as Mean+ S.E *=Significant at P<0.05%
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The total haemocytes of fresh water prawn M.idae fed with batal diets and experimental diets
incorporated with probiotic are illustrated in Table 3. The Total haemocytes counts of M.idae fed with
Lactobacillus ranged from 2563-3956 cells/mm’, Ringo and Gatesoupe [23] stated that bacteria, capable
of producing lactic acid fermentation may inhibit the proliferation of putrefactive microbes in the
digestive tract of aquatic organisms and thus contribute to improved health status of the host. Further, the
release of lactic acid resulting in modifications of the gut's pH may be another factor accounting for the
effect observed in its microflora. Vézquez er al.[24] showed that lactic and acetic acids are responsible for
the effects of nine potential lactic acid bacteria probiotics tested for their inhibitory effects on four
common pathogens of turbot.

Fig. 1: Survival responses of Macrobrachium idae fed with basal and experimental diet incorporated
with Lactobacillus
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Fig. 2: Total Viable Counts of Lacfobacillus Bacteria
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able counts of V.alginolyticus in midgut content of Macrobrachium idae
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In the present investigation, the midgut of the prawn M.idae fed with basal diets showed increased total
viable populations of V.alginolyticus than the basal diets incorporated with probiotics (Figure 2). This is
in accordance to the investigation of Mathieu Castex et al.[25] who stated that the highest concentration of
probiotic in the shrimp gut was obtained 2 hrs after feeding. During the first 2 weeks, prevalence and load
of V.nigripulchritudo strains in haemolymph was lower in animals fed with the probiotic diet (Figure 2 &
3).
The present study showed that the growth of pathogenic V. alginilyticus was controlled by non-
pathogenic Lactobacillus rhamnosus under invivo and invitro conditions (Figure 2). The studies of
Ponpisit Utiswannakull er al.[26] also agree with these observations. When the regular feed of P.
monodon was supplemented with BP1]1 at ~109 CFU g-1 feed, a higher shrimp growth, feed conversion
ratio, survival and general health was obtained for postlarvae (PL) shrimp both in concrete tanks and in an
earthen pond. Adapted probiotic used as an effective biocontrol agent for shrimp with high level of
inhibition against V.alginolyticus.

CONCLUSION
During 35 day feeding trial, feed intake, growth rate of M.idae was significantly different in various
treatments at the level of p<0.05 significance. Highest growth rate was observed in 3% of Lactobacillus
diets. There is significant body weight and length gain between basal and Lactobacillus diets.
The survival response of M.idae fed with basal and Lactobacillus incorporated diets on day 28. The oral
feeding of the basal dicts incorporated probiotics had positive effects on the survival rate of M.idae.
Disease challenge test against Vibrio species infected in the fresh water prawn M.idae fed on basal diets
and diet incorporated with Lactobacillus showed an increase in body weight and length.
Consequently it proves to be suitable candidates for the oral administration to prawn, in commercial
ventures to improve health and to protect them from Vibrio infections. Lactobacillus species seems to
have a good potential for probiotics application.
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