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ABSTRACT

The objective of this study was to investigategtiosvth of juvenile fat snoglCentropomus parallelus) laboratory
conditions when fed a diet supplemented with tlediptic Lactobacillus plantarunmChanges in the intestinal flora,
haematological parameters and growth performanceevessessed using 180 fishes (54.2 £13.4 g eddle)fishes
were subjected to two treatments divided into siges: 1) feed supplemented with probiotic, ande2y fwithout
probiotic (control). The temperature, dissolved ety and salinity were maintained at 25 +1 ° C, k@.L"* and 33
%o, respectively. After 10 weeks of culture, théegsfed probiotic had reduced viable culturableehatrophic
bacteria andVibrio spp. and increased lactic acid bacteria in the stitgal tract, as well as a higher number of
thrombocytes, leukocytes and lymphocytes in thedbldlo significant difference was observed in thewth,
survival or body composition, but the hepatosomititex was significantly higher in the fishes fathvprobiotic
and control.
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INTRODUCTION Fat snook are of great interest for the commercial
and sport fishing and are used to restock the
The Brazilian coast has several marine fishesoastal lagoons (Cerqueira, 2004). Their
species with potential for aquaculture, includingoroduction in large-scale is constrained by the
the Fat Snook G. paralellug, because it is difficulty of producing large quantities of juveed
euryhaline and can be cultured in marine andue to the high mortality rates in this stage (kjel
estuarine environments, endure low temperatureg al., 2004; Temple et al., 2004).
(10 °C lethal temperature) and dissolved oxygerBacterial diseases are commonly associated with
concentrations (1 mg‘_h, This fish found aquaculture production. Some causative agents
throughout the Brazilian coast, was more abundaticlude bacteria from Vibrios, Aeromonas,
in the north and northeast (Cerqueira, 2004). Pseudomonas, Streptococcamd other genera
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(Austin and Austin, 2007). In marine fish farming, Universidade Estadual de CampinaBhis strain
bacterial disease is recorded on eggs, larvagas isolated from the intestinal tract of tilagad
juveniles and adults, and the development ofpproved byn vitro andin vivotests (Jatoba et al.,
diseases results from the interaction of pathoge®008a).Six cages (3.4°m2 m x 1.7 m x 1 m) were
host and environment (Toranzo et al., 2005)used in two fibreglass circular ponds (6 m radius)
Dixon (1991) correlated the bacterial diseases iwith a capacity of 50 fhand constant water
the fishes with minor problems such as stressenewal, four cages in one and two in the other.
temperature changes, salinity, water qualityThe experimental units were divided into two
parasites and chemotherapy treatments. To contriiokatments with three replicates each, with a
the bacterial diseases, antibiotics are commonlgompletely randomized design. The treatments
used, but the inappropriate use of chemotherapyere as follows: (1) fat shook fed a commercial
may lead to the selection of some resistandiet supplemented with probiotick. (plantarun),
pathogenic bacterial strains (Vazquez et al., 2005and, (2) fat shook fed a commercial diet without
and also be a source of environmental pollutiothe probiotic, for 10 weeks.
(Boyd and Massaut, 1999). The feed was prepared according to Jatoba
Probiotics may be a viable alternative to prevenf2008a). The culture of.. plantarumin MRS
the bacterial disease in aquaculture (Jatoba et almedium (De Man, Rogosa and Sharpe, 1960) was
2008a). They can act in preventing the diseassprayed on commercial extruded diet (with 11.1%
through reducing the bacterial load by competitivenoisture, 18.6% ash, 10.5% total fat, 7.8% acid
exclusion or production of inhibitory substancessoluble fibre and 55.3% total protein) and
and can also stimulate the host animal’s immuncubated at 35 ° C for 24 h (Ramirez et al., 2006)
system and produce additional digestive enzymebhe diet of the control treatment was sprayed only
(Verschuere et al.,, 2000). Gatesoupe (1999)ith sterile MRS culture medium. Five ten-fold
defined the probiotics for aquaculture as theserial dilutions were cultured in modified MRS
microbial cells added in such a way that theyAgar culture medium (Ramirez et al., 2006) to
entered the digestive tract of animals while stillquantify the cells in the diet. This resulted in a
alive, with the aim of improving the health of thecount of 1x10 colony-forming units (CFU) of..
animal. plantarumper gram.
The use ofLactobacillusshowed good results in The feed rate of 1.5% of biomass per day, adjusted
fish culture. Souza (2007) observed a probiotiafter five weeks through biometrics, were used in
effect ofL. plantarumandLactococcussp.in vitro  30% of the fishes in each experimental unit to do
and in vivo for fat snook, which enhanced thethe biometrics. The feeding frequency was twice
activity of an alkaline protease that could help thdaily (8:00 and 14:00 h). At the end of the
digestive activities of the fish. Jatoba et al.q9 biometrics experiments, after a day of fasting, all
and 2008b) confirmed the probiotic effect lof the fishes were evaluated for growth and weight.
plantarum on Nile tilapia in fresh and brackish The temperature, dissolved oxygen and salinity
water. were maintained at 25+ 1 ° C, 4.0 rffgland 33
The objective of this study was to assess th&, respectively. To measure the water quality
changes in intestinal flora, haematologicalparameters (total ammonia, nitrite, phosphate and
parameters and growth performance of juvenile fadilicate), daily water samples from each
snook in laboratory conditions when fed a dieexperimental unit were collected using a plastic
supplemented with probiotit.( plantarun). bottle (250 mL). The assays were carried out with

a spectrophotometer 2K SL microprocessor. The

daily renewal rate in the water tanks was 100% a
MATERIALS AND METHODS day.

The total dissolved ammonia was measured by the
The experiments used 180 fat snoGleiitropomus Solorzano (1969) method as modified by
parallelus juveniles, weighing 54.2 + 13.4 g and Strickland and Parsons (1972). The total dissolved
with a total length of 18.3 + 1.6 cm. The probioticphosphate was measured by the method of Murphy
bacteria used wakactobacillus plantarumstrain  and Riley (1962) and silica by the second method
(CPQBA 227-08 DRM), which was molecularly of Mullin and Riley (1955). The methods used for
identified in the Centro Pluridisciplinar de the determination of phosphate and silicon were as
Pesquisa Quimicas, Biologicas e Agrarias dadescribed by Aminot and Chaussepied (1983).
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Water samples were collected every two weekieatment) were anaesthetized with benzocaine (50
from two fibreglass circular ponds to measure theng.L™") and approximately 1.0 mL of blood was
pH, presence of lactic acid bacteria,drawn from the caudal vein of each fish for the
orthophosphate and silicate. All the analysis werpreparation of blood smears in duplicate. Blood
done in triplicate. slides were stained with Giemsa/May-Grunwald
After 10 weeks, survival, specific growth ratestain (Rosenfeld, 1947) for differential leukocyte
(SGR = {100 x [(natural logarithm of final weight count and total count of thrombocytes and
- natural logarithm of initial weight)/Number of leukocytes by the indirect method (Martins et al.,
days]), feed conversion rate and condition facto2004). A blood aliquot was used for the
(CF = body weight/Standard Length? x 100) weraletermination of the hematocrit (Goldenfarb et al.,
measured. Liver, gonads, viscera and peritoneal f4871). The remainder was stored in glass
were removed from five fishes of eachcontainers on ice for total erythrocyte count in a
experimental unit to calculate the followinghemocytometer. Only the microbiological data
indices:  hepatosomatic = (liver weight/totalwere transformed to lgg ., All data were
weight) x 100, gonadosomatic = (gonadevaluated by t-test at 5% level of significance.
weight/total weight) x 100, viscerosomatic =

(viscera weight/weight) x 100 and liposomal =

(peritoneal fat weight/total weight) x 100. TheRESULTS

analysis of final body composition (the five

dissected fishes of each replicate) were carried ofhe pH, total ammonia (Nfi NHy), toxic

as detailed by the Association of Official ammonia (N - NH), orthophosphate (P - RCand
Analytical Chemists (AOAC, 1999). The dry silicate (SiQ) were 7.6 = 0.1, 0.49 + 0.23 mg-L
matter was obtained by drying at 105 °C0, 01 +0.01 mg.L, 0.01 + 0.03 mg.tand 0.39 +
(gravimetric method), mineral matter (ash) by0n.11 mg.l", respectively. There were no
incineration in a muffle for five hours, fat by eth  significant differences in the growth, survivaleée
extraction after acid hydrolysis and the crudesonversion rate and specific growth rate between
protein by acid digestion. The samples wergreatments (Table 1). Among the body indices,
homogenized prior to analysis. only the hepatosomatic index showed a significant
At the end of the experiment, the intestinal tractslifference (Table 2). The body composition of the
of a group of three fishes per experimental unifishes did not differ between the treatments (Table
were dissected for the microbiological evaluations2). The hematocrit percentage, erythrocytes,
After 24 h without feed, the gut tracts weremonocytes and neutrophils did not change
macerated and serially diluted ten-fold in sterilebetween the treatments (Table 3), but fat snook fed
0.65 % saline solution. Samples of each dilutionhe probiotic diet showed a higher number of
were cultured on tryptone soy agar (TSA)thrombocytes, total leukocytes and circulating
thiosulfate citrate bile sucrose (TCBS) agar antymphocytes (Table 3).

MRS, and incubated for 48 h at 30 °C for viableThe gut tracts of the fishes fed the diet
culturable  heterotrophic  bacterial ~ counts supplemented with probiotic had reduced viable
Vibrionaceasand lactic acid bacteria, respectively. culturable heterotrophic bacteria aviitrio spp. as
Five fishes per experimental unit (15 pelwell as increased acid lactic bacteria (Fig. 1).

Table 1 - Survival, final weight and length, specific growtite, feed rate and condition factor (mean + steahd
deviation) of fat snookGentropomus parallelyded a probiotic [(actobacillus plantaruthand control diet.

Indices Treatment _
Control Probiotic

Survival (%) 90,00+ 8,82 91,1% 5,09
Final weight (g) 71,02+ 18,72 74,12 16,20
Final length (cm) 19,45+ 1,66 19,63 1,32
Specific growth rate (%.day 0,33+ 0,00 0,3# 0,05
Feed rate 0,89+ 0,19 1,11+ 0,08
Condition factor 0,97+ 0,04 0,98t 0,04

Different letters indicate significant differendgs<0.05) in t-test between treatments.
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Table 2 - Biochemical composition and body indices (meantandard deviation) of fat snoolkCéntropomus

parallelug fed a probiotic l(actobacillus plantaruthand control diet.

Body indices (%)

Control Probiotic
Hepatossomatic index 1,390,20°% 1,35+ 0,25°
Gonadossomatic index 0,310,06 0,10t 0,04
Viscerossomatic index 2,240,29 2,11+ 0,32
Lipossomal index 3,86 1,40 4,13t 1,68

Body biochemical composition (%)

Moisture 67,26 1,02 67,28 1,80
*Ash 16,73+ 1,73 17,52 1,64
*Total fat 19,49+ 3,20 20,95 6,09
*Total protein 61,34t 0,71 59,02 2,03

*Dry matter; different letters indicate significadifferences (p <0.05) in t-test between treatments

Table 3 - Haematological parameters (mean * standard dewmjatf fat snook Centropomus parallel)sfed a
probiotic Lactobacillus plantaruthand control diet.

: Treatments
Hematological parameters Control Probiotic
Hematocrit (%) 33,251 34,2+ 5,0
Erythrocyte (x1 uL l 2,204 2,9£0,1
Thrombocyte (xl uL 6,8+ 1,7% 12,6+ 1,3°
Leukocyte (x16 39,3+ 4,9% 55,0+ 9,0°
Lymphocyte (xléluL ) 35,56+ 5,6% 50,3+ 5,6"
Neutrophil (x16 pL™) 2,3+£2,6 24+17
Monocyte (x16 uL™?) 1,4+0,5 2,3+ 0,5

Different letters indicate significant differendges<0.05) in t-test between treatments.
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Figure 1 - Bacterial counts in the gut of fat snook (meantandard deviation) of fat snook
(Centropomus parallelyded a probiotic I(actobacillus plantarumand control diet.
Different letters indicate significant differencgs<0.05) in t-test between treatments
log (ufc.g* + 1).

DISCUSSION Asian juvenile snook L@tes calcarifey using
Lactobacillussp. Carnevali et al. (2006), usihg
Gildberg et al. (1995), usingactobacillussp. in  delbrueckii delbrueckiisolated from the European
juvenile Atlantic salmon falmo salar) and sea bass Oicentrarchus labrax reported an
Hidalgo et al. (2006), usinBacilluscereusandB. increase in weight gain in the fishes fed on a diet
toyoi in Dentex Dentex dentdxdid not show with probiotics; this result was related to the
improved body indices, similar to what was seespecificity between the probiotic bacteria and host
in this work. Rengpipat et al. (2008) reported dish, as well as increased expression of the gene

beneficial effect on the growth and survival offor the growth.
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The probiotic bacteria used in this study wergut tract of sea bass fed a diet supplemented with
assessed in a polyculture system with tilapigrobiotic (. delbrueckii delbruecKjii

(Oreochromis niloticus and marine shrimp The presence of lactic acid bacteria was not
(Litopenaeus vannameiFollowing 12 weeks of detected in the water; this could be explained by
growth, the feed efficiency, productivity and final the high rate of daily renewal (100% of the volume
weight increased 13.6 %, 7.5 % and 7.1 %of water per day) and the possibility that the
respectively in tilapia fed the probiotic diet environment condition (water culture) might be
(Jatoba, 2008a). The absence of differences in tlweadequate to maintain live plantarum

indices evaluated in this work could be related t@he hematocrit values were near those observed
the diet offered or the lack of specificity betweerby Ranzani-Paiva et al. (2008) in fat snook
the bacteria and host (fish). inoculated withSaccharomyces cerevisia®&/elker
After 10 weeks, fishes gained an average of 20 et al. (2007), Aly et al. (2008) and Jatoba et al.
in both the treatments (0.5 g per week). Moreovef2008b) also reported no difference in the
there was no difference in specific growth ratdhematocrit between the probiotic and control
between the treatments (Table 1). Both were legseatments for tilapia fed a diet with probioticéel
than the results reported by Souza-Filho anthrombocytes in some species have roles in
Cerqueira, (2003). This suggested that the did¢taemostasis, the defence mechanism, clotting and
used did not meet the nutritional requirements fomflammation, and can also participate in the
fat snook and/or laboratory conditions did notphagocytic activity during infection (Tavares-Dias,
favour the fish growth. Laidley et al. (1988) found2003). The high levels of thrombocytes suggest a
that any change in the hepatosomatic index couldetter immune system in the fish treated with
result from fat accumulation, a metabolismprobiotics. The probiotic may have induced a
disorder or an increase in gluconeogenesis inducédgher production or release of lymphocytes and
by a possible stress. The increase in th#hrombocytes, which may be interesting, as these
hepatosomatic index in the fishes treated witltells have important functions in the fish immune
probiotic diet might be related to the lack ofsystem (Secombes, 1996).

specificity between the probiotid( plantarum Changes in the numbers of neutrophils and
isolated from Nile tilapia) and host (fat snook),monocytes in circulation are common in the fishes
which might have caused some change in the fidneated with probiotics when subjected to
metabolism. The lipid accumulation might beexperimental infection (Aly et al., 2008; Kumar et
associated with lipase production from lactic acidal., 2008; Jatob4 et al., 2008b). Having the same
bacteria, even in small quantities (Fryer et al.number of these cells (n and m) suggested that the
1976). Dentex juvenileDentex dentexfed a wet probiotic did not activate the immune system, only
diet supplemented witB. toyoiandB. cereusin  made it more immunocompetent. This result was
different concentrations showed a differencenteresting, because the probiotic did not activate
between the probiotic and control treatments ithe immune system as an immunostimulant, and so
body composition (Hidalgo et. al., 2006). Indid not waste the energy. This result suggested an
contrast, the body composition of the fat snook didmprovement in response to infection, as was
not differ between the treatments in this workobserved for Nile tilapia (Jatoba et al., 2008b).
(Table 3).

Ramirez et al. (2006) and Gatesoupe (2008)

related the reduction of gut tract bacteria with a&CONCLUSION

probable mechanism of inhibition by competitive

exclusion for the space and nutrients or by th&he supplementation &f plantarumin the diet of
change of microbial metabolism in the gut tract. Ifjuvenile fat snook improved the bacterial
tilapia, this probiotic colonized easily in the microbiota in the gut tract and increased the
laboratory and field, reducing viable culturablenumber of thrombocytes, leukocytes and
heterotrophic  bacteria, Vibrio spp. and lymphocytes circulating in these fishes. The
Pseudomonaspp and increasing the number ofplantarumdid not affect the growth, survival, feed
viable lactic acid bacteria in the gut tract (Jateb conversion or body composition of fat snook fed
al., 2008a and 2008b). Carnevali et al. (2006ith the probiotic diet.

observed an increase in lactic acid bacteria in the

Braz. Arch. Biol. Technol. v.54 n.4: pp. 795-80alyJAug 2011



800 Barbosa, M. C.et al.

ACKNOWLEDGMENTS Gildberg, A., Johansen, A., Bagward, J. (1995) Gihow
and survival of atlantic salmornsdlmo sala)y fry
This study was supported by CAPES. The authorsd1ven diets supplemented —with  fish pretein
would like to thank CNPg, Laboratério de hl}/]dlrlolysate ar;d Iaclf]tlc acid bacteria Idurlngd a
. . ' . challenge trial with Aeromonas salmonicida.
Oceanograﬁa} Costelrr_:l (USFC) fqr carrying out the Aquaculture Amsterdam138, 23-34,
water analysis and Nicoluzzi Animal Ltda for theGoIdenfarb, P.B., Bowyer, F.P., Hall, E., Brosits,

supply of the diet. (1971) Reproductibility in the hematology laborgtor
the microhematocrit determinatioAm J Clin Pathal
56, 35-39.

REFERENCES Hidalgo, M.C., Skalli, A., Abellan, E., Arizcun, M.

Cardenete, G. (2006) Dietary intake of probiotiod a
Aly, S.M., Ahmed, W.A., Ghareeb, A.A., Mohamed maslinic acid in juvenile denteXDéntex dentex.):
M.F. (2008) Studies onBacillus subtilis and effects on growth performance, survival and
Lactobacillusacidophilus as potential probiotics, on _Proteolytic activitiesAquacult nutr,12, 256-266.

the immune response and resistance of Tilapiklie!m M., Bergh, O., Riazza, A. Nielsen, J.,
nilotica (Oreochromis niloticys to challenge ~ Melchiosen, J., Jensen, S., Duncan, H., Afren, P.,

infections.Fish Shellfish Immu@5, 128-136. Birkbeck, H. (2004) Gram, L. Selection and
Aminot, A., Chaussepied, M. (1983Manuel dés identification of autochthonous potential probiotic
Analyses Chimiques en Milieu MarinCNEXO bacteria from turbot larvaeS¢ophthalmus maximus
Brest, 395 p. ' Rearing UnitsSyst Appl Microbiol27, 360-371.

Association of Official Analytical Chemists. Offai Jatoba, A., Vieira, F.N., Buglione, C.C., Silva,CB.
Methods of Analyses. (1999) 16th esssociation of ~ Mourifio, J.L.P., Jeronimo, G.T., Dotta, G., Martins
Official Analytical Chemists Arlington, VA, pp. M.L. (2008a) Utilizacdo de bactérias acido laticas
1298. isoladas do trato intestinal de tilapia-do-nilo @om

Austin, B., Austin, D.A. (2007) Bacterial fish probictico.Pesqui Agropecu Brag3, 1201-1207.
pathogens: disease in farmed and wild fislohn Jatobd, A. (2008b) Utilizacdo de probidtico emesis
Wiley and Sons, West Sussex, pp. 552. de policultivo de tildpias com camarfes marinhos.

Boyd, C.E., Massaut, L. (1999) Risks associated wit Dissertacdo (Mestrado) - Universidade Federal de

the use of chemicals in pond aquaculture, Sa@nta Catarina, Florianopolis.
Aquaculture20, 13-132. Kumar, R., Mukherjee, S.C., Ranjan, R., Nayak, S.K.

Carnevali, O., Vivo, L., Sulpizio, R., GioacchirG., (2008). Enhanced innate immune parameters in
Olivotto, I., Silvi, S., Cresci, A. (2006) Growth Labeo rohita(Ham.) following oral administration of
improvement by probiotic in European juveniles Bacillussubtilis Fish Shellfish Immur24, 168-172.

(Dicentrarchus labrax..), with particular attention to Laidley C.W., Woo, P.T.K., Leatherland, J.F. (1988)
IGF-1, myostatin and cortisol gene expression. The stress-response of rainbow trout to experinhenta

Aquaculture258, 430-438. infection with the blood parasiteCryptobia

Cerqueira, V.R. (2004) Cultivo de peixes marinHas. salmositicakatz, 1951. JFish Bio,32, 253-261

Poli, C.R.: Poli, AT.B; Andreatta, E.R., Beltrante, ~Martins, M.L., Pilarsky, F., Onaka, E.M., Nomura,
eds. Aquicultura; Experiéncias  Brasileiras  D-T.. Fenerick, Jr., Ribeiro, K., Myiazaki, D.M.Y.,

Florianépolis, SC:, Multitarefa. p.369-406. Castro, M.P., Malheiros, E.B. (2004) Hematologia e
De Man, J.C., Rogosa, M., Sharpe, M.E. (1960) A resposta inflamatéria aguda enOreochromis

medium for the Cultivation of Lactobacill] Appl niloticus (Osteichthyes: Cichlidae) submetida aos

Bacteriol 23, 30-135. estimulos Unico e consecutivo de estresse de eaptur

Dixon D.A. (1991) Antibiotic resistance of bactéria Boletim Instituto de Pesca0, 71-80. _
fish pathogens. In: Lavens P, Sorgeloos P, Jaghers Mullin, J.B., Riley, J.P. (1955) The spectrophotdrice

Ollevier F. In: Larvi'91. Symposium on fish and determination of nitrate in natural waters, with

crustaceanAqua Eur Soc. Special Publicatiofs, particular reference to sea-watanal Chim Actal2
184. 464-480. . 3 .

Fryer, T.F., Reiter, B. Lawrense, R.C. (19T@olytc  Murphy, J., Riley, J.P. (1962) A modified single
Activity of Lactic Acid BacteriaJ Dairy Sci,50 (3), solution method for determination of phosphate in
388-389. natural watersAnal Chim Acta27, 31-36.

Gatesoupe, F.J. (2008) Updating the Importance dramirez, C., Bolivar, G.A., Ciffoni, G.A., Pancheki
Lactic Acid Bacteria in Fish Farming: Natural E-M-G., Soccol, E.F.R.C. (2006) Microorganismos

Occurrence and Probiotic TreatmentsMol Microb lacticos probidticos para ser aplicados en la
Biotech.14. 107-114. alimentacion de larvas de camarén y peces como

Gatesoupe F.J. (1999) The use of probiotics in substituto de antibiéticd,a Aliment Lat Am264, 70-
aquacultureAquaculture 180,147-165.

Braz. Arch. Biol. Technol. v.54 n.4: pp. 795-80alyJAug 2011



Cultivation of Juvenile Fat Snoolcéntropomus paralleluBoey, 1860) 801

Ranzani-Paiva, M.J.T., Santos, A.A., Dias, C.D.Strickland, J.D.H., Parsons T.R. (1972) Fish RemrB
Egami, R.M.S.l. (2008) Hematological and Can. Bull. In: A practical handbook of sea water
phagocytic response of the fat snodlentropomus analysis Ottawa, Canada, pp. 122-311.
parallelus reared in net cages, before and afteTavares-Dias, M. Varidveis hematoldgicas de tetasst

inoculation withSacharomyces ceresivisiagioikos, brasileiros de importancia zootécnica. (2003). Tese

22 (1), 29-35. (Doutorado) — Universidade Estadual Paulista —
Rengpipat, S., Rueangruklikhit, T., Piyatiratitia&ul, Jaboticabal.

S. (2008) Evaluationn of lactic acid bacteria asTemple, S., Cerqueira, V.R., Brown , J.A. (2004 Th

probiotics for juvenile sea badsates calcarifer effects of lowering prey density on the growth,

Aquac Res39, 134-143. survival and foraging behaviour of larval fat snook

Rosenfeld, G. (1947) corante pancrénico para a (Centropomus parallelus?oey 1860).Aquaculture,
hematologia e citologia clinica: nova combinag¢ée do 233 205-217.
componentes do May-Griinwald e do Giemsa num s6oranzo, A.E., Magarifios, B., Romalde, J.L. (2085)

controle de emprego rapidelem Instit But20, 329— review of the main bacterial fish diseases in
34. mariculture system#\quaculture 246, 37— 61.

Secombes, C.J., Hardie, L.J., Daniels, G. (1996Nazquez, J.A., Gonzalez, M.P., Murado, M.A. (2005)
Citokines in fish: an updat&ish Shellfish Immurs, Effects of lactic acid bacteria cultures on pathuge
329 — 34. microbiota from fishAquaculture 245 149-161.

Solorzano, L., Sharp, J.H. (1969) Determination ofVerschuere, L., Rombaut, G., Sorgeloos, P., Vertdra
ammonia in natural waters by the phenylhypochlorite W. (2000) Probiotic bacteria as biological control
Limnol Oceanogrl4, 799-801. agents in aquacultur®&licrobiol Mol Biol R 64, 655-

Souza, R.M. (2007) Influéncia da aplicacédo de bacté 671.
acido latica na dieta sobre o cultivo de juvenis dWelker, T.L., Lim, C., Yildirim-Aksoy, M., Klesius,
Robalo Peva @entropomus parallelu$oey, 1980). P.H. (2007) Growth, immune function, and disease
Dissertacdo (Mestrado) - Universidade Federal d and stress resistance of juvenile Nile tilapia
Santa Catarina, Florian6polis. Souza-Filho, J.J (Oreochromisniloticus) fed graded levels of bovine
Cerqueira, V.R. (2003) Influéncia da densidade d lactoferrin.Aquaculture262 156-162.
estocagem no cultivo de juvenis de robalo-flech

mantidos em laboratérid®esqui Agropecu Bras8
(11), 1317-1322. Received: September 15, 2010;
Revised: November 24, 2010;
Accepted: April 05, 2011.

Braz. Arch. Biol. Technol. v.54 n.4: pp. 795-80alyJAug 2011





