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HETEROTROPHIC AND NITRIFYING BACTERIA IN BIOFLOC TECHNOLOGY OF
Oreochromis niloticus

Eduardo A. S. Amaral’, Gislayne Marilia A. de Queiroz, Raphael B. Dos Santos, Hélio F. de Melo,
Dario R. Falcon, Ugo L. Silva

Rural Federal University of Pernambuco, Academic Unit of Serra Talhada.
PO Box 063, 56900000, Serra Talhada, PE, Brazil. "eduardoamaral 1 @ outlook.com

The Biofloc Technology is characterized by minimal use of water, with strict control of ammonia nitrogen. Heterotrophic
bacteria assimilate ammonia forming bacterial biomass by adding organic carbon source, while the nitrifying bacteria are
able to use inorganic carbon in the nitrification. Tilapia were rearing in 1000 L tanks adopting a 2x3 factorial design with
two C:N ratios (10 to 20:1) and three carbon source (molasses, sugar and cassava starch) for a total of 6 treatments (ME20,
AC20, FE20,ME10 ,AC10, FE10) and four replications. Samples with 100 mL of water for each treatment were collected
in sterile glass vials for quantification of heterotrophic bacteria (colony forming units - CFU/mL). The determination of
nitrifying bacteria was adopted the technique of Most probable number (MPN/mL). The results show mean concentrations
of total heterotrophic bacteria significantly higher than in treatments with C: N ratio of 20: 1, compared to treatment with
the C: N ratio 10: 1 (Table 1).

The nitrifying bacteria did not vary among treatments maintaining a maximum concentration of >480 MPN/mL and
minimal >MPN/mL with an average of =240 MPN/mL for all treatments. The concentration of total heterotrophic bacteria
also varied during the 94 days of tilapia culture (Figure 1).

The constant change in heterotrophic microbial population can be considered normal, due to the consumption of
microbial flocs by fish, in addition to competition for nutrients with other photoautotrophic, autotrophic, and heterotrophic
microorganisms. The C:N ratio (20:1), showed higher population density of heterotrophic bacteria in the development of
tilapia farming in biofloco technology.

Table 1. Total heterotrophic bacteria (THB) in Biofloc Technology of O. niloticus, adopting
ratio carbon (C) and nitrogen (N) (10:1 and 20:1) by adding molasses (ME), sugar (AC) and
cassava starch (FE) (mean values + standard deviation).

Ratio Carbon source A
C:N ME AC FE verage
10:1 4,704, 3,785, 6,30t4, 4,93%1,
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FIGURE 1. Density of heterotrophic
bacteria in tilapia farming in Biofloc
Tecnology.

Acknowledgement: CNPq and FACEPE.



SCALLOP FARMING AS A SUBSISTENCE ACTIVITY IN COASTAL FISHING
COMMUNITIES ALONG THE SOUTHEAST COASTAL REGION IN BRAZIL: LESSONS
AND OPPORTUNITIES.

Patricia Abelin

Scripps Photobiology Group, Scripps Institution of Oceanography, La Jolla CA USA
pabelin@gmail.com

Artisanal scallop farming in Brazil, along the southeast coastal region of Brazil is an activity with tremendous potential to
grow as a sustainable and profitable aquaculture practice. About twenty years ago, early pioneers started culturing scallops
with spats of Argopecten purpuratus imported from Chile mostly as a leisure activity. Few years later, a local hatchery
was established with combined effort of private and governmental institutions as stock enhancement initiative to spawn
the native species Nodipecten nodosus. As an integrated activity in fishing communities, the local hatchery also started
to distribute spats to those interested in growing scallops. Until today, scallop farming is still largely a part-time activity,
where artisanal farmers own from 2 to 6 ropes of 15-20 meters in length and maintain the farm as a subsistence operation
characterized by household ownership.

Further growth of this activity in this region requires the integration of several factors, starting with awareness and
motivation within the community as to the economic potential of this type of farming opportunity. Despite the high value
of scallop in the local market, mostly sold as fresh live product, the market is seasonal and limited. The potential to expand
this activity to larger scales requires reliable and regular supply of spats, processing plant, packing and marketing strategies
and the implementation of government mandated regulations, possibly under the coordination of producers association and
local cooperatives.



O USO DA Piper aduncum COMO FITOTERAPICO PARA PARASITAS DE PEIXES NATIVOS

DA AMAZONIA

Elizabeth Gusmao Affonso”, Marieta Nascimento de Queiroz, Elenice Martins Brasil,

Amanda Curiel Trentin Corral, Eduardo A. Ono

“Instituto Nacional de Pesquisas da Amazdnia /INPA
Coordenagao de Tecnologia e Inovacao/COTI

Av. André Aradjo, 2936, Aleixo, Manaus — AM
pgusmao@inpa.gov.br

Afitoterapia vem se estabelecendo como uma alternativa vidvel
para prevenir e tratar doengas na aquicultura. Uma planta que
vem demonstrando excelentes resultados em tratamentos de
doengas de peixes € a Piper aduncum. O objetivo deste estudo
foi avaliar os efeitos desta planta em juvenis de pirarucu,
Arapaima gigas e tambaqui, Colossoma macropomum, o
primeiro infestado por monogenéides e nematdides, e o dltimo
pela bactéria Aeromonas hidrophyla. Foi utilizado extrato
aquoso (40, 60, 80 e 100 mL/L e o controle) em banhos curtos
(0,5 h) e longos (24 h) no controle de monogendides; o éleo
essencial (32, 48, 64 e 80 mL/kg), administrado na racdo, por
7 e 15 dias, foi utilizado no controle de nematdides, sendo, em
ambos, determinadas a eficcia e as condi¢des fisiologicas dos
peixes. Para o tambaqui, utilizou-se o extrato hidroalcodlica
da P. aduncum (5, 15, 30, 60 e 80 mg/L e o controle), e foi
avaliada a mortalidade dos peixes, as condi¢des fisioldgicas
apos 48 h e a recuperacdo apés 7 dias.

Os resultados demonstraram que somente o banho longo
(24 h) reduziu a carga parasitdria de pirarucus em todas as
concentragdes testadas, sendo 80 ml/L o melhor resultado,
com 80,16% de eficdcia, e sem prejuizo a homeostase. Para os
experimentos com 6leo essencial de P. aduncum, os resultados
demonstraram que a maior eficidcia contra nematdides de
pirarucufoi 76,21% (64 mL/kg) apds 15 dias, sem comprometer
a homeostase dos peixes. Para o tambaqui, os resultados
demonstraram que a taxa de mortalidade decresceu com o
aumento nas concentracdes de P. aduncum, sem mortalidade
em 60 e 80 pyg/mL em 48 h, sem comprometer a homeostase
dos peixes, e 100% de sobrevivéncia em 80 ug/mL, apds 7
dias de recuperacdo. Assim, sugere-se que a P. aduncum é uma
fonte promissora para o tratamento de infec¢des causadas por
patégenos em pirarucu e em tambaqui.
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Figura 1. Efeito do extrato de P. aduncum no tratamento de monogenoides de 4. gigas.

Tabela 1. Eficacia (%) do oleo essencial de P. aduncum
administrado na ra¢do e o controle contra nematoides de A.
gigasem 7 e 15 dias.

Tratamento Eficacia (%)
(mL/kg) 7 dias 15 dias
Controle 0 0*
32 3,082 29,15°
48 7,042 40,27°
56 14,87° 54,12°
64 15,95° 76,21°¢
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Figura 2. Taxa de mortalidade (%) do tambaqui, C. macrop infectado com 3,5 x

10" UFC/mL de 4. hidrophila, apds banho de 48 h com diferentes concentragdes do
extrato de Piper aduncum e ao final de 7 dias de recuperagéo. N=30.



REPRODUCTIVE BIOLOGY OF SEA CUCUMBER Stichopus sp.

Vianys Agudelo and Adriana Rodriguez

Universidad del Magdalena
Carrera 32 No. 22-08, email: vianysam@ gmail.com
Santa Marta D.T.C.H. Magdalena, Colombia.

As a commercial species, the reproductive biology of Stichopus sp has been studied in recent years in Colombia. For this
reason, this study aims to determine their gametogenic periods during an annual cycle. To this 120 sea cucumber were
collected by free diving, in the Rodadero Bay (Santa Marta) from February 2013 to January 2014 and transported to
the Aquaculture Laboratory of the Universidad del Magdalena. There, the sea cucumbers were weighed, sacrificed, and
then dissected to weigh the gonads. In addition fractions of this tissue (< 1g) were fixed in 4% formaldehyde and then be
processed by histology (5u sections and staining with H-E). Furthermore, the gonadosomatic index (GI) was evaluated,
sex ratio was determined and gonadal development was described by histology. GI statistical analysis showed that there
were statistical differences (p <0.05) and significant variations were recorded during the sampling period, indicating the
reproductive peak during the months of August to November. Sex ratio was 19: 13 (X? = 0.314, P <0.05). Histology
analyses showed five phases of gonadal development in females as follows: recovery, growth, mature, partly spawned and
postspawning; recovery, growth, mature and postspawning: while in the males four phases of gonadal development were
identified: Recovery, growth, mature and postspawning.
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DESCRIPTION OF LARVAL DEVELOPMENT OF SEA CUCUMBER (Stichopus sp.), IN THE
LABORATORY

Vianys Agudelo y Adriana Rodriguez

Grupo de Investigacion y Desarrollo Tecnolégico en Acuicultura. Programa de Ingenieria Pesquera. Laboratorio
de Acuicultura, Hangar D. Universidad del Magdalena
arodriguezf@unimagdalena.edu.co

The information about larvae development of Caribbean holothurids is scarce. This study provides a brief description
of the early embryo and larval development of Stichopus sp. native of the Colombian Caribbean Sea. Wild mature sea
cucumbers were catched from Caribbean Sea and transported to laboratory. There they were distributed in a recirculation
system, filled with sterilized seawater and equipped with a biological filter and aerated by air stones. Sea cucumbers were
exposed to a 12-h light-dark photoperiod using overhead fluorescent lights. The broodstock were constantly monitored to
observe reproductive behavior. When the presence of gametes in the culture tanks were observed, these were removed by
siphoning. The fertilized eggs were washed with seawater filtered and sterilized and selected with a mesh of 60 microns. To
estimate the total number of eggs samples were extracted using a 1 ml aliquot. After that, eggs were incubated in aquarium
(50L) filled with gentle aeration at room temperature. Each 30 minutes samples were taken to monitor morphological
changes during incubation, through observations at light microscope (Carl Zeiss Primo Star model), and photographic
records with a video camera and digital photography (Axiocam model ERC 5S5). Stichopus sp embryonic development
showed similar process to others holothurians of the same gender. It was observed the fertilized egg, the blastula, the
gastrula, early auricularia, middle auricularia, late auricularia (Figure 1) and doliolaria. Temperature and water quality
influenced the development stages.

Figure 1. Stichopus sp. late auricularia 10x



RESOURCE USE EFFICIENCY AMONG DISTINCT AQUACULTURE PRODUCTION
SYSTEMS IN SOUTH WESTERN NIGERIA

Ajani Emmanuel K.,Omitoyin Bamidele o., Jenyo-oni Adetola and Olusile Olajumoke A.

Department of Aquaculture and Fisheries Management
University of Ibadan, Nigeria

The awareness on the potential of aquaculture to contribute to domestic fish production has continued to increase in the
country, this stems from the need to meet the much needed fish for domestic production and export. Aquaculture requires
knowledge and skills of many general aspects of production. However to break even there is need to know the efficiency of
resources. Hence this study examined resource use efficiency of fish farming. Simple random sampling was used to select
120 respondents from each state. Data were collection on the personal profile of respondents, variable and fixed costs of
fish farming. Data were analysed using descriptive statistics such as mean, frequency and percentage, and OLS (Ordinary
Least Square) Regression.

Result of analysis revealed that majority (80.8%) of respondents were males, age ranged between 21 and 81years with
mean age of 50 years. Majority of fish farmers in Oyo state (90.0%) and Osun state (83.3%) were married, 83.3% of
fish farmers in both Oyo state and Osun state had tertiary education. A higher percent (53.7%) of respondents in Oyo
state and 38.5% of respondents on Osun state had between 1 and 5 years of fish farming experience, majority (85.0%) of
respondents in Oyo and 66.7% of respondents in Osun state used personal saving as their source of capital. A higher percent
of respondents (66.7%) in Oyo state and 73.3% in Osun state use earthen ponds, 35.1% of respondents in Oyo and 44.5%
in Osun state have above 6 ponds. Majority of respondents in Oyo state (88.3%) and Osun state (73.3%) culture Clarias.
Integrated farming is practiced by only 31.5% in Oyo state and 57.1% in Osun state. Rice, pig, goat and vegetable were
mostly integrated.

Variable cost consumes 82% in Oyo while it consumes 76% in Osun state. N4,496,567 and N18,172,500 were spent on
depreciation in Oyo and Osun state while N20,774,300 and N60,065,560 in Oyo and Osun state was spent operational
cost. Annual revenue generated was N26,377,000 and N355,436,500 in Oyo and Osun state. The ratio of the net profit to
total cost was 0.0437 in Oyo state and 3.54 in Osun state. The estimated double log production function for Oyo and Osun
states were significant 0.01. The R? was 0.905 and 0.914 in Oyo and Osun state respectively. Increase in fertilizer cost,
feeding cost, farm size, liming cost, and labour cost will reduce the revenue by 490%, 65.8%, 217%, 683% and 607.5%
respectively in Oyo state while increase in farm size, labour, seed cost, and drug cost will reduce the revenue by 490%,
65.8%,217%, 683% and 607.5% respectively in Osun state. Efficiency of resource use revealed that farm size (3.95) has
efficiency of greater than 1 in Oyo state.

In conclusion, feed cost account for the highest percent variable cost, land cost in Oyo state and building and fence cost
accounted for 55.58% and 64.79 % of fixed cost in Oyo and Osun state. The ratio of the net profit to total cost was 0.0437
in Oyo state and 3.54 in Osun state. The R? value was 0.905 in Oyo state and 0.914 in Osun state. Efficiency of resource
use was greater than one for farm size (3.95) in Oyo state and liming (1.62) and farm size (76.83) in Osun state. It therefore
recommends that: power supply in should be boosted as this will reduce the cost of production and land should be put into
full use for fish production to increase revenue generation
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COMMERCIALLY PENAEID SHRIMPS: SPATIO-TEMPORAL VARIATION IN THE
ABUNDANCE OF THREE SPECIES OVER A RANGE OF 20 YEARS

Ariadine Cristine Almeida*, Katia Aparecida Nunes Hiroki, Filvio Aurélio de Morais Freire, Adilson Fransozo

Universidade Federal de Uberlandia, Instituto de Biologia - Campus Umuarama, Av. Pard 1720, CEP 38400-902
*ariadinealmeida@inbio.ufu.br

The variation in the abundance of Farfantepenaeus brasiliensis (Latreille, 1817), Litopenaeus schmitti (Burkenroad, 1936)
and Xiphopenaeus kroyeri (Heller, 1862) and its relationship among some environmental variables were analyzed over a
range of 20 years on the southeastern coast of Brazil.

Both shrimps and environmental variables were sampled monthly during two different periods (P1 and P2), from
November/1988 to October/1989 (P1) and from November/2008 to October/2009 (P2), in seven permanent transects
established at Fortaleza Bay, in Ubatuba region.

The abundance of F. brasiliensis, L. schmitti and X. kroyeri increased considerably after 20 years, with a total of 80, 52 and
13 298 individuals collected in P1 and 226, 525 and 39 553 individuals collected in P2, respectively.

Among the environmental variables analyzed, the granulometric class corresponding to finer sediment (fine and very fine
sand and silt and clay) varied substantially, with a remarkable sedimentation between P1 and P2. Considering the bottom
temperature and salinity, the changes in such variables can be mainly related to the hydrodynamics of water masses in the
region.

In general, the spatial and temporal variation in the abundance and distribution of the species at Fortaleza Bay corroborated
with previous studies conducted over the Ubatuba region, especially in relation to the influence of temperature and
granulometry on such variation.

Also, management measures created and implemented along the southeastern coast of Brazil in order to control the fishing
effort directed to F. brasiliensis, L. schmitti and X. kroyeri, as closed seasons and Marine Protected Area (MPA), for
example, were essential for the maintenance of the species, representing important tools for conservation, preservation and,
consequently, sustainable use of these fishing resources in the present study area.

Financial support: CNPq, FAPEMIG, FAPESP



ANALISE DA COMPOSICAO QUIMICA DE EMBUTIDO EMULSIONADO DE CARNE
MECANICAMENTE SEPARADA DE HIBRIDOS DE SURUBINS (Pseudoplatystoma
corruscans x Pseudoplatystoma reticulatum)

Angela Dulce Cavenaghi Altemio'*, Daniele Menezes Albuquerque', Fabiana Cavichiolo',
Alana Avalo Hashinokuti', Rosalinda Arévalo Pinedo!

"Universidade Federal da Grande Dourados — Unidade II — FCA/FAEN — Laboratdrio de Carnes Cx. Postal: 533
CEP: 79.804-970 Dourados — MS, Brasil.
E — mail: angelaaltemio@ufgd.edu.br

Objetivou-se avaliar a composi¢do quimica de hibridos de surubins (Pseudoplatystoma corruscans x Pseudoplatystoma
reticulatum) em embutidos emulsionados, tipo salsicha. Os tratamentos foram: T1 - Tratamento sem adicdo da enzima
transglutaminase; T2 - Tratamento com adi¢do da enzima transglutaminase em 0,30%; T3 - Tratamento com adicdo da
enzima transglutaminase em 0,60%. As andlises de composi¢ao quimica foram realizadas em triplicata. Na Tabela 1,
observa-se os resultados da composicao quimica de hibridos de surubins (Pseudoplatystoma corruscans x Pseudoplatystoma
reticulatum) em embutidos emulsionados, tipo salsicha.

Os valores médios para teores de umidade das formulagcdes elaboradas diferiram significativamente (p<0,05) entre si,
sendo observado que com a adi¢c@o de transglutaminase 0,6% foi superior aos demais tratamentos (Tabela 1). Os teores
de proteina das formulagdes apresentaram uma diminuicdo gradativa de 21,83% para 19,23%, conforme o acréscimo da
enzima transglutaminase (P<0,05). Os valores para a proteina apresentaram uma média de 21,36%, sendo considerado
satisfatério e se encontra bem acima do valor minimo permitido pela legislacdo. Observou-se diferencas significativas
para os valores de lipideos para o tratamentos com adi¢do de 0,6% de transglutaminase e os demais tratamentos. Os
valores de lipideos ndo diferiram (P>0,05) entre o tratamento com adi¢@o de transglutaminase 0,3% e o tratamento ausente
dessa enzima. Os valores médios dos lipidios encontrados nesse estudo variaram entre 6,99% e 11,35%. Na Tabela 1, os
resultados obtidos para teores de cinzas foram de 3,72%, 3,89% e 4,24% respectivamente para as formulacdes sem adi¢io
de transglutaminase, transglutaminase 0,3% e transglutaminase 0,6%. Mediante aos resultados obtidos de composi¢ao
quimica, conclui-se que € possivel adicionar até 0,3% da enzima transglutaminase em embutidos emulsionados do tipo
salsicha oriundos de carne mecanicamente separada de hibridos de surubins.

Tabela 1. Composicdo quimica de hibridos de surubins (Pseudoplatystoma
corruscans x Pseudoplatystoma reticulatum) em embutidos emulsionados,

tipo salsicha.
Tratamentos Umidade (%) Proteina (%) Lipidios (%) Cinzas (%)
Auséncia de 64,69°+056 2183*°+063 933*°+0,79 3,72°+0,11

Transglutaminase — 0,3% 6296°+063 2136°+077 1135°+033 3,89*"+0.23

Transglutaminase — 0,6% 6920°+044 1923°+067 699°+0,76 424*+0,09
Médias com letras iguais na mesma coluna nao diferem estatisticamente a 5% (P>0,05).
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ACEITACAO E ANALISE SENSORIAL DE SALSICHAS ELABORADAS COM CARNE
MECANICAMENTE SEPARADA DE HIBRIDOS DE SURUBINS COM ADICAO DE
TRANSGLUTAMINASE

Angela Dulce Cavenaghi Altemio'*, Daniele Menezes Albuquerque', Fabiana Cavichiolo',
Alana Avalo Hashinokuti', Rosalinda Arévalo Pinedo!

"Universidade Federal da Grande Dourados — Unidade II — FCA/FAEN — Laboratdrio de Carnes Cx. Postal: 533
CEP: 79.804-970 Dourados — MS, Brasil.
E — mail: angelaaltemio@ufgd.edu.br

Objetivou-se avaliar andlise sensorial de salsichas elaboradas com carne mecanicamente separada com adicdo de
transglutaminase de hibridos de surubins (Pseudoplatystoma corruscans x Pseudoplatystoma reticulatum). Os tratamentos
foram: T1 - Tratamento sem adi¢do da enzima transglutaminase; T2 - Tratamento com adi¢do da enzima transglutaminase
em 0,30%; T3 - Tratamento com adi¢do da enzima transglutaminase em 0,60%. As andlises foram realizadas em triplicata
e sequencialmente os resultados foram submetidos pela Anélise de Variancia a 5%.

Observou-se que ndo houve diferenca significativa para os escores dos atributos de cor e odor (P>0,05). Houve diferenca
significativa nos atributos textura e sabor, sendo verificados valores médios superiores para os tratamentos com adi¢do de
transglutaminase (0,30 e 0,60%) em relag@o a auséncia dessa enzima (P<0,05). Para o atributo sabor o menor valor médio
obtido foi o da formulagdo ausente de enzima com 6,27%, diferindo significativa das demais formulagdes (P<0,05). Valores
de indice de aceitacdo acima de 70% comprovam a aceitabilidade das amostras. Portanto, analisando todos os atributos
das formulacdes contendo adi¢do da enzima foram aceitos, pois apresentaram valores que variaram entre 79,86 e 84,03%.
Somente a formulag@o sem adi¢@o de transglutaminase ndo atingiu esse indice para textura e sabor, ficando com um indice
de 65,97 e 69,68%, respectivamente. Mediante os resultados apresentados de aceitacdo e andlise sensorial obtidos por 49
julgadores ndo treinados, conclui-se que a partir da adicdo de pelo menos 0,30% da enzima transglutaminase em salsichas
de hibridos de surubins elaboradas por carne mecanicamente separadas sdo consideradas bem aceitas.

Tabela 1. Valores médios * desvio padrao de cor, odor, textura e sabor de
salsichas elaboradas com carne mecanicamente separada de hibridos de
surubins com adicdo de transglutaminase.

Formulacdes

Parametr
0s Sem enzima Enzima transglutaminase em Enzima transglutaminase
transglutaminase 0,30% 0,60%
Cor 7,35 + 1,31 (82%) 7,56+ 0,94 (84,03%) 7,56 + 1,07 (84,03)
Odor 7,27+ 1,33 (80,79%) 7,43 +1,29 (82,64%) 7,18 + 1,35 (79,86%)
Textura  5,94°+ 2,01 (65,97%) 7,142 £ 1,43 (79,40%) 7,35% + 1,30 (81,71%)
Sabor  6,27°+ 2,29 (69,68%) 7,202+ 1,64 (80,09%) 7,317 + 1,36 (81,25%)

Médias com letras iguais na mesma coluna nao diferem estatisticamente a 5% (P>0,05); ():
Indice de aceitagao



ACEITABILIDADE DE HIBRIDOS DE SURUBINS EM CONSERVAS

Angela Dulce Cavenaghi Altemio'*, Daniele Menezes Albuquerque', Fabiana Cavichiolo',
Barbara Martins Zani Carrascosa', Gabriel Majolo Valeretto', Rosalinda Arévalo Pinedo'

"Universidade Federal da Grande Dourados — Unidade II — FCA/FAEN — Laboratério de Carnes Cx. Postal: 533
CEP: 79.804-970 Dourados — MS, Brasil.
E — mail: angelaaltemio@ufgd.edu.br

Objetivou-se avaliar a aceitabilidade de carne de hibridos de surubins em conservas. As conservas foram elaboradas no
Laboratdrio de Carnes da Universidade Federal da Grande Dourados — UFGD. Os tratamentos foram: T1 - Tratamento com
100% de salmoura contendo 98% de dgua e 2% de NaCl; T2 - Tratamento com 70% de salmoura e 30% de 6leo de soja;
T3 - Tratamento com 70% de salmoura com 30% de azeite de oliva extra virgem; T4 - Tratamento com 100% de salmoura
contendo 0,02% de 4cido citrico com 2% de NaCl e 98% de dgua; T5 - Tratamento com 70% de salmoura contendo 0,03%
de 4cido citrico, 2% de NaCl e 98% de dgua + 30% de 6leo de soja; T6 - Tratamento com 70% de salmoura contendo 0,03%
de 4cido citrico, 2% de NaCl e 98% de dgua + 30% de azeite de oliva extra virgem. Foram avaliados os atributos sensoriais
odor, sabor, maciez, cor e forma global e indice de intencdio de compra. As andlises foram apresentadas monadicamente
e avaliadas 60 por julgadores. De posse dos dados de aceitabilidade, aplicou-se ANOVA a 5% e, em caso de diferencas
significativas utilizou-se Tukey a 5%. Na Tabela 1, verificou-se que ndo houve diferencas (P>0,05) para o atributo cor e
maciez para todos os tratamentos. Observou-se que os tratamentos 4, 5, 6 foram superiores (P<0,05) aos tratamentos 1, 2,
3 para o atributo odor e sabor. O indice de aceitacdo dos atributos odor, cor, sabor e maciez dos produtos dos tratamentos
de conserva utilizando mignon de hibrido de surubins variaram entre 72,89 a 86,67%.

Mediante as valores observados das andlises de aceitabilidade acima de 70% em todos os tratamentos exceto pelo
tratamento 3, conclui-se que sdo considerados aceitos e, portanto, que € possivel a elaboracdo de conserva de hibrido de
surubins (Pseudoplatystoma corruscans X Pseudoplatystoma reticulatum) acondicionada em vidro com boas caracteristicas
sensoriais.

Tabela 1. Aceitabilidade de hibridos de surubins (Pseudoplatystoma corruscans X
Pseudoplatystoma reticulatum) em conservas.

Tratamentos Odor Cor Sabor Maciez
1 7,20°+ 1,47 7,03°+ 1,67 6,90° £ 1,76 7,53%+1,43
2 7,17° £1,58 7,00° + 1,51 7,03° + 1,69 6,90° + 2,10
3 7,13°+£1,40 7,03% +1,43 6,73° £ 1,41 7,23%+ 1,69
4 7,137+ 1,45 6,93°+ 1,64 7,03°+1,21 7,23°+1,42
5 6,977 + 1,42 7,30° + 1,30 6,83°+1,77 7,53°+1,43
6 7,277+ 1,43 7,43° + 1,08 7,00° + 1,38 7,23° +1,50

Médias com letras iguais na mesma coluna ndo diferem significativamente entre si ao nivel de 5% pelo teste de
Tukey. T1 - 100% salmoura, contendo 98% de dgua e 2% sal; T2 - 70% salmoura e 30% 6leo de soja; T3 - 70% salmoura e
30% de azeite; T4 - 100% salmoura, contendo 0,02% de 4cido citrico, 2% de sal e 98% de 4gua; T5 - 70% salmoura
(contendo: 0,03% de 4cido citrico, 2% de sal e 98% de dgua) e 30% de 6leo de soja; T6 - 70% salmoura (contendo: 0,03% de
acido citrico, 2% de sal e 98% de dgua) e 30% de azeite.
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AVANCES EN LOS ESTUDIOS DE FISIOLOGIA DIGESTIVA EN LARVAS DE PECES DEL
SURESTE DE MEXICO

Carlos A. Alvarez-Gonzalez

Laboratorio de Acuicultura Tropical

Divisién Académica de Ciencias Bioldgicas
Universidad Juarez Auténoma de Tabasco
Carretera Villahermosa-Cardenas s/n, Km 0.5
Entronque Bosques de Saloya

Villahermosa, Tabasco, México, C.P. 86039

La larvicultura de peces, ha sido el cuello de botella a nivel mundial para lograr una exitosa produccion de crias que permita
realizar la engorda a nivel comercial. En México, particularmente en el Sureste, la acuacultura se basa en la produccién
de juveniles de especies introducidas como la tilapia (Oreochromis niloticus), por lo que se ha convertido en una especie
de alto valor comercial en los mercados regionales y nacionales; sin embargo, desde hace mas de 30 afios, se iniciaron los
estudios para el desarrollo de paquetes tecnoldgicos de especies de peces nativos, lograndose hasta el momento cultivar
varias especies de peces dulceacuicolas como son el pejelagarto (Atractosteus tropicus), la tenguayaca (Petenia splendida),
la castarrica (Cichlasoma urophthalmus), la tahuina (Cichlasoma trimaculatum); asi como especies de peces marinos como
robalos (Centropomus undecimalis 'y C. poeyi) y el pargo canané (Oscyurus chrysurus).

Considerando lo anterior, se han realizado una gran cantidad de investigaciones para comprender los cambios morfo-
fisioldgicos durante la ontogenia inicial de estas especies, utilizando técnicas bioquimicas (cambios en las actividades de
enzimas digestivas), histolégicas (descripciones y mediciones anatomicas) y moleculares (expresion de genes involucrados
en la sintesis de enzimas digestivas).

Nuestros resultados han permitido comprender el papel que juegan las enzimas digestivas durante los cambios fisiolégicos
que se dan durante las etapas embrionaria y larvaria de los peces hasta su transformacién a juvenil; asimismo, se han
detectado diferencias en la funcionalidad y actividad de las enzimas digestivas entre larvas de peces dulceacuicolas y
marinos, asi como diferencias fundamentales en la capacidad de digerir determinados nutrientes, principalmente proteinas
y lipidos con relacién a la actividad y expresion de las enzimas digestivas. Adicionalmente, se han logrado visualizar
diferencias morfoldgicas y anatémicas durante la formacion del estomago e intestino de las especies, lo que ha permitido
establecer estrategias alimenticias para optimizar los esquemas para el suministro de los alimentos, e inclusive lograr la
deshabituacion temprana de las larvas en relacion al uso de las presas vivas y desarrollar alimentos artificiales para esta
etapa del cultivo.

De esta forma, los estudios sobre los cambios morfo-funcionales en la etapa inicial de los peces, es una estrategia integrativa
que permite establecer técnicas adecuadas para el cultivo de las larvas y lograr una adecuada produccion de juveniles.



EFFECT OF STOCKING DENSITY IN THE EXPRESSION OF HEAT SHOCK PROTEIN
GENES (HSP60, HSP70, and HSP90) OF Litopenaeus vannamei CULTURED IN A BIOFLOC
SYSTEM WITH ZERO-WATER EXCHANGE

Pindaro Alvarez-Ruiz*, Gabriela Lopez-Cervantes, Héctor M. Esparza-Leal, Antonio Luna-Gonzdlez,
Carina Gamez-Jiménez

CIIDIR-Sinaloa. Instituto Politécnico Nacional. Blvd. Juan de Dios Batiz Paredes #250, Guasave, Sinaloa,
Meéxico. *E-mail address pindaroalvarez@hotmail .com

In Northwest Mexico, whiteleg shrimp (Lifopenaeus vannamei) typically has been grown in earthen ponds during the
last 20 years. During this period, this productive activity has been threatened by several diseases. Therefore, efforts have
been made to develop hyper-intensive shrimp cultures with biofloc technology. The accumulation of flocculated particles
(bioflocs) formed by aggregates of algae, bacteria, protozoa, faeces, and uneaten feed provide food and prevent the
proliferation of pathogenic microorganisms. The bioflocs can stimulate the shrimp immune system and stress resistance. In
this sense, it is known that heat shock proteins (Hsp) play a significant role on the animal immune response by functioning
as chaperones and inducers of pro-inflammatory cytokine secretion. These proteins are present in many cells and are highly
induced by stress and bacterial or viral infections.

In this work, we examined, by quantitative polymerase chain reaction (QPCR), the expression of Hsp60, Hsp70, and Hsp90
in shrimp cultured in two stocking densities (3000 and 6000 shrimp/m?) and zero-water exchange. Relative gene expression
was evaluated at 15, 30, and 45 days (Table 1).

Results showed that mRNA expression of Hsp genes was up-regulated in the higher density after 30 days of culture.
Besides, ammonia levels and the presence of Vibrio were higher at 28 days after stocking. This indicates that Hsp are
related to the stress by stocking density, nitrogenous wastes, and the presence of Vibrio (immune response). On the other

hand, after 42 days of shrimp culture, Vibrio levels decreased in both 3000/m? and 6000/m? densities (Table 2).

Hsp play a significant role in stress and immune responses of L. vannamei when they are grown in biofloc systems.

Table 1. Relative mRNA expression of Hsp60, Hsp70 and Hsp90 in experimental shrimp

Relative expression of Hsn60 Relative expression of Hsp70 Relative expression of Hsp90

Days after stocking

shrimp/m3 15 30 45 15 30 45 15 30 45
3000 038+02 13+09a 0.16+0.0 031+£0.1 0.80+0.1a 0.55+0.1 1.6£04 08+00a 1.1+04
6000 020+0.0 53+24b 0.19+0.0 041+0.1 581+£27b 0.73+0.0 12403 4.0+£09 0.5+0.0

Table 2. Concentration of ammonia and quantity of Vibrio spp in shrimp culture

Ammonia (mg/L) Total Vibrio (UFC/mL)
Days after stocking
shrimp/m3 14 28 42 14 28 42
3000 0.024+£0.02 1.561+0.10a 0.326 +0.01a 303.3+£90.74a  1346.7 £261.6a 110.0 + 26.46a

6000 0.022+0.00  2.351 +0.04b__ 1.287 + 0.05b 813.3 +68.62b  3740.0 £ 919.95b  700.0 + 121.66b

15



16

UTILIZATION MATRINXA (Brycon cephalus) FOR PREPARATION OF FISHCOOKIE

Ailana Cristina Alves *; Elaine Cristina Santos

Undergraduate in Fishing Engineering / State University of Maranhao
e-mail: pravercristina@ gmail.com

Modern society is directed to the use of semi-processed products and ready-called “ready to eat”, but have high nutritional
value, affordable, good presentation and quality of packaging (SANTOS et al., 2011). In this context, the development of
new products based on fish waste could represent a viable technological alternative, considering that the fish is historically
associated with healthy food (MPA, 2011), allowing even the use of nutrition information on labels such as For example,
excellent source of omega-3 (Stevanato et al., 2007), featuring nutritional appeal that determines interest and consumer
choice (Lunelli et al., 2006).

Because of the demand for products with added convenience of preparation, fish processing industries have shown interest
in developing new products based on the MSM - CMS fish. The fish CMS is a product obtained from a single species or
a mixture of fish species with similar sensory characteristics. This is done by mechanical separation process of the edible
part, skeletal muscle generating particles free from guts, bones and skin. In general, the importance of the insertion fish-
based products such as fish or fishcookie cookie may increase fish consumption. Given the above, this study aims to study
the fish cookie production to take advantage of low commercial value fish in Sdo Luis - MA. The product was tested,
sensory, acceptance testing identifies approval of prepared product.

-

Imagem1. Final result of fish
cookie (Brycon cephalus) Fishicookei.
(Photo: Ailana Alves)



17

ENVIRONMENTAL IMPACTS ON THE RIVER REGION MANGROVE ANIL

Ailana Cristina Alves*; Alexia Leticia Pacheco Lindoso; Thales Passos de Andrade

*Graduanda em Engenharia de Pesca / Universidade Estadual do Maranhao
e-mail: pravercristina@gmail.com

Mangrove forests are seriously threatened, in the process of early demise. The destruction of these ecosystems causes
extensive damage, including the economy, the river ~ Anil area of study, visits were made and interviews housed with the
process of observation on the situation, detected numerous impacts ranging from the destruction of the ecosystem from
deforestation use of vegetation in a predatory way, besides the recent deployment of the PAC Program to Accelerate
Growth, with the construction of apartments for families who live in the area. The mitigation of these impacts should be
monitored by environmental agencies, and increased awareness of households creating an environmental commitment
towards ensuring that vegetation is so necessary for the environmental balance.
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PLANO DE UNIDADE DE PROCESSAMENTO, TRANSPORTE E COMERCIALIZACAO
DE CARANGUEJO NOMUNICIPIO DE ARAIOSES - MA

Ailana Cristina Alves*; Thales Passos de Andrade

*QGraduanda em Engenharia de Pesca / Universidade Estadual do Maranh@o / e-mail: pravercristina@gmail.com

O municipio de Araioses-MA , se destaca como o maior produtor do caranguejo-u¢d do pais, com uma producdo semanal
de mais de 15.000 unidades, atividade esta que envolve aproximadamente 4.500 catadores que vivem, exclusivamente,
desta atividade econdmica, com uma renda inferior a um saldrio minimo, numa populacdo de 42.600 habitantes (IBGE —
Censo 2010), e que apresenta um dos mais baixos IDH do Estado e do Pais. Entretanto, quase toda a producao, inatura,
é exportada para o Ceard, e outros estados em menor escala, sem arrecadacao de qualquer tributo, sendo transportado em
caminhdes acondicionados de forma rudimentar, com um desperdicio que chega a mais de 50% o que representa uma perca
na ordem de, aproximadamente, 450.000 mil caranguejos anualmente e que estes estdo deixando de povoar e se reproduzir
em nossos manguezais. Em razdo o preco do caranguejo, em sua origem, € baixo e no final, nos restaurantes, enquanto
iguaria, os precos sdo elevadissimos geando grandes lucros aos empresdrios do ramo, enquanto os catadores t€m que se
contentar com uma renda mensal abaixo do saldrio minimo. Com a implanta¢do da Unidade de Processamento, em muito
ird diminuir o desperdicio e, consequentemente, haverd melhoria nos precos dos produtos por estarem agregando valores e
havendo maior reproducdo nos manguezais e, a longo prazo, o aumento no tamanho desses crustidceos na comercializacdo,
trazendo melhoria para a classe envolvida, j4 que nos dltimos anos o caranguejo comercializado tem diminuido de tamanho.
Cabe ressaltar que Araioses tem se preocupado o manejo do caranguejo, € no entanto que temos realizado varios encontros,
como o I Semindrio do Caranguejo do Delta do Rio Parnaiba.Com isso € que estamos requerendo Plano de Unidade de
Processamento, Transporte e Comercializacdo de Caranguejo no Municipio de Araioses — MA.

Imagem1 e 2. Caranguejo em Araiose -MA . (Foto: Ailana Alves) .



PREFERENCE OF FISH CONSUMPTION AND ITSASPECTS QUALITATIVE EVALUATED
FOR CONSUMERS

Lara M. Alves*, Carmem S. P. de Oliveira, Natdlia I. Fernandes e Allison F. de Lima

University Federal of Vales Jequitinhonha and Mucuri
Rodovia MGT 367 — Km 583, n° 5000 Alto da Jacuba — Diamantina - MG
larayasha@yahoo.com.br

The choice of food to be consumed is of fundamental importance for the survival of the individual. From the Paleolithic
period - from 2 million to 10 thousand a.C. - the men of cave hunt and fish. Even today the food selection for consumption
is by its external characteristics such as smell, color and texture. With the fish is no different. Since this is a food easy to
digest, high in protein and nutrients, and encouraged by the media; its demand is increasing in the world’s population - the
recommendation given by the WHO (World Health Organization) is 12Kg per inhabitant / year. For example, in Brazil in
2003 it was reported an increase in consumption of 23.7%. Therefore, they are made necessary studies about consumer
preferences and methods for assessing the quality of the product. This study aimed to identify consumer preferences and the
fish attributes taken into account when choosing the product in a coastal area in northeastern Brazil. To work were applied
184 questionnaires during the months of December / 2014 to January / 2015 supermarkets in the city of Natal / RN - BR.
At no time of the survey participants were identified.

Figure 1: Preference consumers about the type of fish and
In the questionnaire had questions about the frequency of buy frequency.
acquisition of the types of fish; and the qualitative aspects . o
evaluated by consumers; as shown below (Figures 1 and 2). e : 60,50%

47% 35%

" i
i Hardly
/ Sometimes

Overall, hardly consumers opt for industrialized fish, an 40%28%

interesting factor for the practicality of these confers advantage
over run the day-to-day, but substances preservatives can cause
damage to health. The preference was greater for frozen fish,
which has longer life than the others and has no preservatives.
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A significant portion of consumers do not know how to evaluate Fresh Fish i / Aways
the quality of the fish, while a small part is used for all attributes Frozen Fish
for evaluation. But the vast majority makes use of only one of

the evaluative options.

Industrialized
Fish

Figure 2: fish attributes valued by consumers.
Consumer behavior shows a lack of information about a great

product evaluation. Including the types of fish (fresh, frozen and
industrialized) because the attributes are variable according to Not koo
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Leather and Scale
8%

19



20

PROFILE OF FISH BUYERS AND YOUR PREFERENCE IN MEAT PROCESSING

Lara M. Alves*, Carmem S. P. de Oliveira, Allison F. de Lima e Natalia I. Fernandes

University Federal of Vales Jequitinhonha and Mucuri
Highway MGT 367 — Km 583, n® 5000 Alto da Jacuba — Diamantina - MG
larayasha@yahoo.com.br

Understanding the consumer profile has proven to be an effective strategy to encourage consumption, either by expanding
the target market or customer loyalty through the satisfaction of their desires. Being a healthy conceptually food, fish meat
has been increasingly inserted in the diet of the world population. The fishing industry is a livelihood for 540 million people;
and according to the FAO (The United Nations Organization for Food and Agriculture) the fish consumption increased to
record levels today being the average of 17kg per capita consumption. Including among the basic food products fisheries
obtained from US $ 102 billion record high in 2008 and in 2010 there was a 9% increase in sales. This demonstrates that
this is a growing area in the market and it should be understood for the best use of resources. This study aimed to associate
the consumer’s income profile of their preference as the origin of the fish meat. Therefore, we applied 90 questionnaires in
supermarkets in the city of Natal/RN - BR, during the months of December/2014 to January/2015. At no time of the survey
participants were identified.

Figure 1: Frequency of consumption of types of fish meat
The questionnaire had questions about the render of processing related to render levels of consumers.
consumers and also in relation to their preferences for the
processing of the meat for consumption; aimed at creating a
consumer profile fishing articles, shown in Figure 1.

consumption
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The data demonstrate that the frozen fish is the most consumed 3
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PHOSPHORUS REQUIREMENT FOR NILE TILAPIA Oreochromis niloticus POSTLARVAE
DURING SEXUAL INDUCTION

Alda L. L. Amancio*, Carmelita E. A. de Lucena, José Jorddo Filho, Manuel R. da Silva Neto,
Ana Paula P. do Nascimento, Veruska D. S. Gomes, Sthélio B. da Fonseca

Laboratory of Aquaculture / Center of Human, Social and Agrarian Sciences
Federal University of Paraiba, Bananeiras, Paraiba, ZIP Code: 58220-000, Brazil
alda.amancio@yahoo.com.br

This study has aimed at setting the requirement of phosphorus for Nile tilapia O. niloticus postlarvae of GIFT strain during
the sexual induction period.

Postlarvae of approximate initial weight of 0,0123g have been stocked in 36 fiberglass tanks, with water capacity of 20
liters (n = 40 postlarvae in each), for 30 days. Isonitrogenous (41% crude protein) and isocalorics (4000 kcal of digestible
energy/kg of ration) diets containing levels of total phosphorus of 0,80; 1,00; 1,20; 1,60; and 1,80% were formulated for
tilapia postlarvae. The experiment was analyzes as a completely randomized design, with six treatments (levels of total
phosphorus) and six replicates.

As seen in Table 1, it is possible to observe that the levels of total phosphorus evaluated have not influenced the final length,
height, feed conversion, survival and condition factor of Nile tilapia fingerlings. However, there has been a significant
effect on the final weight and uniformity rate. Noting that there has been a growing linear effect on the final weight (Y=
0,25040,080x) and a decreasing linear effect on the uniformity rate (\?: 93,50-24 ,95x), the animals which were on a low-
phosphorus diet (0,80%) have gained little final weights and greater uniformity rates.

It is thus recommended the level of total phosphorus of 0,80% for Nile tilapia postlarvae during the sexual induction phase.

Table 1 - Performance of Nile tilapia Oreochromis niloticus postlarvae fed on
diets containing different levels of total phosphorus.

Levels of Total Heigh : -
Phosphoru Weight length t FD SU(I’;I;/ a C?:ndl’;uo UR (%)
s(%) (@ (cm) __ (cm) Vo nracor

0,80 0,31 1,85 0,65 7,19 86,67 5,00 74,52

1,00 0,32 1,82 0,67 7,46 81,67 5,22 71,59

1,20 0,37 1,92 0,69 7,28 74,58 5,26 58,62

1,40 0,36 1,90 0,65 6,80 76,25 5,33 58,18

1,60 0,37 2,07 0,69 6,94 74,17 4,37 52,11

1,80 0,39 1,94 0,72 6,62 74,58 5,42 51,35

Effect * ns ns ns ns ns *x
0,44

P 0,001 0,061 0,631 9 0,105 0,161 0,001
11,1

CV (%) 9,55 6,65 12,53 7 11,27 14,00 13,64

Regression L ns ns ns ns ns L

CV = Coefficient of Variation; FC = Feed Conversion; L = Linear Effect; ns =
not significant; UR = Uniformity Rate.

21



22

ANALISE SENSORIAL E MICROBIOLOGICA DE FILES DE TILAPIA Oreocrhomis niloticus
ALIMENTADA COM EXTRATO DE OREGANO E OREGANO COMERCIAL.

Tury Walysson de Amorim Melo*; Joana Karin Finkler; Joana D’arc M. Rocha; Romulo Batista Rodrigues;
Vagner Gerdnimo N. Santos; Antonio Godoy; Fabio Bittencourt; Altevir Signor; Aldi Feiden;
Wilson Rogério Boscolo

Universidade Estadual do Oeste do Parana (UNIOESTE)
Toledo — Parand
iury_walysson@hotmail.com

Origanum vulgare L. (Lamiaceae), conhecido como orégano, ¢ um dos condimentos mais utilizados na culindria. Além
disso, estudos indicam alta atividade antimicrobiana e seu uso como aditivo alimentar na nutricao animal tem sido estudado.
Assim sendo, o trabalho teve como objetivo avaliar sensorialmente os filés de tildpias alimentadas com extrato de orégano
e orégano comercial e sua caracterizacio microbiolédgica.

Utilizou-se um delineamento inteiramente ao acaso com trés tratamentos (controle, extrato de orégano e orégano) com
quatro repeticdes. Utilizou-se uma ragao referéncia e duas racdes teste onde foi realizada a inclusido de 1% do extrato de
orégano e 10% do orégano comercial.

Os peixes, com peso médio de 120,42+51,81g, foram alimentados por 45 dias e posteriormente abatidos para a retirada dos
filés para as andlises.

As andlises sensoriais foram realizadas com 20 julgadores nado treinados por meio de teste triangular dispondo de trés
amostras, sendo duas amostras controle e uma teste, onde o julgador indicou a amostra que apresentou sabor de orégano.
Os resultados apresentaram diferencas em um nivel de 5% de significancia (Tabela 1).

Os filés de ambos os tratamentos estdo dentro dos padrdes microbiolégicos exigidos pela Agéncia Nacional de Vigilancia
Sanitaria (ANVISA) (Tabela 2).

Pode-se concluir que os peixes alimentados com orégano e extrato de orégano apresentaram gosto caracteristico de orégano
no filé.

Tabela 1: Analise sensorial de filés de tilapia do Nilo
alimentada com extrato de orégano e orégano puro.

Orégano Extrato de Orégano
NP° julgadores 21 21
Acertos 12 12
P* <0,05 <0,05

*Valores de P<0,05 apresentam efeito significativo para o
sabor de orégano nas amostras.

Tabela 2: Anélises microbiolégicas de filés de tilapia do
Nilo alimentada com extrato de orégano e orégano puro.

Hidrolisados
., Ext.
Amostras Orégano . Controle ANVISA
Orégano

Staphylococcus <101 <10t <10t max. 10
(UFC/g)* UFC/g UFC/g UFC/g
Coliformes <30 <3,6 <3,0 max. 108
Totais NMP NMP NMP ’
(NMF/g)*™*
Salmonela sp. Ausente  Ausente Ausente  Ausente
em 25g

* NMP: Numero mais provavel/g
** UFC: Unidade formadora de colénia/g



CARACTERIZACAO CENTESIMAL, MICROBIOLOQICA E ATIVIDADE ANTI-
HIPERTENSIVA DO HIDROLISADO DE SURIMI DE TILAPIA Orechomis niloticus

Tury Walysson de Amorim Melo*; Orténcia Leocddia da Silva Nunes; Thiberio Carvalho da Silva;
Joana D’arc M. Rocha; Rdmulo Batista Rodrigues; Vagner Gerdnimo N. Santos; Altevir Signor;
Fébio Bittencourt; Aldi Feiden; Wilson Rogério Boscolo

Universidade Estadual do Oeste do Parana (UNIOESTE)
Toledo — Parand
iury_walysson@hotmail.com

Atualmente os hidrolisados de pescado vém sendo estudados por suas acdes benéficas para os seres humanos, tais como alta
disponibilidade de peptideos, maior digestdo e absor¢ao de proteinas de alto valor bioldgico, reguladores da pressdo arterial
e hipertensdo através da inibi¢cdo da enzima conversora da angiotensina I, entre outros. Desta forma, o presente trabalho
buscou caracterizar os parametros nutricionais e microbioldgicos de trés hidrolisados (1,2 e 3 horas de hidrdlise) de surimi
de tildpia, além de um teste preliminar para avaliar a inibi¢do da enzima conversora da angiotensina I.

Os trés hidrolisados foram elaborados a partir do surimi de Carne Mecanicamente Separada das aparas do corte em “V”
do filé da tildpia. Foram hidrolisados em trés diferentes tempos (1, 2 e 3h) de atuac@o da enzima Alcalase a 60°C, sendo
cessada sua atuagdo pelo aumento da temperatura (85°C) ao fim do tempo desejado, sendo ainda adicionado 4cido citrico
para sua conservagao.

A amostras mostraram-se dentro dos padrdes microbioldgicos exigidos pela Agéncia Nacional de Vigilancia Sanitdria
(ANVISA).

Os parametros centesimais apresentaram diferencas significativas para todas as varidveis, sendo estas influenciadas pelo
tempo de hidrélise dos produtos (Tabela 1).

Os resultados das andlises de inibi¢do da enzima conversora da angiotensina I, ndo apresentaram diferencas significativas
entre os tempos de 1 e 3 horas, evidenciando que o tempo de hidrélise ndo interferiu na inibi¢do da enzima (Tabela 2).

O hidrolisado de surimi mostrou grande potencial para posteriores inclusdes no alimentos.

Tabela 1: Composigao centesimal dos hidrolisados com

diferentes tempos de hidrolise.

Tratamentos Variaveis
Umidade PB EE MM
1 hora 82,44 9,45 0,65 1,20
+0,45¢ +0,39a +0,10a +0,12a
2 horas 83,74 7,8 0,34 0,98
+0,10b +0,10b +0,06b +0,05b
3 horas 88,02 5,58 04 0,76

+0,13a +0,13c +0,05b +0,04c
0,000000  0,00000 0,000088 0,000010

*Valores seguidos por letras diferentes na mesma coluna, diferem
estatisticamente pelo teste Tukey (P<0,05)

Tabela 2: Valores de inibi¢do da Enzima Conversora da

Angiotensina (ECA).
Tratamentos
1 hora 2 horas 3 horas
Inibicio da ECA 73,12° 61,38° 71,36

(%)
*Valores seguidos por letras diferentes na mesma coluna, diferem
estatisticamente pelo teste Tukey (P<0,05)
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COMPOSICAO CENTESIMAL DE JUVENIS DE TILAPIAS DO NILO Oreocrhomis niloticus
ALIMENTADOS COM NIVEIS CRESCENTES DE VALINA

Tury Walysson de Amorim Melo*; Rémulo Batista Rodrigues; Micheli Zaminhan; Dacley Hertes Neu;
Wilson Massumitu Furuya; Vanessa Lewandowski; Lara Genovez; Fabio Bittencourt; Aldi Feiden; Altevir Signor;
Wilson Rogério Boscolo.

Universidade Estadual do Oeste do Parana (UNIOESTE)
Toledo — Parana
iury_walysson@hotmail .com

A valina ¢é pertencente ao grupo dos aminoécidos de cadeia ramificada, junto com a leucina e a isoleucina (NRC, 2011),
possui importante papel estrutural e primariamente ¢ depositada como proteina corporal. O trabalho foi realizado com o
objetivo de avaliar a composi¢do centesimal de tildpias alimentadas com niveis crescentes de valina.

O experimento foi conduzido durante 77 dias, onde duzentos e dezesseis peixes com peso médio de 21,40+0,75 g e
comprimento total de 10,07+2,00 cm, foram distribuidos em um delineamento inteiramente ao acaso com seis tratamentos
e trés repeticdes.

Seis dietas contendo 24,30% de proteina bruta, 3100 kcal / kg de energia digestivel e niveis crescentes de inclusdo de valina
(0,54, 0,63;0,72; 0,81; 0,90 e 0,99 % da dieta) foram confeccionadas. A alimentagao foi realizada quatro vezes ao dia até
a saciedade aparente.

Avaliou-se a composicao centesimal (Umidade, proteina bruta, extrato etéreo e matéria mineral) das tildpias, de acordo com
AOAC (2005). Aplicou-se andlise de varidncia aos dados, e quando observado diferenca significativa (p<0,05), aplicou-se
o teste de Tukey a 5% de significancia.

A composicdo centesimal ndo diferiu significativamente (p<0,05), para as varidveis analisadas (Tabela 1), concluindo que

os niveis de valina ndo influenciaram na composi¢do da carcaca.

Tabela 1: Composicao centesimal das tildpias
alimentadas com niveis crescentes de valina.

Tratamentos Variaveis
Umidade PB1 EE2 MM3
0,54 71,50 15,63 9,79 4,26
+1,03 +0,74 +0,60 +0,37
0,63 70,44 16,88 10,28 4,29
+1,07 +0,74 +0,56  +0,36
0,72 70,83 16,47 9,92 4,17
+2,01 +0,48 +1,47 +0,03
0,81 70,16 1691 1096 4,10
+1,27 +0,95 +1,48 0,34
0,90 69,19 17,72 11,32 4,07
+1,20 +0,88 +1,39  +0,08
0,99 70,19 16,93 1044 4,29
+1,55 +0,75 +1,33  +0,53
P 0,5070 0,1038 0,6199 0,9311

1 - Proteina Bruta; 2- Extrato Etério; 3- Materia Mineral

Referéncias:

NATIONAL RESEARCH COUNCIL — NRC. Nutrient requirements of fish and shrimp. Washington, D.C.: National
Academy Press, 2011. 376p.

AOAC. Oficial methods of analysis of the association of Official Analytical Chemists. Arlington: AOAC, 1995, v. 2,
p-1-30. 1995.



EFEITO DA CONCENTRACAO DE NITROGENIO E FOSFORO SOBRE O CRESCIMENTO
DA MICROALGA Choricystis minor

Morgana Angelo'*; Rafael Arantes'; Herculano Cella'; Rafael Silva Menezes?; Rafael Garcia Lopes';
Roberto Bianchini Derner'

'Universidade Federal de Santa Catarina; Floriandpolis/SC, morganaangelo@hotmail.com
2Universidade Federal de Goids; Goiania/GO

O crescimento das culturas de microalgas ¢ dependente da concentracdo de nutrientes e da relacdo N:P no meio de cultivo,
as quais devem levar a maxima produtividade com o melhor aproveitamento dos nutrientes. O Meio BBM é comumente
empregado em culturas de microalgas de d4gua doce, entretanto, segundo alguns estudos, a relagdo N:P (1,7:1) ndo € a mais
indicada para cultivos massivos. Este trabalho teve como objetivo a determinac@o do efeito de diferentes relacdes N:P
(usando o Meio BBM como base) sobre o crescimento da microalga Choricystis minor, isolada do Rio Madeira, RO, e que
tem elevado teor de lipidios.

O experimento foi realizado no Laboratério de Cultivo de Algas (LCA/UFSC). Foram aplicados trés tratamentos com
quatro repeticdes: BBM (meio de cultura em composic¢do original), BBMP/6 (BBM com a concentracdo de fosfato seis
vezes menor) e 2XBBMP/6 (BBM com dosagem dobrada e seis vezes menos fésforo). As culturas foram desenvolvidas em
frascos de vidro contendo 1,8 L de meio cultura, com biomassa inicial de 0,16 + 0,002 g . L', mantidas a temperatura de
22 + 1 °C. Foi empregado fotoperiodo continuo (24:0), com irradiancia de 150 uMol . m™. s e agitacdo por borbulhamento
de ar enriquecido com CO, (0,5% v/v). Durante 18 dias foram tomadas amostras para analise de biomassa, concentragdo
de nitrato, fosfato e pH.

Abiomassa maxima alcangada foi de 1,90,2,00 ¢ 2,08 g . L' nos tratamentos BBM, BBMP/6 ¢ 2XBBMP/6, respectivamente,
ndo apresentando diferenga significativa (P<0,05). Conforme pode ser visualizado na Figura 1, o nitrato foi completamente
consumido até o sexto dia nos tratamentos BBM e BBMP/6. J4 no tratamento 2XBBMP/6, o consumo completo ocorreu
apenas no décimo segundo dia. Ao contrédrio do esperado, o aumento na quantidade de nitrato meio 2XBBM P/6 ndo resultou
em maior crescimento. O fésforo foi completamente consumido nos dias 6 e 15 para os tratamentos BBMP/6 e 2XBBMP/6,
respectivamente. No tratamento BBM original, o fosfato ndo foi completamente assimilado, com a concentrag@o residual
de 38,1+ 18,0 mg . L', sendo que isto parece indicar que o meio BBM tem de fato uma rela¢do néo indicada para cultivos
massivos de microalgas.

Como a biomassa alcangada com o emprego dos diferentes meios de cultura foi a mesma, e visando o melhor aproveitamento
dos nutrientes, concluimos que o Meio BBMP/6 € o mais indicado, uma vez que foi elaborado com uma menor concentragao
de nutrientes.

Figura 1. Concentracao de nitrato e fosfato.
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BIOSAFETY AND OCCUPATIONAL HEALTH IN A LOBSTER CULTURE LABORATORY

Claudiane V. Aradjo, Tatiane V. Araujo*, Maria Maila M. C. Soares, Kele Mary B. de Oliveira,
Antonio José S. de Moraes, Janaina de A. S. Santiago, André P. Santiago

Federal University of Piaui

Campus Ministro Reis Velloso

Laboratory of Biotechnology and Marine Aquaculture (BioAqua)
claupbs@hotmail.com

Biosafety is a set of procedures, actions, techniques, methodologies, equipment and devices able to eliminate or minimize
risks involved in research, production, teaching, technology development and services, which may compromise the health
of humans, animals, the environment or the quality of the work performed. The research laboratories, should be highlighted
within the various environments found in education institutions, since in them can be found equipment, reagents, solutions,
microorganisms, people, samples, etc., which can cause health problems of those who carry out their activities on that
environment. Thus, it is necessary first, default behavior and attitudes consistent with the professional ethics and the
academical decorum. Within this framework, a survey was conducted environmental and occupational hazards on the
Laboratory of Biotechnology and Aquaculture Marine (BioAqua) of the Federal University of Piaui (UFPI), in which a
filtering system and recirculation of water was deployed to lobster cultivation genus Panulirus spp. This is a descriptive
study in which it was used as a source of data the application of a checklist for the preparation of risk map, in accordance
with the Safety Regulatory Standard and Health at Work (NR-5), when identified the environmental and operational risks.
The main risks observed in the laboratory were physical (noise, humidity and electric fields), chemical (gases and vapors),
biological (bacteria, accident with infected animals), ergonomic (lifting heavy stuff, poor posture, stress) and accidents
(slippery floor, misuse of personal protective equipment (PPE), not obedience to biosecurity and hygiene standards).
Evaluations of these agents of the risks will be used as guidelines for the preparation of standard operating procedures
and biosafety standards for lobsters cultivation laboratory. Hence the importance of the use of biosafety tool, aimed at the
control and minimization of risks arising from activities performed in laboratories or applied to the environment, which
aims to develop new technologies for the conservation of human health, animal and environmental. Considering that
biosafety comes as the security condition achieved by a set of actions to prevent, control, reduce or eliminate risks involved
in activities that may endanger human and animal health and the environment, we expect the implementation of actions
aimed at biosecurity, may bring benefit at the results of researches conducted in this research unit.



DESENVOLVIMEN'I:O DE Dendrocephalus brasiliensis (PESTé, 1921) EM EXPERIMENTO
DE CURTA DURACAO COM DIFERENTES CONCENTRACOES DE AGUA VERDE

Mariana Cutolo de Araujo*, Cristiane Lima, Jamile Silva dos Santos, Yuri Paim, Joemile Silva dos Santos,
Italo Silva de Santana, Carla Fernandes Macedo

*UFRB/CCAAB/Setor de Engenharia de Pesca -Rua Rui Barbosa, 710, Centro, Cruz das Almas, BA. CEP:
44380-000 — mcarcino@ufrb.edu.br

Um dos fatores considerados mais importantes para o sucesso da aqiiicultura € a utilizagao do alimento vivo, principalmente
nos estagios iniciais de desenvolvimento de peixes e camardes, onde a sobrevivéncia e o crescimento das larvas dependem
da quantidade e qualidade do alimento. Dendrocephalus brasiliensis, branchoneta, ¢ uma fonte de alimento nutritiva e mais
acessivel que pode ser utilizada por pequenos e médios produtores como incremento na dieta dos organismos cultivados,
além de necessitar de pouco espago fisico e ser de facil manejo. No entanto, é necessario que sejam realizados diversos
estudos para um melhor conhecimento do desenvolvimento deste Anostraca filtrador. A dgua verde é composta por uma
mistura de microalgas, de uma maneira geral, ricas em proteinas, lipidios, carboidratos, vitaminas e pigmentos, que as
tornam atraentes para diversos organismos aquaticos, principalmente as branchonetas. Desta maneira, o presente estudo
investigou o desenvolvimento de D. brasiliensis em diferentes concentracdes de dgua verde. O experimento teve duragdo
de 15 dias e foram verificados crescimento (comprimento e peso) e tempo de maturidade sexual em trés densidades 10*,
105 e 10° cel.mL"! de algas e trés réplicas em delineamento inteiramente casualizado. Foram utilizados 12 aquarios de 2.000
mL com 1000 mL de dgua desclorada filtrada em malha 10um. Estes foram distribuidos em trés caixas pldsticas e mantidos
em banho maria a 26°C com auxilio de termostato e aeragcdo constante. Em cada aquério foram colocados 20 branchoneta
com 6 + 0,18mm. Diariamente, foi observado o nimero de fémeas ovadas e ao final o comprimento e peso dos individuos
em cada tratamento. As unidades experimentais foram sifonadas e a 4gua dos aqudrios trocada a cada 4 dias. As densidades
algais foram controladas visando manutencdo das condi¢des alimentares. Ao final do experimento, verificou-se aumento do
peso e comprimento de D. brasiliensis nos tratamentos da menor para a maior densidade. E ao longo dos 15 dias, observou-
se que o tempo de maturidade sexual e o nimero final de fémeas com ovos foram menores no tratamento com densidade
109 cel.mL'. De acordo com as condi¢des estudadas a melhor dieta que proporcionou o melhor desenvolvimento de D.
brasiliensis foi dgua verde na densidade 10° cel.mL™".

Auxilio: FAPESB

Tabela 1. Médias (¥DV) de fémeas ovadas, comprimento final (mm) e peso final (mg) de
Dendrocephalus brasiliensis mantidos durante 15 dias em diferentes concentragcdes de agua
verde.

Tratamentos Fémeas Comprimento final Peso final
(cel.mL™) ovada (mm) (mg)

10* 6+0,16 940,03 0,25+0,03

10° 710,10 14+0,06 0,62%0,12

10° 9+0,04 17+0,06 0,81+0,07
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INSERCAO INTERNACIONAL: UMA ANALISE MERCADOLOGICA DA CASTANHA NOS
ESTADOS DE CEARA E RIO GRANDE DO NORTE - ESTUDO DE CASO

Anna Lethycia Franca Aratjo
Ianne Cortés Almeida
Prof. Msc Estevani Oliveira

Unp — Universidade Potiguar

Anna Lethycia Franca Aratjo
Graduanda em Rela¢des Internacionais
Graduanda em Direito

Unifor — Universidade de Fortaleza
E-mail: annalethycia.f.a@hotmail.com

Unp — Universidade Potiguar

Ianne Cortéz Almeida

Graduanda em Rela¢des Internacionais

Graduanda em Administracdo de Empresas

UFRN — Universidade Federal do Rio Grande do Norte
E-mail: iannecortez@live.com

Resumo: O presente artigo trata através de um estudo de caso voltado ao “produto” da Castanha nos Estados do Ceard e
Rio Grande do Norte; as nuances e particularidades da inserc@o internacional de um produto como o acima citado , assim
como traz uma proposta de andlise de mercado. Nos esclarecendo ndo sé o estudo pratico, como a viabilidade do uso das
teorias de economia e comércio internacional, diante de problematicas e modelos de solugdes. O estudo de caso se baseia
na experiéncia vivenciada em duas empresas, uma no estado do Ceard, e outro no Rio Grande do Norte.

Hé enfoque nas dificuldades enfrentadas no processo de Inser¢do Internacional, ao mesmo tempo que busca solucdes
mercadoldgicas.

Palavras — Chave: estudo de caso, Castanha, particularidades, Insercdo Internacional, produto, andlise, mercado, teorias,
enfoque, dificuldades e solugdes.



INFLIJ]:ZNCIA DQ SULFATO DE CALCIO (CaSO,) E DA DENSIDADE NO TRANSPORTE
DE FEMEAS OVIGERAS DE Macrobrachium amazonicum

Ednara Ronise L. Aradjo*; Tatiane M. Sousa; Thais M. Moraes; e Léa Carolina O. Costa

ednaraaraujo21 @gmail.com

Instituto Federal de Educacdo, Ciéncia e Tecnologia do Pard — IFPA Castanhal
BR 316, Km 61 - Saudade II - Cristo Redentor

CEP: 68740-970, Castanhal — PA - Brasil

Um dos setores aquicolas produtivos que vém ganhando destaque no mercado nacional € a carcinicultura, e a criagdao
comercial da espécie Macrobrachium amazonicum vem sendo bastante difundida, tendéncia que pode estar relacionada
principalmente a sua rusticidade, facil manutencdo em cativeiro e ao seu rdpido crescimento. Trabalhos referentes a
larvicultura bem como a criacdo em cativeiro desta espécie vém sendo amplamente desenvolvidos, muito destes utilizando
matrizes oriundas de ambientes naturais, fazendo-se necessario o transporte destas para o local onde serdo manipuladas.
No entanto, trabalhos especificos relacionado a densidade para o transporte de camardes ainda sdo escassos, principalmente
relacionados a fémeas ovigeras desta espécie. Neste sentido, este trabalho teve como objetivo, verificar a melhor densidade
de transporte de fémeas ovigeras de M. amazonicum e avaliar a sobrevivéncia destas sob diferentes concentragdes de
sulfato de cdlcio (CaSO,) durante e apds o transporte.

Para o experimento, foram utilizadas 84 fémeas ovigeras (4,63 + 0,84g) capturadas com auxilio de “matapis” instalados
ao longo do rio Furo das Marinhas no distrito de Mosqueiro, Pard. As mesmas foram selecionadas, pesadas e distribuidas
em sacos pldsticos acondicionados em caixas de isopor contendo gelo. O transporte teve duracdo de 5 horas e foi feito
sob diferentes densidades (2 fémeas/L; 4 fémeas/L; 6 fémeas/L; e 8§ fémeas/L) e diferentes concentragdes de CaSO4
(0,0 mg/L; 300 mg/L; 600 mg/L; e 900 mg/L) em sacos com densidade de 2 fémeas/L. Cada tratamento continha 3
repeticdes, totalizando 24 unidades experimentais ndo correlacionados. Apds o transporte, as fémeas foram transferidas
para recipientes com capacidade para 3 litros onde permaneceram por 48 horas. Foram avaliados a qualidade da dgua
(logo apds o transporte, 24 e 48 horas apds a chegada), perda de peso e a sobrevivéncia apds o transporte. O experimento
foi realizado no Laboratdrio de Carcinicultura Experimental do Nucleo de Pesquisas Aplicadas a Pesca e Aquicultura do
Instituto Federal do Pard — Castanhal. Os dados foram tabulados e os resultados foram analisados através do teste de Tukey
utilizando p=<0,05 com auxilio do programa STATISTICA 5.0.

Tanto no tratamento com CaSO4 quanto no de diferentes densidades foi registrada uma variac@o significativa para as
concentragdes de pH, oxigénio e temperatura logo apds a chegada, porém ndo diferiram entre as unidades experimentais.
Nas 48 horas apds o transporte, os valores de amdnia toxica nos tratamentos com diferentes densidades foram elevados,
principalmente na densidade de 4 fémeas/L, resultado esperado devido a excre¢do nitrogenada dos animais, uma vez que
ndo havia renovacao constante da dgua. No transporte com CaSO4 houve uma maior sobrevivéncia quando comparado
ao transporte sem a substdncia, no entanto, estudos que mostrem os efeitos do sulfato de cédlcio em camardes devem ser
realizados para se conhecer a real eficdcia desta substincia nesses animais. O transporte de fémeas ovigeras pode ser
realizado com eficiéncia na densidade de 8 fémeas por litro nas mesmas condi¢des em que foi realizado neste trabalho.
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HATCHING TIME OF BRANCHONETA Dendrocephalus brasiliensis UNDER DIFFERENT

ENVIRONMENTAL LIGHT CONDITIONS

Maria Carolina Aratdjo Cunha'*, Jodo Victor Rocha Albuquerque Lima', Athié Jorge Guerra Santos!

'Federal Rural University of Pernambuco, Recife, Pernambuco, Brazil, CEP 52.171-900

Author E-mail: mcacamarelo@hotmail.com

The Artemia sp is one of the most used live feed in aquaculture, especially during the early life phases of the aquatic
organisms, such fish and crustaceans. With the growth of the aquaculture activity, the demand for the Artemia cysts has
also increased, causing high prices in the market for the small aquaculture enterprises (LOPES, 2007). Branchoneta
Dendrocephalus brasiliensis, is a micro crustacean commonly founded in the northeast of Brazil, inside of inland waters
rich in phytoplankton. Their cysts can be easily hatched in laboratory and the nauplii used as live feed, mainly for freshwater
fishes during the pos-larval phase. Branchoneta is rich in protein and Calcium. Spite of its importance of the Branchoneta
nauplii for the fish nutrition, few are the informations concerned with their hatching time, in order to be accurately applied
to the fish during the early life phase. This work aimed to investigate the hatching time of Branchoneta’s nauplii under

different environmental light conditions.

Cysts of branchoneta were put to hatch under six different
photoperiod condition, as it is shown in Figure 1. Black
arrows indicate the inoculation time, while the red ones
means the time of hatching.

At constant light and dark (treatments I and II), nauplii of
branchoneta hatched after 22 and 36 hours, respectively,
showing that the absence of light can only delay the time
of hatching, but doesn’t suppress. In both group the
water temperature varied between 28-29°C.

From the treatment III to VI, it can be observed that the
nauplii hatched only after the first dark phase, even under
in the inverted photoperiods, as shown in the treatment
V and VI.

The hatching time of the treatment IV was 8,5 hours
shorter than treatment III. Since the water temperature
varied from 27-31°C, this variation may explain the
difference on the time of hatching between these groups.

It can be concluded that constant dark regime doesn’t
suppress the hatching of branchoneta nauplii and it
seems that the time of hatching can be modified by
manipulating the photoperiod.

Knowing the exactly time of the hatching of branchoneta
nauplii is very important for the aquaculture practices,
because of their use as live feed during the early phase of
aquatic organism, such as carnivorous fish or freshwater
prawns.

Figure 1. Hatching time of branchoneta naupli under different
environmental light conditions.
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RECRIA DE TAMBAQUI Colossoma macropomum EM TANQUES REDE NO LAGO DA UHE
TUCURUI, PARA, BRASIL

Lenildo Aradjo da Silva*; Luciane de Melo Cohen; Alessandra Fernandes Tendrio; Izabela do Nascimento Lima;
Reinaldo da Silva Pereira; Flavio Pedro de Lima; Lenon José de Azevedo da Silva & Luciano Domingues Queiroz

* Instituto Federal de Educag@o, Ciéncia e Tecnologia do Para- IFPA, Campus Tucurui
lenildoboy @hotmail .com

O Tambaqui (Colossoma macropomum) é a espécie nativa mais produzida no Brasil, porém, a fase de recria é a que
apresenta menor disponibilidade de dados produtivos. A presente pesquisa visa avaliar a recria de Tambaqui cultivado
em tanques rede no Lago da UHE Tucurui. A presente pesquisa foi realizada no Lago da UHE Tucurui, Tucurui-PA, no
periodo de 24/08 a 10/11/2014. Foram utilizados 3000 alevinos de tambaqui, com peso médio de 1,5 g, na densidade de 167
alevinos/m?, em dois bergdrios de 9m® cada, feitos com tela de malha de 2 mm. Os berg¢drios foram alojados em tanques-
rede de 18m’, feitos com tela de arame galvanizado coberto por PVC e malhas de 32 mm, em drea com profundidade
superior a 10m.

Foram estimados os valores de peso médio, sobrevivéncia, ganho médio de peso e ganho didrio de peso dos peixes. Os
dados ambientais de temperatura, transparéncia e oxigénio dissolvido foram coletados quatro vezes ao dia, concomitante
ao arragcoamento (08h, 11h, 14h e 17h) e o pH mensurado a cada 7 dias. As biometrias foram realizadas no 1°, 40° e 73°
dia de cultivo para mensurar o peso médio dos individuos, amostrando-se 10% dos peixes de cada bercério. Os alevinos
foram alimentados com rag¢do em pé, com 40% de proteina bruta (PB) do 1° ao 40° dia de cultivo sob taxa alimentar de
10% do peso vivo ao dia. Do 41° a 73° dia de cultivo os peixes foram tratados sob taxa alimentar de 8%, ragdo com 36%
PB e com 2-3 mm de granulometria.

Os alevinos apresentaram peso médio de 42 4g ao final do experimento com taxa de sobrevivéncia acima de 92% em ambos
os tanques (tanques 1 e 2). O ganho médio de peso dos peixes foi 18,35g e 22,55¢g para os 40 dias iniciais e 33 dias finais do
experimento, com ganho de peso didrio de 0,46g/dia e 0,68g/dia para cada peixe nos referidos periodos, respectivamente.
A dgua apresentou transparéncia superior a 150 cm ao longo do experimento. O pH manteve-se constante ao longo do
experimento com valor de 7,2. As médias de temperatura e oxigénio dissolvido (figura 1) apresentaram oscilacdes ao longo
do dia, com maximas e minimas de 4,6 mg/l e 5,1mg/l para OD e 29,5°C e 31,5°C para temperatura.

O Tambagqui recriado em tanques rede no Lago da UHE Tucurui apresentou bons resultados, com sobrevivéncia satisfatoria
para esta fase de cultivo.
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Figura 1. Valores de oxigénio
dissolvido e temperatura coletada
durante o arracoamento de alevinos
recriados em tanques rede no Lago
da UHE Tucurui.
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MANEJO DE TEMPERATURA NAS FASES INICIAIS DE VIDA NAO PRODUZ EFEITOS
PERMANENTES NO DESEMPENHO PRODUTIVO DE TAMBAQUI NA FASE JUVENIL

Silva, T. B. A."*; Kojima, J. T.; Gimbo, R. Y.; Dairiki, J. K.; Portella, M. C.

UNESP- Univ. Estadual Paulista — Centro de Aquicultura (CAUNESP), Jaboticabal, SP, Brasil, email: thyssia_
bomfim@hotmail.com

O desenvolvimento inicial de peixes € a fase mais critica para a formacao dos individuos adultos, pois orienta a formacdo
morfoldgica e funcional do organismo e exerce influéncia direta sobre o sucesso produtivo. Estudar o efeito e a perpetuacdo
das manipulacdes ambientais, especialmente de temperatura, sobre o desempenho de peixes € de extrema importancia, em
particular para o tambaqui, que € uma das espécies de interesse comercial para a aquicultura sul-americana. Ovos fertilizados
foram incubados em 25, 28 e 31° C e eclodiram apds 22, 15 e 12horas, respectivamente. As larvas permaneceram nestas
temperaturas até o décimo dia pés eclosdo (DPE), quando a temperatura foi equalizada a 28° C até o 30° DPE. Apdés, foram
mantidas sob temperatura ambiente até alcancarem o primeiro peso de abate (400g — tambaqui “curumim”). Biometrias
mensais com 10% da populacdo foram realizadas até os 60 DPE e a partir do 90° DPE todos os peixes foram utilizados
para acompanhamento das varidveis de desempenho zootécnico. Os resultados apontam que a exposi¢ao as temperaturas
experimentais provocaram altera¢cdes sazonais, manifestadas pelo melhor desempenho produtivo dos animais submetidos
a temperatura 31° C até o 10° DPE (Tabela 1). Mas a medida que a temperatura foi equalizada e mantida sob condigdes
do ambiente os valores também foram equalizados, até que aos 120 DPE todos os tratamentos manifestaram resultados
semelhantes. Isso permite concluir que: (1) o tambaqui possui capacidade de responder, pontualmente, as alteracdes de
temperatura ambiente, com crescimento acelerado em resposta a temperaturas mais elevadas; (2) as alteragdes nas varidveis
de desempenho produtivo induzidas até o 10° DPE ndo se perpetuam nas fases posteriores de producdo e nio afetam de
forma negativa o desempenho; (3) é possivel propor protocolos alternativos de produgdo no intervalo de temperatura
compreendido entre 25 e 31°C sem comprometimento do crescimento até a fase de tambaqui “curumim”.

Tabela 1. Desempenho zootécnico de larvas e juvenis de tambaqui até 150 dias de vida apds
terem sido submetidos a diferentes temperaturas da incubagdo até o 10° dia de vida.

_Dia Trat P cT GP TCE CAA S
() (cm) (cm) (%) (%)
25 0,0042+0,0002¢  0,4333 +0,01440
0 28  0,0039£0,0001 04075 £ 0,0055 - - - -
31 0,0041%0,0001 04124 £0,0119
25 0,0073+0,0015  0,9513+0,0510°  0,0069 0,006 73':;
771+
10 28 0,0095+0,0018> 0,9851+0,0626> 0,095 + 0,0012> 3 - -
788+
31 0,0120£0,0024¢  0,1076 £0,0602°  0,0120 £ 0,0019¢ 08
229+
25 0715402241  3,2801+0,36912  0,0722 + 0,0228° 05 85,080
2251
30 28 0,8497+0,2668: 30927 +0,3225  0,1054 + 0,0333 10e - 89,08
21,0+
31 0,8009%0,3040> 3,1731+04094>  0,0454 + 0,0144¢ 07 76,500
108+ 2,7150 £
b b ’ ’
25 34,607 £9,1456> 6,5305+0,6466> 33,262 £ 6,1916° e S
10,8+ 2,5888 £
b ’ ’ =
60 28  37,254+9,0983:  6,6606+06902° 35,773 £ 2,5628¢ G R
10,9+ 2,5025 £
31 39,024:9,5888" 6,87710,57372 37,550 + 3,0785¢ i iy
79,384 & 16,0506 & ’ . 2,5263 £
25 10.5496- 1 20470 46124510100 2,802 0.3000-
81,083 16,3094 & 2,3738 £
’ ’ b ab ’ -
9 28 19,4242 1 26075 45311£4,1035 2,6£0,1 03136
31 77,300 16,0508 & 39,751 23405 2,9662 £
20,5965¢ 1,20802 10,5168 0,79352
160,252 + 19,2062 + . : :
25 P B 80,020+ 8,611s  24%072 209028
163,838 + 19,4979 + . . .
120 28 e Bl 82,201+8,7922 19%02° 205025 -
158,279 + 19,2000 + . , ]
31 T ey 80,909 + 10,0142 24042  1,98%025
413,398 + 28,1125+ 411,996 + . 0,9988 + .
2 83,85722 1,89492 40,8181¢ 32£03 0,0567 8438
391,497 + 27,0531 30,9391 + ' 1,0000 + :
150 28 64,0976¢ 2,22600 10,9386 29+03 0,1275¢ 8125
401,598 £ 28,1781+ 41,0428 £ . 09238 £ :
3 78,85412 1,6868° 14,5108¢ 3102 0.07332 8250

P= Peso; CT= Comprimento Total

aparente; S= Sobrevivéncia

; GP= Ganho em Peso; TCE= Taxa de Crescimento Especifico; CAA= Conversdo Alimentar



FECUNDIDADE DE CUR!MATA, Prochilodus nigricans SUBMETIDOS A INDUCAO
HORMONAL EM TUCURUI, PARA , BRASIL

Lenildo Aradjo da Silva*; Pamela Virgulino Freitas; Aliny Borges Sousa; Bruno Brito Barbosa;
Daniel Voloski Guasselli; Lenon José de Azevedo da Silva & Luciano Domingues Queiroz

Instituto Federal de Educacdo, Ciéncia e Tecnologia do Para- IFPA, Campus Tucurui
lenildoboy @hotmail.com

A reproducdo induzida de peixes nativos é dependente de diversos fatores e processos, sendo a qualidade das matrizes
reprodutoras fundamental para o sucesso do processo de indu¢do. Com isso, a presente pesquisa objetiva avaliar a taxas de
fecundidade de Curimatd (Prochilodus nigricans) submetidas a indug@o por extrato bruto de hipéfise de carpa.

Matrizes de P. nigricans com regido ventral macia e abaulada, papila urogenital proeminente e de colora¢do avermelhada
foram selecionadas, pesadas e acondicionadas em caixas d’dgua de 310 litros sob fluxo constante de dgua. De posse do
peso das matrizes determinou-se dosagem hormonal de Extrato Bruto de Hipéfise de Carpa (EBHC) a ser aplicada. Foram
efetuadas duas aplicagdes de EBHC por via intraperitoneal, no sentido da cauda para a cabeca, nas quantidades de 0,5mg e
5,5mg de EBHC/kg de peixe, para a primeira e segunda dose, respectivamente, com intervalo de 12 horas entre a primeira
e a segunda aplicacdo.

A temperatura das caixas d’4dgua foi mensurada a cada hora para estimar o nimero de horas-graus necessdrias a total
maturagdo gonadal das matrizes e consequente extrusao dos ovécitos, quandoas fémeas foram capturadas, enroladas com
pano grosso umido e postas em bancada previamente forrada por panos imidos. A regido ventral e anal das matrizes foi
seca e higienizada com papel toalha e em seguida foram realizadas massagens no sentido antero-caudal na regido ventral
para proceder a extrusdo dos ovdcitos.

Os ovdcitos extrusados foram pesados em balanca digital com precisdo de 0,01g e em seguida coletou-se trés amostras,
com peso médio de 1g cada, de cada matriz extrusada para posterior contagem do nimero de ovdécitos por grama.

Foram selecionadas seis matrizes de Curimatd que responderam positivamente a inducdo produzindo uma massa total de
ovécitos de aproximadamente 840 g. As fémeas apresentaram uma taxa de fecundidade média de 14% (Figura 1) sendo
1172 o niimero médio de ovdcitos por grama. Estes valores corroboram com as médias ja citadas por outros autores.

A Curimatd, espécie nativa da Amazonia, respondeu positivamente ao protocolo de indugao utilizando EBHC, com taxa de
fecundidade e nimero médio de ovdcitos por grama considerados satisfatorios.
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Figura 1. Producdo de ovécitos e
peso de fémea de P. nigricans
submetidas a inducao.
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INTEGRATED HEALTHMANAGEMENTAPPROACHFOR CONTROLAND PREVENTION
OF METACERCARIAL INFECTION OF Centrocestus spp. IN HYBRID TILAPIA FARMS IN
ISRAEL

Ra’anan Ariav*, Tal Be’eri, Yechiam Shapira, Yoav Rosen, Allan Heres, and Natan Wajsbrot

Phibro Aqua

2 Ha’negev St., Airport — City, ISRAEL 6101001
Mobile: +972-52-4574800
raanan.ariav@pahc.com

Hybrid Tilapia populations in Israel have been heavily infected by presence of digenetic trematode infections during the
last decade.

As result of the widespread presence of this parasite, Israeli Tilapia farmers are experiencing decreased growth rates in the
hatchery and nursery levels, increased FCR ratios, increased morbidity and mortality.

Mortality ratios may be very heavy, based on the specific level of infection.
In addition, suction discs of these parasites cause direct and severe damage to various organs and increase susceptibility of
Tilapia hybrids to numerous secondary infections.

Digenetic trematodes need one or two intermediate hosts to complete the life cycle, and the fish can be either the intermediate
or the final host; if the latter is the case, the parasite can be found in numerous internal or external organs.

The most commonly found stage of infection in Tilapia hybrids in Israel is the metacercaria of Centrocestus, a trematode
parasite of Asian origin that has now found it’s way to Israel, Africa, most of Southern — Europe and the Americas.

The parasite is transmitted via a fresh water snail Red — Rimmed Melania (Melanoides tuberculata) which was introduced
to Latin — America in the early 1970s.

Control of Centrocestus spp. infection in Hybrid tilapia farms is obtained by coordinated effort of mechanical water
filtration, eradication of snail vectors through biological control and medical treatment of infected fish. In this presentation
I will describe in detail the comprehensive approach for control of digenetic trematode infection in Israeli Hybrid Tilapia
farms.

&
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ANTIOXIDANT DEFENCE IN THE EARLY LIFE PHASE OF BROWN TROUT Salmo trutta

Murat Arslan*, Selma Kacar, Erkan Altun, Sinem Gulen, Necdet Sirkecioglu, Ali Atasever, H. Ibrahim Haliloglu,
Mevlut Aras

Department of Aquaculture
Faculty of Fisheries

Ataturk University

Erzurum 25240, TURKIYE
E-mail: muratars@atauni.edu.tr

Aquatic organisms including fish are prone to oxidative stress as they are rich in polyunsaturated fatty acids (PUFAs) which
have important physiological functions especially in cellular membranes. Generation of radical oxygen species (ROS) is
a natural consequence of aerobic metabolism and it becomes more critical during the early development of fish due to the
rapid tissue growth resulting in high oxygen consumption. Therefore, free radical damages may reduce survival during
the early development thence recruitment in natural fish stocks. The present study was conducted as the first to evaluate
the changes in lipids, fatty acids and antioxidant defense system during the early development of wild brown trout (Salmo
trutta). Eggs obtained from the Stream Yagli (Coruh Basin, Turkey) were fertilized and incubated at 9.5°C until the swim-
up stage. Total lipids dramatically decreased from 9.3% (egg) to 4.3% (swim-up) with a main decrease in neutral lipids.
Docosahexaenoic acid (DHA; 22:6n-3) was the predominant fatty acid in all cases and was preferentially protected during
the early development. Molecular antioxidant scavengers such as vitamin E, C and Blwere allocated to the eggs at an
abundant level and they decreased dramatically after hatching while the activities of antioxidant enzymes such as catalase
(CAT), superoxide dismutase (SOD) and glutathione S-transferase (GST) increased at the same circumstance. Our overall
results suggest that high level of non-enzymatic free radical scavengers detoxify ROS during the embryonic development
and elevated antioxidant enzymes take this duty over after hatch, protecting embryos and fries from oxidative stress.
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Fig. 1. Changes in vitamin E content and activity of SOD during the
early development of brown trout, Salmo trutta
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CHANGES IN LIPIDS AND FATTY ACIDS IN EUROPEAN CHUB (Leiciscus cephalus)
LIVING IN DIFFERENT ENVIRONMENTAL CONDITIONS

Ali Atasever*, Murat Arslan, Serdar Bektas

Ispir Hamza Polat Vocational School
Ataturk University

Ispir, Erzurum 25900, TURKIYE
E-mail: aliatasever@atauni.edu.tr

Fish is very valuable food for human health due to its high quality protein which is highly digestible covering all essential
amino acids, its abundant amount of long chain omega 3 fatty acids such eicosapentaenoic acid (EPA; 20:5n-3) and
docosahexaenoic acid (DHA; 22:6n-3). These fatty acids have very important physiological functions in human body
including protection against heart disease and possibly stroke. The Coruh River with 21.000 km? watershed area is 376
km in length. It originates in north-eastern Turkey and flows into Black Sea in Georgia at average discharge of 149 m’/s
(range: 45.2—-1215 m%/s). European chub (Leiciscus cephalus) distributes naturally along the river and is appreciated by
local anglers. In the present study, lipids and fatty acid profile were determined in chub in 2 different locations (Kirik and
Ispir) along the Coruh River, with different water quality parameters. Kirik is 15 km away from the beginning of the river
while the distance to the source is 165 km for Ispir. In general, water pollution parameters were higher in Ispir than in Kirik
(ammonia 0.018 mg/L vs 0.013 mg/L, chloride 1.12 mg/L vs 0.080 mg/L, nitrate 0.83 mg/L vs 0.75 mg/L, nitrite 0.14 mg/L
vs 0.12 mg/L and sulfate 26.0 mg/L vs 7.0 mg/L). Lipid level was significantly higher in muscle of European chub from
Ispir than those from Kirik (2.1% vs 1.8%) (£<0.05). However, the ratios of physiologically important essential fatty acids
such as arachidonic acid (ARA; 20:4n-6), EPA and DHA were higher in muscle lipids of chub from Kirik than those from

Ispir (Fig. 1).
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Fig. 1. Changes in ARA, EPA and DHA in muscle lipids
of European chub from different location along the Coruh
River. * indicates statistically significant difference.
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MEJORA DE LA CALIDAD DELAGUA Y DEL DESEMPENO PRODUCTIVO DE HIBRIDOS
DE TILAPIA ROJA Oreochromis mossambicus x O. aureus EN CULTIVOS INTENSIVOS
CERRADOS CON PERIFITON

Juan Manuel Audelo-Naranjo*, Domenico Voltolina, Denisse E. Figueroa-Loaiza, José M. Santos-Rojas,
Olga O. Zamudio-Armenta, Irasema E. Luis-Villasefior

*Universidad Auténoma de Sinaloa, Facultad de Ciencias del Mar, AP 610, Mazatlan, Sinaloa, México
jmaudelo@gmail.com

Se realiz6 un cultivo basado en biopeliculas empleando juveniles de tilapia roja en unidades experimentales de 1.0 m?con
cero recambio de agua marina durante 60 dias. Se sembr6 a una densidad de 30 peces m con un peso hiimedo promedio de
13.0+0.4 g, en un cultivo con presencia de perifiton desarrolladas en un sustrato artificial y ausencia de saustratos afiadidos
en el control. Se utilizé alimento comercial de alta flotabilidad con 45% de proteina cruda suministrada a satisfaccion. Los
valores medio de calidad de agua se compararon mediante pruebas de ¢ pareadas 6 la equivalente prueba no paramétrica de
Wilcoxon en el caso de no cumplir con las premisas de normalidad e igualdad de varianzas, mientras que para comparar
los valores finales de crecimiento, rendimiento, biomasa, supervivencia y factor de conversion alimenticia se utilizaron
pruebas ¢ o pruebas no paramétricas de Mann Whitney. En el caso de los valores en porcentajes y tasas se transformaron
a las respectivas raices del arcoseno. En todos los casos, se utiliz6 un nivel de significancia 0=0.05. En los resultados
obtenidos, las concentraciones medias del amonio no ionizado y del nitrito fueron significativamente menores (59 y 54%,
respectivamente) en el tratamiento con sustrato artificial de las registradas en los cultivos control. Se obtuvieron valores
significativamente mejores de peso final (22%), de rendimiento (46%) y de conversién alimenticia (21%) en el cultivo
experimental comparado al control.

En conclusidn, los resultados de este trabajo indican que la promocién de perifiton en un sistema de cultivo con cero
recambio de agua incrementa el crecimiento y la produccién de los juveniles de tilapia roja, y mejora el factor de conversion
alimenticia, debido a que la proteina de origen microbiano es facilmente digerible y asimilable por los organismos objetivo.
Ademads, se favorecié el reciclamiento de nutrientes, que result6 en una mejor calidad del agua en los cultivos experimentales.

Tabla 1. Concentraciones medias (£ DE) (mg L") de amonio total (N-NH,*),
amonio no ionizado (N-NH;), nitritos (N-NO,’), nitratos (N-NO;) vy
ortofosfatos (P-PO,*) calculados con los valores registrados en los
tratamientos con sustrato (T1) y el control (T2).

T1 T2
N-NH,* 0.397%0.071° 0.974+0.074°
N-NH, 0.013+0.007° 0.032+0.010°
N-NO, 0.276%0.075° 0.596+0.089"°
N-NO; 1.184+0.110° 2.42440.148°
P-PO,* 1.009+0.093° 0.478%0.042°

Letras diferentes en el mismo renglén indican diferencia significativa (a=o.0s;
a<b)
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INVESTIGAC%O DA REPLICACAO DO VIRUS DA MIONECROSE INFECCIOSA EM
LINHAS DE CELULA DO MOSQUITO Aedes albopictus SUBCLONE C6/36

Suzianny Maria Bezerra Cabral da Silva®, Maria Raquel Moura Coimbra, Laura Helena Vega Gonzales Gil

“Universidade Federal Rural de Pernambuco, Av. Dom Manoel de Medeiros, 52171-900, Dois Irmdos, Recife,
Pernambuco, Brasil — E-mail: suzianny.silva@depaq.ufrpe.br

Doencas de origem viral respondem por 60% das perdas por doencas na carcinicultura marinha mundial (Flegel, 2012). No
Brasil, o virus da Mionecrose infecciosa (IMNV), relatado em monocultivo de Litopenaeus vannamei, ocasionou prejuizos
econdmicos que ultrapassam os US$ 100 milhdes de délares para o periodo de 2002 a 2006 (Lightner, 2011).

Para o estudo de infec¢des provocadas por virus, a aplicagdo de culturas celulares constitui uma ferramenta bdasica
(Sudhakaran et al., 2007). Entretanto, linhagens celulares provenientes de invertebrados marinhos permanecem sem
ser desenvolvidas. Assim, o presente estudo tem por objetivo investigar a propagacdo do IMNV em linhas de célula de

mosquito através de andlises de PCR.

O preparo do indéculo viral foi feito segundo protocolo de
infeccdo experimental descrito por Silvaetal. (2015). As células
de mosquito Aedes albopictus subclone C6/36 foram mantidas
em meio Leibovitz L-15 contendo ampicilina, estreptomicina
e fungizona suplementado com 10% de SFB. Para os estudos
de infectividade, as células foram cultivadas a densidade de
3x10° células /mL e, apds uma confluéncia de 70%, inoculadas
com as seguintes dilui¢des: 1:2, 1:5 e 1:10. Estas diluicdes
foram definidas com base nos efeitos citotéxicos. Depois da
adsor¢do, o sobrenadante foi descartado e novo meio de cultura
adicionado, seguido de incubacdo por 15 dias para a observacgao
de efeito citopatico. Apds 15 dias, o sobrenadante foi coletado
e 1 mL usado para o estudo de re-infeccdo em novas células.
Aliquotas do sobrenadante de cada passagem inoculada foram
realizadas e preservadas a -80°C para andlise de PCR (Pinheiro
et al.,2007). Ao total, dez passagens celulares foram efetuadas.

Nenhum efeito citopdtico foi observado nas dez passagens
celulares de C6/36 inoculadas com IMNYV. Amostras oriundas
do sobrenadante de cinco passagens celulares de C6/36
desafiadas com IMNV foram positivas por PCR, com reducdo
da intensidade das bandas a medida que o niimero de passagens
aumentava (Figura 1). Tal resultado sugere que as células C6/36
desafiadas para IMNV foram incapazes de liberar particulas
virais (virions infecciosos) na cultura celular ou que nao houve
replicacdo viral.

Figura 1. Deteccdo positiva de
IMNV em células C6/36 por PCR.
Amostras 1, 2 e 3 correspondem
as diluicoes de 1:2, 1:5 e 1:10; os
nameros abaixo da linha indicam o
numero de passagens ocorridas e;
# é passagem celular; C-, controle
negativo; C+, controle positivo; M,
marcador de peso molecular de
100pb (Invitrogen, USA) e C-,,
controle negativo (agua ultra-pura).



TILAPIA PRODUCTION CHAIN AT SOBRADINHO LAKE: MAIN ACTORS AND
STRUCTURE

Daniela F. Bacconi Campeche*; Marco Aurélio Rotta; Lucia Rejane Madruga; Rebert Coelho Correa
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Tilapia cage production at the Sobradinho Lake, Sobradinho and Casa Nova town — Bahia State, Brazil started at the
beginning of 2000 decade. Until the present moment there is no local tilapia productive chain published reports. Its
analysis is fundamental in order to evaluate the competitive edge of the activity, its potential and main problems to be
overcome. Therefore this study aimed to realize a survey of the structure and main actors involved in the tilapia production
chain at Sobradinho Lake. Data needed to the survey were collected during a workshop with producers and, after field
data collection in 2011. For this activity a questionnaire was elaborated together with producers and applied among all
actors listed. Posteriorly the chain was draw based on the information collected with the workshop participants (Figure
1). The main highlighted actors are: feed industry, lingerling producers, public institutions for technical assistance, banks
and financial institutions, environmental agencies, tilapia producers, environmental inspection, dealers and distributors,
transportation, grocery stores, restaurants, street markets, processing unit and end consumer. About the structure it was
noticed that the amount of local tilapia producers (associations or individual enterprise) has attracted the offer of the main
inputs: feed and fingerlings. Lack of regularity in the supply and quality of fingerlings offered as well as feed price and
payment terms are still unstructured links in actors’ relationship. The unique production system is of 4-12 m? cages. The
enterprises still not have environmental license but all of them applied for it. Local market demands fish over 1kg weight.
It is mainly sold through dealers and distributors, whole in the ice or processed at the Bahia Pesca Institution processing
unit. Price is defined by market. Although the majority of producers take note of production cost and production data, they
have no domain of how to analyze production cost and economical availability. It was concluded that tilapia production at
the Sobradinho Lake is structured, generate local employments and income, as well as to other parts of Brazil. Therefore it
is necessary that the producers develop and improve its entrepreneurial and management ability in order to improve tilapia
chain production.
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Figure 1. Original draw of fisheries productive chain stablished with main
actors and links.
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SHRIMP DIETS AND FEED MANAGEMENT IN NURSERY AND RACEWAY SYSTEMS

Miguel Badillo Badillo
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E-mail: mbadillo@maltatexo.com.mx

El cultivo y engorda del camarén blanco del Pacifico (Litopenaeus vannamei) en México ha sufrido duros reveses en los
ultimos afios. La aparicién de diferentes enfermedades como Taura (TSV), la aparicién de White Spot Syndrome Virus
(WSSV), conocido cominmente como Mancha Blanca y actualmente la aparicién de una nueva enfermedad EMS que ha
causado grandes mortalidades del crusticeo en las diferentes dreas productoras.

La bisqueda de soluciones ante este tipo de problemas ha llevado a intensificar los esfuerzos para que los sistemas
productivos se afslen cada vez mds del medio ambiente y se trabaje en dreas bio-seguras. El cultivo del camar6n no
es la excepcidn, ya se tienen resultados positivos que indican que el manejo de cultivos intensivos bajo invernadero es
una alternativa real y eficiente en el control de enfermedades, con producciones mds altas que los tradicionales sistemas
extensivos.

En los ultimos afios los sistemas de cultivo hiper-intensivos de camarén llamados raceways o maternidades han cobrado
mayor importancia dado los problemas de enfermedades que se han presentado a través de los afios, el contar con sistemas
controlados que manejados de manera eficiente pueden incrementar en gran medida la rentabilidad y reducir los riesgos en
las granjas de engorde.

Para los sistemas de maternidades o raceways se requieren alimentos especializados de calidad, que sean altamente
digestibles con tamafios de particulas adecuados y en dependencia del tamafio de los organismos, este alimento tiene que
aportar todos los requerimientos nutricionales para la especie.

El tamafio de la particula del alimento usado depende del tamafio de los camarones y su uniformidad. Se requiere un
tamafio y forma especifica para cada etapa asi mismo es muy importante aplicar en cantidad y frecuencia para que sea
aprovechado al maximo.

Estos sistemas intensivos minimizan el impacto de las condiciones medioambientales y de los patégenos mediante el
aislamiento del entorno, asi como con el uso de sistemas de filtracion de agua, aireacion uso de aditivos para el tratamiento
del agua, pro-bidticos y la utilizaciéon de alimentos especializados, considerados en su conjunto como una herramienta para
mejorar las condiciones de cultivo.




ANEMONEFISH, Amphiprion percula GROWTH UNDER DIFFERENT DIETS

Marcela Franca, Ricardo Passos, Rodolfo Ramos, Marina Machado, Ana Pombo and Teresa Baptista”

MARE —Marine and Environmental Sciences Centre, ESTM, Polytechnic Institute of Leiria, 2520-641 Peniche,
Portugal
Email: teresa.baptista@ipleiria.pt

Anemonefishes such as Amphiprion percula are important in the ornamental industry due to their beautiful colors. However
the coloration of reared fish is inferior from the wild fish. The latest usually are reddish orange and farmed fish are light
orange. This study aims to observe the effect of diet on growth and on skin color.

Two-month-old A. percula (0.13+0.06g), obtained from a local aquaculture supplier were distributed in 12 glass
aquaria (50x30x30cm), with 25 fish each (0.5 ind.I""). The aquaria were supplied with a water re-circulating system and
environmentally enriched with PVC tubes, as shelters. Temperature, salinity and photoperiod were fixed at 26+2°C, 33 and
12-h light:12-h dark, respectively. Organisms were fed ad libitum three times per day. Three diet formulations from a basal
composition differently supplemented were tested. Diet A —copepods; diet B — Chlorella, diet C — mix of copepods and
Chorella. As control, a commercial feed for clownfish. Color observation, total length, weight and survival were evaluated
in the end of assay. Data was analyzed by two-way ANOVA, with time and diet as factors, followed by Tukey post hoc (P<
0.05) using the computer package STATISTICA 12 for WINDOWS.

ANOVA analysis showed that diet A had a statistically different (P< 0.05) and higher influence on weight and total length
comparing to other diets. All diets were positive for survival and growth along the study. In ornamental aquaculture, color is
a key factor, but also growth and survival are as much important. In this study, diet A supplemented with copepods showed
a higher growth both in weight and length and fish also get a reddish orange color. This can be explained by the fact that
marine copepods are considered a nutritionally superior feed.
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Figure 1. Values of weight and length over time. The values represent
the meanstSEM. Means with different letters denote significant
differences (P< 0.05).
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EFFECT OF DIET ON GROWTH, SURVIVAL AND GAMETOGENESIS OF Hediste
diversicolor (O.F. MULLER, 1776)

Teresa Baptista, Hugo Morais and Ana Pombo

MARE-GIRM, IPLeiria, Campus 4 Santudrio N.Sra. Remédios, 2520-641 Peniche (Portugal)
E-mail: teresa.baptista@ipleiria.pt

Some species of polychaetes are economically attractive, due their commercial use as baits in sea angling and also as
feed for cultured fish broodstock such as sole. There is an increasing interest for the production of living polychaetes
of different species from the Nereis virens, such as Marphysa sanguinea, Perinereis rullieri, Sabella spallanzanii and
Hediste diversicolor. The last one, the common rag worm it is wide used as sea angling baits European countries. The aim
of this study was to contribute to the evaluation of the effects of different diet formulations on growth and survival of H.
diversicolor in order to highlight the best laboratory conditions for the production of market-size organisms.

Juveniles of H. diversicolor (fresh weight 4.47+1.22mg, mean+SD), obtained from our laboratory culture were use in the
study. The experimental individuals were distributed in polyethylene containers (40x40x40 cm) provided with 10cm depth
sand-layer (grain size 500um) equipped with a water re-circulating system. The duration of the experiment was set as 11
weeks. Temperature, salinity and photoperiod were fixed at 20+2°C, 20 and 12/12h light/dark, respectively. Organisms
were fed ad libitum on a daily basis. The number of animals per tank was 33 corresponding to a density of 206 ind.m™.
Three diet formulations, characterized by different protein and fat contents, were tested, diet A - 46% protein and 2% fat
(P46L.2); diet B — 60% protein and 2% fat (P60L2) and diet C — 46% protein and 18% fat (P46L18). In the end of the
experiment all the sampled living animals were counted and weighed. Survival percentage was also calculates evaluating
the number of surviving organisms at the final of experiment with respect to their initial number. To assess the effects on
reproduction, 10 individuals from each container were observed.

Significant weight differences (p<0.05) were observed among the three feeds, in the end of experiment. In particular,
after eleven weeks the mean weight was significantly higher with diet B (P60L2) (0.338+0.058g) than diet A (P46L.2)
(0.272+0.058g) and diet C (P46L18) (0.259+0.037g).

The survival reached values of 85%, 63% and 56% with 46P2L, 60P2L and 46P18L, respectively. The highest value of
biomass was achieved using the high protein food. The gametogenesis was affected by the diet, being the best results
obtained with the diet C (46P18L)



MOLECULAR EPIDEMIOLOGY OF Streptococcus agalactiae OF FARMED TILAPIA
Oreochromis sp., CULTURED IN COLOMBIA OVER 8 YEARS

Paola Barato*, Elisabete Martins, Carlos Iregui
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Bogotd D.C. — Colombia

pabaratog@unal.edu.co

Streptococcosis is a disease with major health and economic impacts on the tilapia industry worldwide. In 1997, more than
US $150 million of annual losses representing treatment, morbidity and mortality were recorded and this value increased
to US$250 million by 2008. In Colombia, Streptococcus agalactiae (Lancefield group B streptococci; GBS) is the main
bacterial pathogen of tilapia, causing heavy but not yet quantified economic losses.

A collection of Streptococcus agalactiae isolates (n=24) representing 6 independent disease events were recovered from
tilapia with streptococcosis, during an eight year period (2003-2011), in two regions of Colombia (Tolima and Huila). The
isolates were characterized by: serotyping, surface protein and pilus-associated gene profiling, pulsed-field electrophoretic
profiling (PFGE) and multilocus sequence typing. All isolates represented a single clone, characterized by closely related
PFGE profiles, serotype Ib, ST260, the presence of the pilus locus 2b and the absence of genes encoding alpha or alpha-like
surface proteins; regardless of isolation year or origin (Fig. 1). The data strongly argues that a stable genetic lineage has
been endemic in the country in the last eight years. Knowledge of the characteristics of this clone can assist in developing
control and preventive strategies of streptococcosis.
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Figure 1. Dendogram of the PFGE profiles of 24 GBS isolates. Serotype, sequence
type (ST), alpha and alpha-like protein (Alp) gene, pilus island profiling, year and
epidemiological event are indicated for each strain.

43



44

CAPSULE ROLE IN THE ADHERENCE OF Streptococcus agalactiae TO INTESTINAL
EPITHELIUM IN TILAPIA Oreochromis sp.
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Streptococcosis caused by Streptococcus agalactiae is one of the most important diseases in tilapia aquaculture industry.
The role of the capsule of Streptococcus agalactiae in adherence to fish surfaces has not been evaluated and the mechanism
of capsular regulation during adhesion is not known. The aim of this study was to evaluate the role of the capsule of S.
agalactiae during adhesion to intestine epithelium of tilapia (Oreochromis sp.) in an ex vivo infection model. We demonstrate
that the capsule impairs the adhesion of bacteria to host intestinal epithelium. Wild type (WT) strain SaTiBe08-18 (S.
agalactiae recovered from tilapia) had reduced adhesion (P<0.0001) in comparison with its unencapsulated mutant
SaTiBe08-18 (Acps). When WT was treated with sterile saline solution (pH 5) before infection of intestine explants, the
adhesion was enhanced. The results suggest that the capsule impairs the adhesion of S. agalactiae to tilapia intestine and an
acidic milieu could regulate the adherence of encapsulated strains. We found GlcNAc on the surface of adherent Acps but
not on the capsuled WT. This difference could be explained by the presence of GIcNAc in the Lancefield group B antigen
and in the peptidoglycan in GBS (Group B Streptococcus) and also may be related with better exposition of glycosylated
adhesins in unencapsulated fish GBS. Understanding capsular regulation during adhesion of S. agalactiae may provide new
leads to find a successful anti-adherent therapy to prevent streptococcosis in tilapia.



GLYCOBIOLOGICALANTI-ADHESIVE THERAPY TO STREPTOCOCCOSIS IN TILAPIA
Oreochromis sp.
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During the course of infectious diseases, adhesion is the first step in the host-pathogen interaction. This adhesion is a
prerequisite for establishing an infection and subsequent development of disease for the majority of enteric and respiratory
conditions. Many, if not all, pathogens bind to specific oligosaccharide sequences on animal cell surfaces. Glycobiological
anti-adhesive therapy, as alternative to inhibit the attachment of pathogens to host surfaces, has slowly emerged during
the past few decades. Such carbohydrate intervention can be considered mild and gentle, and more ecological and safer,
compared with current antibiotic treatments.

Streptocccosis caused by S. agalactiae (also named group B Streptococcus, GBS) is one of the most important diseases in
tilapia culture. In other animal species, Streptococci have evolved mechanisms to use carbohydrates residues for adherence,
however, adhesins used by GBS and gastrointestinal receptors in tilapia are unknown. S. agalactiae C-a-protein (ACP)
from humans isolates, is considered an adhesin to cell surface glycosaminoglycans receptors in a Drosophila melanogaster
model. However, ACP is not present in GBS fish-specific and fish-associated strains. On the host side, in in vitro (S2 cells
from D. melanogaster embryos, Caco-2 and HT-29 from human intestinal epithelium) and in in vivo (D. melanogaster)
models, the presence of glycoconjugates (Syndecan-1 in human intestinal cell lines) confers susceptibility to GBS infection.
In an ex vivo infection model of intestinal explants of tilapia and infection with S. agalactiae (wild type and unencapsulated
mutant), we found three specific sugars and a lectin which inhibit the attachment of S. agalactiae to intestinal epithelium of
tilapia that could be used for the manufacture of medicaments for prevention, treatment or control of streptococcosis in fish.
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TRANSPORT OF JUVENILE TAMBAQUI Colossoma macropomum WITH EXTRACTS OF
CANELA-AMARELA Nectandra grandiflora AND JAMBU Spilanthes acmella: EFFECTS ON

OXIDATIVE STRESS BIOMARKERS

Luis André L. Barbas*, Luciano de O. Garcia, Lucas Maltez, Giovanna Stringhetta, José Maria Monserrat,

Luis André Sampaio

Programa de Pds-graduacdo em Aquicultura, Laboratério de Aquacultura Continental (LAC) Universidade Federal
do Rio Grande - FURG, Instituto de Oceanografia, CP 474, 96201-900, Rio Grande, RS, Brasil

*E-mail: professorbarbas@hotmail.com (L.A. Barbas)

Data on effects of transport in hyperoxic conditions, using sedatives, on antioxidant balance and oxidative stress status
of aquatic organisms are scarce. Therefore, the aim of this study was to evaluate the effect of essential oil (EO) of N.
grandiflora and extract [SFE(CO,)] of S. acmella on oxidative stress status of fish submitted to transport.

Tambaqui juveniles (8.6 + 0.6 SD g; 8.1 £ 0.4 SD cm) were transported (154 g L") in plastic bags inflated with pure oxygen
and in concentrations of 1 mg L"and 30 uL. L' of S. acmella extract and EO of N. grandiflora, respectively. At the end of
each transport (2, 6 and 10 h), tissues were removed for analysis of antioxidant status and lipo peroxidation (LPO) damage,
measured by TBARS levels. Water quality was monitored before and after each transport.
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Figure 1. Antioxidant status (ACAP and GST activity) and lipo peroxidation

levels (TBARS) in gills (A) and muscle (B) of juvenile tambaqui, Colossoma

macropomum submitted to different transport times (2, 6 and 10h) with and

without anaesthetics (controls). Values are expressed as means + SD. When
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submitted to two-way ANOVA (P<0.05), n=30.
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To this date, no information on the oxidative status of tambaqui acclimated in recirculation systems is available, therefore,
reference values (non-transported fish in normoxia) were provided in this study. ACAP in gills was lower in transport for 2h
with both anaesthetics compared to transports for 6h and 10h in the presence of the anaesthetics, nevertheless, GST activity
was not significantly affected in gills by the presence of the anaesthetics at any transport time whatsoever. Furthermore, a
protective effect was observed in gills with the use of EO of N. grandiflora in the water of fish transported for 10h since
TBARS levels were significantly lower (39.5%) compared to fish transported without anaesthetics. Higher ACAP in muscle
after 10h transport with EO of N. grandiflora was consistent with higher (78%) GST activity at the same transport time in
fish transported with the same compound. ACAP in muscle could not be compared to reference values of non-transported
fish kept in normoxia due to the loss of those samples. Both anaesthetics enhanced protection against LPO mainly in
muscle of fish transported for 6h, decreasing TBARS levels to at least 41.5% compared to fish transported without
anaesthetics. In conclusion, the extract of S. acmella and EO of N. grandiflora are suitable antioxidants for tambaqui and
doses at 1 mg L' and 30 L L' of S. acmella extract and EO of N. grandiflora respectively, are recommended for transport
since those compounds enhanced protection against oxidative damage in gills and muscle.
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SEX DIFFERENTIATION IN Piaractus mesopotamicus

Roosevelt P. Barbosa*, Rafael Y. Kuradomi, Valeria L. Guerra-Lira, Patrick Hainfellner, Thiago G. De Souza,
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This study aimed to determine and characterize the beginning of pacu (Piaractus mesopotamicus) gonadal differentiation
process and evaluate the association between phenotypic sex with Total Biomass (TB) and Total Length (TL) in young
individuals to obtain subsidies for specific approaches such as sexual inversion and basic information about gonadogenesis

for this species.

In this study fingerlings were maitained in 200 m? earthen
ponds and fed with commercial diet (32.0% crude protein).
Fish were sampled approximately every 30 days when
biometric data was collected and the gonads removed and
fixed in Karnovsky’s solution, embedded in historesin and
stained them with HE for histological analysis by light
microscopy. In this study, the water physical and chemical
parameters were among considered adequate for the species
development. We observed that the huge heterogeneity in size
among P. mesopotamicus juvenile of the same age is not due
to sexual dimorphism or sexual diferentiation. We observed
by means of histological evaluation that even before sexual
differentiation this disparity size was already observed.
Concerning the cellular and histological Up to the 299 days
(whole sample period) we found only undifferentiated gonads
and ovaries. The female sex differentiation (TL=10,03+0,12
and TB=18,21+1,22), began between the 123° and the
150° day after hatching (DAH), however, in the 150° DAH
there were still undifferentiated gonads (TL=9,55+0,65 and
TB=15,25+3,51). The differentiation of the female gonad
occured before the male one, because during the analysis
period we had not found testes differentiation. We have
observed that the sampled animals variation in length and
weight is not associated with gonadal differentiation, i.e., the
larger individuals are not dominant phenotypic females or
males. Concerning the cellular and tissue process involved
in sexual differentiation, although quiescent and Ilate,
cellular activities and meiotic process occurred similarly to
other neotropical teleosts. Concluding we observed a more
pronounced and expected a positive correlation between size
and age, but not not size and any gender.

Figura 1: Characterization of differentiated
gonads ovarian P. mesopotamicus to 150 DAH.
Oocyte detail in primary growth and germination
cyst (bordered in red) containing oocytes cysts in
pachytene and diplotene. ocp = oocyte primary
growth; op = oocyte in pachytene; od = oocyte in
diplotene. Indicated scale. HE staining.

Tabelal: Biometric means of the results and
gonadal classification of juvenile P.
mesopotamicus.
Day after hatching
Classification | Variables
96DAH | 123DAH | 150DAH | 233DAH | 299 DAH
Undifferentiated TB(g) |803£1,76'[17,14+6,37" | 15,25+3,51 199212832 42511799a
TL (em) |7,19+0,50°| 8,83+0,71" | 9.55+0,65 [ 10,17+0,48" | 13,03+0,65
B N N ] :
Differentiated [€3) 18,21+1,22132 62+12,12°]45,309.98
TL (cm) 10,03+0,12] 11,40+1.45" |13,42+0,82°
N 13 12 5 10 11

2= p<0,05. TB=total biomass; TL=total length; N=
sample size of the gonads. Average=EP. For data
150 LAD was not statistically analyzed sample n
insufficiency.



EFEITO DA DENSIDADE DE ESTOCAGEM DE OVOS DE TRAIRAO Hoplias intermedius
NO PERIODO DE INCUBACAO

Marcilia Barbosa GOULART"; Sérgio Turra SOBRANE FILHO; Adriano Carvalho COSTA;
Luis David Solis MURGAS; Jerry Carvalho BORGES

Universidade Federal de Lavras, caixa postal: 3037, CEP: 37200-000, Lavras, MG. marcilia.goulart@hotmail.
com

Para o cultivo do trairdo (Hoplias intermedius) em cativeiro sdo utilizadas técnicas adaptadas de outras espécies de peixes,
devido ao escasso conhecimento do cultivo desta espécie. Essa escassez agrava especificamente nas fases iniciais de
desenvolvimento do trairdo, sendo necessdrias investigacdes sobre a densidade de estocagem de ovo a serem incubados,
temperatura e o tipo de incubadora mais adequada a espécie. Em busca de entender melhor o processo de incubagdo e
larvicultura do trairdo foi avaliado o efeito da densidade de estocagem de ovos nos periodos de incubagdo. O trabalho
foi realizado na Estacdo de Hidrobiologia e Piscicultura de Furnas, municipio de Sao José da Barra/Minas Gerais. Foram
utilizados trés tratamentos, com densidade de estocagem de 20g, 30g e 40g de ovos por incubadora, em um delineamento
em bloco casualizado, foram coletadas 21 desovas. Utilizou-se incubadoras com capacidade de 2,5 litros e vazio constante
de 3 L min"' e submetidas diariamente a assepsia para evitar o desenvolvimento de fungos. Diariamente, monitorou-se os
parametros da qualidade de dgua. Ao final do experimento foi avaliado o percentual de sobrevivéncia de cada tratamento.
Os dados obtidos foram submetidos a andlise de varidncia (ANOVA) com auxilio do programa R 3.02 e em caso de
significancia estatistica, as médias foram comparadas pelo teste Scott Knott a 5% de probabilidade. As diferentes densidades
de estocagem de ovos na incubadora ndo interferiu a taxa de sobrevivéncia (P>0,05) neste experimento, favorecendo a
utilizacdo a densidade de estocagem de 40 g por incubadora otimizando o processo. Através dos resultados encontrados
verificou-se que € possivel incubar ovos de trairdo em uma densidade de estocagem de até 40g de ovos por incubadora.
Com isso, otimiza-se a disponibilidade de incubadoras, ocupando menor espaco e possibilitando a incubacdo de um nimero
maior de ovos, uma vez que os trairdes apresentam desova natural.

TABELA 1. Parametros da qualidade da dgua
H20g W30g "40g

20g 30g 40g
83.22 81.4

77.23 Temp (°C) 26,1 26,2 25,9
Mmoo e
pH 7,5 7,7 7,5
Con(nS/cm) 38,0 38,5 38,3

Taxa de sobrevivencia

GRAFICO 1. Taxa de sobrevivéncia
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WATER QUALITY IN PACIFC WHITE SHRIMP NURSERY CULTIVATED IN BIOFLOC
SYSTEM AT DIFFERENT STOCKING DENSITIES

Suhellen Barcelos*, Esmeralda Chamorro-Legarda, Carlos Manoel do Espirito Santo, Isabela Pinheiro,
Priscila Rezende, Walter Quadros Seiffert, Felipe do Nascimento Vieira

Marine Shrimp Laboratory, Department of Aquaculture, Federal University of Santa Catarina (UFSC).
Floriandpolis, SC, Brazil. E-mail: suhellenbarcelos@hotmail.com

The aim of this study was evaluate the effect of different stocking densities (3000, 4000, 5000 and 6000 postlarvae m™) in
water quality in the nursery of Pacific white shrimp (Litopenaeus vannamei) cultivated in biofloc.

The experiment was performed for 38 days with 12 experimental units in triplicate. Each repetition corresponded to an
800 L tank that received 400 L of mature water from a 50 m? shrimp production tank in biofloc system and 400 L of
seawater. The water was maintained with constant aeration and the temperature was controlled (30 + 1°C) with heaters and
thermostats. Temperature and dissolved oxygen were measured twice a day. A settling chamber was used to keep the total
suspended solids below 600 mg L', Shrimp were fed four times a day (08:00, 11:00, 14:00 and 17:00) with a commercial
diet containing 40% crude protein. Mean wet weight was sampled once per week to calculate the weight gain and adjust
feed. In the first three days of the experiment, the nitrogen of the ration was controlled using a carbon/nitrogen ratio of 20:1.
White sugar was used as organic carbon source (40% carbon) to keep ammonia levels (TAN) up to 1 mg L"'. Ammonia,
nitrite, alkalinity, pH, salinity, TSS and VSS were measured twice a week and the nitrate once a week.

Temperature was homogeneous in all tanks (29.64 +0.97 °C), as well as dissolved oxygen (5.45 +0.16 mg L'"). Ammonia
had two peaks during de experiment (days 10 and 35) which were controlled with the addition of the carbon source. Nitrite
levels presented an increase along the days of cultivation similar to nitrate. Alkalinity had a tendency to decline and was
controlled with the addition of calcium hydroxide. Such as alkalinity, pH decreased but was kept within the acceptable
limits to shrimp culture. The salinity was maintained at 34.5 + 1.15 g L"'. The behavior of total suspended solids (TSS) at
different densities was similar, and the settling chamber was used at the 31* day in all treatments. Suspended solids volatile
(VSS) were different between the treatments and along the cultivation time. This may indicate that the higher the stocking
density, the higher the VSS concentration, demonstrating to be a more heterotrophic system. The different stocking densities
in the marine shrimp nursery did not influence water quality parameters, only the volatile suspended solids were higher in
the treatment with the highest density indicating greater presence of heterotrophic bacteria. These results show that it is
possible to increase the stocking density in the nursery of L. vannamei, maintaining the optimum levels for the species and
at the same time as the high density can encourage the production of heterotrophic bacteria.

Acknowledgments: CAPES/PVE/2712/2014



QUALIFICATION OF OYSTER-FARMERS IN NORDES PARA

1-Master’s Graduate program in Aquaculture University Nilton Lins — Instituto Nacional de Pesquisas da
Amazoénia r. Prof. Nilton Lins, 3259, ParK of orange, 69058-030, Manaus, Brazil

2 At the Federal Institute of Pard, North Campus/NUPA Castanhal 3/GEPAq

3-Aquaculture technology Student at the Instituto Federal do Pard, Campus Castanhal

Mariculture, especially the oysterculture is gaining space in the State of Pard in the northern region of this activity, besides
generating employment and income for coastal communities, promoting ecosystem protection comes as the mangroves.
In this sense the oysterculture emerges as an opportunity for the development of these communities and encourage the
principles of sustainability in these areas. This work aimed to make the technological diffusion from the oysterculture
on municipalities of Northeastern Pard, in order to create new income alternatives and empower producers beginners
and those who already practice the activity promoting social inclusion. Technological diffusion from the oysterculture
adopted communities was performed through a course of continuing education sponsored by the Federal Institute of
education science and technology of Pard — Campus Castanhal through strengthening of sustainable aquaculture project in
northeastern Pard.

The courses were administered to two communities in the municipalities of Salinas and Curugd, each class had about with
15 students of all age groups, involving both people who already practise oysterculture as people interested in joining in
this activity, the course had two parts: the theoretical part and the practical part divided into a load time of 160 hours that
are distributed in the following topics : environmental education (environment, environmental education, biodiversity,
Agroecology and organic production, 12:0 am), aquaculture (presentation of other productive aquaculture systems, 4:0
pm), oysters (nutrition, respiration, reproduction, technologies of cultivation of native oysters, 48 hours), fish technology
(development of cultivated oysters based products for adding value to the final product, 48 hours), cooperatives/associations
(difference between both, which would be more feasible to 8:0 Community) and exploitation of coproducts of oysterculture
(preparation of biological filter , craft the shells, use in agriculture, 4:0 pm). The practical part of the course consisted
of the analysis of water (pH, dissolved oxygen, salinity, temperature), clean the structures of cultivation, cultivated
organisms, monitoring biometrics mortality subculturing das ostras (settlement of flashlights, pillows, large drawers and
other structures) confection, with pet bottles collector “ s, and removal of seeds and transfer to pillows.

It is concluded that the activity developed by the project becomes an important tool for expanding the oysterculture in the
region, with the acceptance of the participants of the training offered. The activities developed by the project are contributions
that strengthen the improvement of cultivation, resulting in a final product quality and stating the commitment by an
aquaculture production of low environmental impact. Finally, these activities present advantages from an environmental
point of view, especially with regard to the preservation of the natural banks of the region’s native oysters and mangrove
ecosystem conservation and its sustainable use.
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ULTRASTRUCTURALCHANGESINSPERM Bryconcephalus AFTERCRYOPRESERVATION

PROCESS.

Cristiane Bashiyo-Silva®, Douglas Castro Ribeiro, Raphael da Silva Costa, Fabricio, Marcal Silva de Souza,
Rosicleire Verissimo-Silveira, Alexandre Ninhaus-Silveira.

Neotropical Ichthyology Laboratory (LINEO)
Universidade Estadual de Sao Paulo (UNESP/FEIS)

Rua Moncio, 226 — Zona Norte/Ilha Solteira/SP/Brazil
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This study aimed to verify the degree of morphological
changes in the ultrastructure of sperm of Brycon cephalus
after cryopreservation process.

This study evaluated cryoprotectant solutions : A- 5.4g
glucose 15g whole milk powder (Fortified Nestle Nest); B
- 5g Bestlvile Thawing Solution (BTS®) in 10 or 15mL of
internal cryoprotectant [Methanol (ME) or Methylglycol
(MT)]. For this purpose, six adult specimens of B.
cephalus were used. The collected semen was evaluated
for staining parameters, sperm concentration and motility
subjective. The semen was diluted at a ratio of 1:5 (semen/
extender), packaged in 0.5mL straws (IMV) and frozen in
liquid nitrogen vapor and then kept in liquid nitrogen .
To the fertility test semen was thawed in a water bath at
36°C for 12s and fertilization of oocytes was taken by
“dry” method in a ratio of 25000 sperm/oocyte, with four
replications. Spermatozoa analyzed by scanning electron
microscopy to determine possible morphological changes
caused by the cryogenic procedure. Data were analyzed
by ANOVA (a =0.05) and Tuckey Test. To cryoprotectant
solutions used, it was found that only the treatment
T7 (15mL Methanol + BTS®) (3.7£4.4%) showed a
lower efficiency cryoprotecting, differing significantly
from the control (p<0,05). Low fertilization found in
T7 was confirmed by the analysis in scanning electron
microscopy showed that severe deformities in the middle
piece and tail region, where in some cases there was the
presence of sperm without tail (Figure 1).

From the results obtained the most suitable cryoprotectant
solution for the seminal freezing B. cephalus is composed
MT in the ratio of 10 or 15mL with BTS®, for presenting
on average fertilization rate above 30% and less sperm
deformation in relation to other treatments.

Acknowledgments: FAPESP; ICMBIO/ CEPTA

Figure 1:
deformities of the sperm B. cephalus

Electron micrograph of

post-thawed: A: Control; B: MT
10mL+BTS® (T2); C: MT 15mL+BTS®
(T3); D: MT 15mL+LP+Gly (T4); E: MT
10mL+ BTS® (T5); F: ME 15mL + BTS®
(T7). Legend: head - a; intermediate
piece - pi; tail - c; retraction - thin
arrow; tail folded - d; lumps - two arrow;
broken tail - asterisk.



GONADAL DIFFERENTIATION IN PIAU TRES PINTAS Leporinus friderici EXPOSED TO
25°C AND 29°C WATER TEMPERATURE.
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The objective of this study was to investigate the onset of gonadal differentiation in Leporinus friderici exposed to 25 and
29°C and evaluate the influence of these temperatures in standard length ratios (SL), body weight (W), survival and sex
ratio. For this, five fish were randomly sampled, 50, 70, 90, 110, 130, 150, 170, 190, 210 and 240 days after hatching (DAH)
in each treatment. The differentiation in L. friderici ovaries was first observed at 150 DAH (11.4cm and 16.4g) at 25°C
and 170 DAH (10.7 £ 0.7cm and 27.7 + 8.5g) to 29°C. The gonadal differentiation began with females in both treatments.
The testes differentiation began 190 DAH at 29°C (38.0g and 14.5cm), however, throughout the experimental period testes
differentiation at 25°C was not observed. The number of individuals with differentiated gonads was respectively 17 and 3,
at 29°C and 25°C. Among the differentiated individuals, 12 and 3 differentiated in females respectively at 29°C and 25°C.
After differentiation (190-240 DAH), higher mean values of W and SL were observed at 29°C (P > 0.05), excluding W at
210 DAH, which remained similar for both treatments (P < 0.05). We concluded that the higher temperature (29°C) intensi-
fied gonadal differentiation being more efficient for obtaining a greater number of females.

In this study, survival was 100% in both treatments. The water temperature influenced the average W and SL only after dif-
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Figure 2. Differentiation of L.
friderici kept in water tanks at
controlled temperatures of 29°C
and 25°C, 50 to 240 days after
hatching (DAH).
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THE EFFICACY OF LINALOOL ON TRANSPORTATION AND ANESTHESIA OF WHITE
SHRIMP Litopenaeus vannamei (Crustacea, Penaeidae)
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The present study aimed to determine the time of anesthesia and recovery as well as the effect on oxidative stress parameters
in the transport in white shrimp Litopenaeus vannamei exposed to linalool. The concentrations tested for induction of
anesthesia were 237,356 or 475 uLL L'. The shrimps were also transported for 8 h in plastic bags in the following groups: 0
(control), 20 or 40 uL. L' of linalool. The gill and hepatopancreas were collected at the end of transport to measure catalase
(CAT) and glutathione — S — transferase (GST) activities and lipid peroxidation levels was assessed by determining the
content of thiobarbituric acid-reactive substances (TBARS). The time required for anesthesia induction was reduced with
increased concentration of linalool. Throughout transport, only 40 uL. L' induced light sedation in white shrimp. The
increase of CAT and GST activities in white shrimps transported with linalool suggest antioxidant action against higher
TBARS levels.

1. Introduction

Capture, confinement and transport may cause stress (Perazzolo et al., 2000; Saydmohammed and Pal, 2009; Barrento el
al., 2012) and induce changes in behavior and physiology of crustaceans (Zhou et al., 2010). In crustaceans, the primary
responses to stress involve increased liberation of norepinephrine and/or hyperglycemic hormone (CHH), resulting in
secondary responses (high glucose levels and metabolic alterations) (Huberman 2000; Aparicio-Simén et al., 2010) while
the tertiary effects manifest on behavior and performance changes (Elwood et al., 2009). Shrimps have antioxidant defense
systems, which act at different levels to prevent or repair cell damage caused by stress (Wang et al., 2009). Glutathione
—S—transferase (GST) and catalase (CAT) are important antioxidant enzyme involved in detoxification and stress tolerance,
being first line of defense against reactive oxygen species (ROS) (Halliwell and Gutteridge, 1999). The equilibrium between
GST and CAT, along with non-enzymatic antioxidants, is important for the effective elimination of ROS (Andrew and
Mathew, 1989; Guemouri et al., 1991).

Many management practices with shrimp are made without the use of anesthetics, nevertheless there is growing interest in
use these agents during transport due to the sharp rostrum, natural cannibalism and fast movement of the animals (Akbari
etal.,2010). Tricaine metanosulfate (MS-222) had no effect on Macrobrachium rosenbergii (Coyle et al., 2005), but at high
concentrations induced anesthesia in Peaneus indicus (Akbari and Khajavi, 2004). Eugenol and the essential oils of Aloysia
triphylla and Lippia alba induced anesthesia in sub-adults and post larvae of Litopenaeus vannamei (Parodi et al., 2012)
and eugenol was also efficient for sedation during transport of Fenneropenaeus indicus post larvae (Akbari et al., 2010).

The white shrimp, Litopenaeus vannamei, is one of the most important species in aquaculture production and has great
economic importance and optimal acceptance by the consumer market (Chiu et al., 2007). Therefore, the aim of this study
was to evaluate the efficacy of linalool, the major compound from L. alba (Heldwein et al., 2012), and which has anesthetic
effect in silver catfish, Rhamdia quelen (Heldwein et al., 2014), in the induction of anesthesia and transport of L. vannamei,
and the effects of this compound on oxidative stress parameters in gills and hepatopancreas.

(Continued on next page)



2. Material and methods

2.1. Animals

Litopenaeus vannamei sub-adults (9.3x0.41g; 11.1£0.2cm) were obtained at the Marine Station of Aquaculture,
Universidade Federal do Rio Grande, Rio Grande do Sul state (RS), Southern Brazil. The animals were collected from
breeding ponds equipped with biofloc technology and later kept in continuously aerated tanks (150L) with clean seawater
at a salinity of 28, pH 7.87 and 22.1°C.

2.2. Plant material and linalool isolation

The plant Lippia alba was cultivated in Frederico Westphalen - RS, Brazil. The species was identified by botanist Dr.
Gilberto Dolejal Zanetti, Department of Industrial Pharmacy, UFSM, and voucher specimens (SMDB. 10050) were
deposited at the herbarium of the Department of Biology UFSM. The essential oil (EO) was obtained from fresh plants
by steam distillation process in a Clevenger apparatus for 2h, according to the orientations of the European Pharmacopeia
(2007). The samples were stored in amber glass vials at -20°C. The isolation and characterization of S-(+)linalool was
performed according to the methodology described by Heldwein et al. (2014).

2.3. Anesthesia induction and recovery

The shrimps were transferred to 1L aquaria (two animals each) and exposed to the following linalool concentrations: 237,
356 or 475 uLL L' (correspondent to 500, 750 and 1000 xL L""EO of L. alba, respectively, considering the density of the oil
1.95 ¢ mL™), first diluted in ethanol (1:10). Induction time of sedation and anesthesia, as well as the recovery time from
anesthesia were evaluated. Ten shrimps were used for each concentration tested and each animal was used only once, based
on the method reported by Coyle et al. (2005). This procedure involves two stages: stage 1 defined by the partial loss of
equilibrium, but with the presence of response to stimuli, and stage 2 defined by the total loss of balance and unresponsive
to stimuli. The maximum observation time was 30 min. After induction, the animals were transferred to tanks with clean
seawater for the analysis of recovery time. The recovery of anesthesia occurs when the animal takes balance and vertical
position in the aquarium. In all tests, we used a digital chronometer to record the time (in seconds).

2.4. Transport

The shrimps were transported with a loading density of 9.27 g L' for 8h in plastic bags (50L) (10 animals per bag)
containing 30 L of water, inflated with pure dissolved oxygen and tied with rubber strings. The shrimps were divided into
four treatments (three replicates each): control (pure seawater), ethanol (diluted in the highest concentration used in the
transport), 20 or 40 uL L' of linalool added to the water of transport, which correspond at 50 and 75 uL L' of EO L. alba.
At the end of the transport, shrimps were euthanized by lethal anesthesia by freeze and hepatopancreas and gills were
collected and stored at —80 °C in an ultra-freezer for subsequent analysis of oxidative stress.

2.5. Water parameters

Dissolved oxygen (DO) and temperature were measured with an YSI oxygen meter (Model Y5512; YSI Inc., Yellow
Springs, OH, USA). The pH was verified with a DMPH-2 pH meter (Digimed, Sao Paulo, SP, Brazil) and salinity with an
optical refractometer (model RTS — 101, Atago® US, Bellevue, WA, USA, precision: 1 g/L). Alkalinity was determined
according to Baumgarten et al. (1996). Total ammonia was analyzed according to the methods of UNESCO (1983) and
nitrite (Bendschneider & Robinson 1952).

2.6. Enzymatic assay
The CAT and GST activities measurements were based on McCord and Fridovich (1969) and Habig et al. (1974),
respectively. One CAT unit represents the amount of enzyme needed to degrade 1 gmol of H,O, per min and per mg of total
protein present in the homogenates, at 30 °C and pH 8.00. One GST unit is the amount of enzyme necessary to conjugate
1 umol of 1-chloro- 2 4-dinitrobenzene (Sigma-Aldrich) per min and per mg of total protein present in the homogenates,
at 25 °C and pH 7.00.

Lipoperoxidation (LPO) was measured through determination of thiobarbituric acid reactive substances (TBARS),
following the methodology of Oakes and Van Der Kraak (2003). The cell lysate (10 uL) was added to a reaction mixture
made with 150 pL of 20% acetic acid, 150 pL of thiobarbituric acid (0.8%), 50 puL of Milli Q water, and 20 pL of sodium
dodecyl sulfate (SDS, 8.1%). Samples were heated at 95 °C for 30 min and after cooling for 10 min, 100 uL of Milli-Q
water and 500 pL of n-butanol were added. After centrifugation (3000x g for 10 min at 15 °C), the organic phase (150 L)
was placed in a microplate reader and the fluorescence was registered after excitation at 515 nm and emission of 553 nm.
Tetramethoxypropane (TMP, ACROS Organics) was used as standard and TBARS results are expressed in nmol of TMP
equivalents per mg of protein.

(Continued on next page)
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2.7. Statistical analyses

The data are expressed as the mean + SEM. Homogeneity of variances between groups was tested with a Levene’s test.
All data of oxidative stress parameters, water quality parameters and anesthesia and recovery times were analyzed using
one-way ANOVA followed by Tukey post hoc mean comparisons using the software Statistica (version 7.0). The minimum
significance level was set at P < 0.05.

3. Results

3.1. Anesthesia induction and recovery

No mortality was observed at any concentration tested in this experiment. Dissolved oxygen, temperature, total alkalinity,
pH and total ammonia levels in the water did not exhibit any significant differences between treatments (Table 1). Time
to induce anesthesia and sedation was concentration-dependent and recovery time was reduced with increased linalool
concentration (Figure 1).

3.2. Transport

All water quality parameters analyzed did not exhibit significant differences between the groups at the end of transport
(Table 2). There was mortality in the control (10+1.5%), ethanol (20+1.5%), and 20 L L' of linalool (10+1.5%) groups,
but there was no significant difference between the groups. Only the concentration of 40 yL L' of linalool did not cause
mortality and induced stage 1 of anesthesia in L. vannamei during transport for 8 h.

3.3. Oxidative stress

The levels of TBARS in gills and hepatopancreas were significantly higher in the white shrimps transported with linalool
compared to control group (Fig. 2a, 3a). There were no significant differences between the control ethanol and seawater
control, so the results were grouped together on the graphs.

Shrimps transported with 20 gL L' linalool exhibited a significantly enhanced CAT activity in the hepatopancreas (Fig.
3b), while in the gills it was observed higher CAT activity at 20 and 40 pL L' (Fig. 2b). GST activity in hepatopancreas
was higher in the treatments with linalool, the same were observed for gills, however the concentration of 40 L L' showed
larger GST activity compared to control and concentration of 20 uL L' (Fig. 2c).

4. Discussion

4.1. Anesthesia induction and recovery

The isolated linalool from EO L. alba presented anesthetic effect on white shrimp, with a significant relationship between
the linalool concentrations tested and times of induction sedation and anesthesia. Furthermore, anesthesia was reached
faster with linalool than with EO L. alba. The highest linalool concentrations tested (356 and 475 uL L) induced anesthesia
around 5 and 3.43 min in L. vannamei with recovery time of 1.6 and 1.8 min, respectively. In the same species, the
correspondent concentrations of EO L. alba, 750 and 1000 pL L', induced stage 2 anesthesia, but with longer recovery
times (6.6 to 8.3 min) (Parodi et al., 2012). The benzodiazepinic receptor located adjacent to the GABA receptor complex
was described as being the interaction site of the EO L. alba (Heldwein et al., 2012), but apparently linalool has no effect
on this receptor (Heldwein et al., 2014). As in silver catfish linalool has a lower anesthetic efficacy than the EO L. alba
(Heldwein et al., 2014) and in white shrimp the opposite was observed, probably the benzodiazepinic receptor is not
important to induce anesthesia in the last species. However, linalool may interact with another site of the GABA receptor
because it influences GABA, receptors in mammals (Johnston, 2005) and this neurotransmitter is also found in white
shrimp (Sun et al., 2015). In addition, linalool also blocks the generation of action potentials of dorsal ganglion root
neurons of rats by inhibiting voltage-gated Na* channels (Leal-Cardoso et al., 2010). Thus, the anesthetic effect of linalool
may be related to these mechanisms, which should be analyzed in shrimps.

White shrimp exposed to 500 L. L' EO A. triphylla reached stage 2 of anesthesia within 4.48 min, with recovery of 15
min, while with eugenol anesthesia took 2.6 min at 400 yL L' with recovery of 4.3 min (Parodi et al., 2012). Eugenol
was even more ineffective in M. rosenbergii: exposure to 800 uL L' induced second stage of anesthesia only after about
21 min and the recovery time was 55 min (Saydmohammed and Pal, 2009). Commercial anesthetics such as MS-222
and 2-phenoxyethanol at 100 mg L' were not effective to induce anesthesia in M. rosenbergii (Coyle et al., 2005). The
same result was described for crayfish Oronectes virilis with 1000 mg L' MS-222 (Brown et al., 1996). Macrobrachium
rosenbergii showed significant mortality when exposed to concentrations of 200 and 300 mg L' Aqui-S™ (Coyle et
al. 2005). Lidocaine at 400 to 800 mg L' induced stage 1 and recovery occurred approximately after 18 and 24 min,
respectively, in L. vannamei (Guzman-Saenz et al. 2010). Besides its good anesthetic capacity, linalool did not led to any
mortality, evidencing even more its efficacy for shrimps.

(Continued on next page)



4.2. Transport

The transport of live aquatic animals may result in high mortality due to water quality change or stress (Becker et al., 2013),
the use of anesthetic can generate reduction in the metabolism of the animals, thereby reducing the agitation, stress, the
production of ammonia and the consumption of O, and CO,, reflecting, in a better welfare for the animal (Park et al., 2009;
Akbari et al., 2010). Linalool at 40 uL L' was effective to sedation (stage 1) during the transport of white shrimp for 8 h,
while 20 xL L' was not enough to induce sedation. The EO of L. alba induced sedation in sub-adults of white shrimp at 50
uL L' for 6h, but higher concentrations caused mortality. Probably the concentration of 40 uLL L' linalool decreases shrimp
metabolism during transport, resulting in maximal survival. Water quality parameters were within acceptable values for the
species at the end of transport, with dissolved oxygen levels still supersaturated.

The higher TBARS levels in shrimps transported with linalool compared to control indicate the occurrence of higher LPO
in gills and hepatopancreas, as a result of an increase in ROS generation. The gills are usually the first organs affected,
because of their direct contact with the external environment, affecting breathing and osmoregulation processes (Trasvifia-
Arenas et al., 2013), whilst the hepatopancreas plays an important role in immune defenses (S6derhall and Cerenius, 1998),
and is involved in the synthesis of digestive enzymes and detoxification of xenobiotics (Gongalves-Soares et al., 2012).

The GST rise in shrimp may be a response to neutralize the free radicals generated either directly or indirectly by the use
linalool during transport (Zhou et al., 2009). The increase of CAT and GST activities suggests antioxidant action, because
these two enzymes are effective ROS remove (Souza et al., 2013). Similar result was found in L. vannamei exposed to EOs
A. triphylla or L. alba or eugenol for 6 h (Parodi et al., 2012), Farfantepenaeus paulensis transported for 12h at 19.3°C
(Souza et al., 2013) and submitted to eyestalk ablation (Almeida et al., 2004).

5. Conclusions

In conclusion, the results suggest that the linalool isolated from the EO of L. alba is effective to sedation and anesthesia for
handling or transportation of L. vannamei. Enhanced CAT and GST activities with linalool suggest improved antioxidant
response against ROS generation. Therefore, is advisable for transport the concentration of 40 pLL L' linalool.
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Table 1: Water parameters in the experiment of anesthesia induction by linalool in white
shrimp Litopenaeus vannamei

Values are means + SEM. TAN - Total ammonia nitrogen.

Linalool (L L™)

Parameters 0 (control) 237 357 475
Dissolved oxygen (mg ™) 6.1 +0.03 6.2 +0.02 6.2+0,02 6.2+ 0,02
Alkalinity (mg CaCO, L) 150+ 54 140 £6.2 141 +£7.0 169 + 6.6
pH (units) 7.9+0.03 7.5+0.03 7.8 £0.07 7.7 +£0.01
Temperature (°C) 221002 220+002 220+0.02 22.1+0.02
TAN (mgNL") 0450+001 0451001 0451+0.01 0451001

Table 2: Physicochemical parameters of water after transport (8 h) of Litopenaeus
vannamei in plastic bags with linalool.

Linalool (xL L’

)
Parameters 0 Etanol 20 40
(control)
Dissolved oxygen (mg 16.6 + 152 = 14.0 +1.8° 13.9 =
LY 1.2¢ 2.4° 0.6*
Alcalinity (CaCO, L") 135 + 148.9 + 127.8 +12.4* 142.3 +
9.2*% 4.9 8.1°
pH (units) 6.3 +0.1° 6.5 6.5+0.01" 6.5 %
001° 0.02°
Temperature (°C) 26.4+0.3° 255 + 25.0 +0.1° 26 .4 =
0.04° 0.3
TAN (mg N L") 449 + 451 =+ 3.68+2.7° 330 +
1.3° 1.6° 1.9°
Nitrite (mg L") 0.06 = 0.09 = 0.07 x0.02° 0.04 =
0.05° 0.03° 0.02°

Values are means + SEM.

TAN — Total ammonia nitrogen
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Figure 1: Time required for induction and recovery of the anesthesia
with linalool. The relationships are described by the following equations:
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Figura 2: Levels of TBARS (A), CAT (B)
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after 8h , control (C), 20 uL L'linalool
(T1) and 40 pL L'linalool (T2). The data
are expressed as the means+SEM.
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The use of anesthetics in handling procedures in aquaculture can ensure better welfare and survival of animals during the
production cycle. The present study aimed to evaluate the time of anesthesia and recovery in pink shrimp Farfantepenaeus
paulensis exposed to essential oil (OE) of Lippia alba and Ocimum gratissimum. The concentrations tested for induction
of anesthesia were 500, 750 or 1000 uL L' to L. alba OE and 50, 100, 150 or 250 uL L'to O. gratissimum OE. Induction
times were dose - dependent, so with the increasing in the concentrations, there was decrease in times. The shrimps
were anesthetized in 10.15 min to 500 yL L' and 5.02 min to 1000 yL L' of L. alba OE. There were no differences
between the recovery times. The concentration of 50 uL L' O. gratissimum OE was not efficient to anesthetize the shrimp,
however the highest concentration (250 L. L") induced faster anesthesia (1.75min) and recovery (1.05min), but presented
30% mortality. In conclusion, the greater concentrations demostrated the better of induction and recovery time, though is
necessary more studies on the use of O. gratissimum OE for F. paulensis.

Introduction

In shrimp farming, is common some practices, as capturing, transporting, eye ablation, artificial insemination, among
others, which could also affect the animal welfare compromising their behavioral and physiological state (Perazzolo et al.,
2002; Zhou et al., 2009). The anesthetics can minimize possible effects of stress or injuries, in this way are increasingly
used in the management of aquatic animals, especially fish (Maricchiolo and Genovese, 2011), while for shrimps there are
still few studies in this respect. AquiS™ and Xilocayne™ demonstrated anesthetic efficiency to Macrobrachium rosenbergii
(Coyle et al., 2005) and Litopenaeus vannamei (Taylor et al., 2004), respectively. In this context, many studies already
showed effectiveness in the use natural products with anesthetic properties (Silva et al., 2013), such as the eugenol (Coyle
et al., 2005; Akbari et al., 2010), Lippia alba (Azambuja et al., 2011; Parodi et al., 2012) and Aloysia triphylla (Parodi et
al.,2012).

Essential oils are natural substances derived from plants composed, mainly, by terpene molecules (Bakkali et al., 2008).
When compared to synthetic anesthetics are less polluting and have a lower cost. The Lippia alba (Mill.) N.E. Brown
(Verbenaceae) is a native Brazilian plant, popularly known cidreira herb, presents analgesic and antibacterial activities
(Barros et al., 2009). Ocimum gratissimum (Lamiaceae) is a tropical plant found in areas in Africa, America, and Asia, it is
used as a culinary condiment (Albuquerque et al., 2004) and for treatment of central nervous system diseases (Freire et al.,
2006), mainly because of their properties sedatives and anticonvulsant (Silva et al., 2012).

The pink shrimp Farfantepenaeus paulensis (Pérez—Farfante, 1967) is a marine species, distributed from Ilhéus (Brazil)
to Mar del Plata, Argentina (D’Incao et al., 2002). It is characterized for presenting migrations between estuaries and open
sea during its life cycle and is one of the main species of fished in the South and Southeastern Brazil (Valentine et al., 1991;
Valentine et al., 2012), being considered an alternative species for pond (Peixoto et al., 2003) and pen culture (Jensen et al.,
2004; Soares et al., 2005) along in the Patos Lagoon estuary (Southern Brazil). To the present time have not been reported
studies on the use of anesthetics for prawn F. paulensis, thus, aim of this study is to evaluate the efficacy of OE de L. alba
and O. gratissimum for sedation and anesthesia in F. paulensis.

2. Material e Methods

2.1. Animals

The experiment was performed at the Marine Station of Aquaculture, Universidade Federal do Rio Grande, Southern
Brazil, where the specimens of Farfantepenaeus paulensis (5.96+0.13g; 9.18+0.32cm) were obtained from the hatchering
process performed in the laboratory itself. The animals were maintained in continuously aerated 150-L tanks with clean
seawater and controlled water parameters. Temperature (22.1+0.02 °C) was verified with mercury thermometer (precision
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+0.5 °C), dissolved oxygen (6.14+0.004 mg L") was measured using Y SI oxygen meter (model Handylab/OXI/set, Schott®
Cambridge, UK). The salinity (28+0.21) was verified with an optical refractometer (model RTS — 101, Atago® US,
Bellevue, WA, USA) and pH (7.97+0.03) (digital pH meter model Handylab 2 BNC, Schott®, Hattenbergstr, Germany).
The alkalinity (146.2+5.8 mg L' CaCO,) was determined in according to Baumgarten et al. (1996) and total ammonia
nitrogen (TAN) levels (0.13+£0.01 mg L") by methods of UNESCO (1983).

2.2. Plant material, essential oil extraction and analysis

The plant L. alba was collected in Frederico Westphalen, RS, Brazil. The species was identified by botanist Dr. Gilberto
Dolejal Zanetti, Department of Industrial Pharmacy, UFSM, and voucher specimens (SMDB.10050) were deposited in the
herbarium of the Department of Biology (UFSM). The species O. gratissimum was collected in Jardindpolis, SP, Brazil.
The aerial parts were dried for three days in a ventilated drying oven at 45 °C and stored in closed dark packages until
extraction. A voucher specimen (voucher n°.1329) was identified by Dr. Lin Chan Ming and deposited in the Biotechnology
Department, University of Ribeirdo Preto. The essential oils were obtained by steam distillation process in a Clevenger
apparatus for 2h for L. alba and 3h for O. gratissimum, according to the orientations of the European Pharmacopeia (2007).
The samples were stored in amber glass vials at -20 ° C.

2.3. Experimental Design

The shrimps were transferred to aquaria with 1-L of water (two animals each) and exposed to concentrations of O (control),
500, 750 and 1000 gL L' EO of L. alba and 0 (control), 50, 100, 150 and 250 uL L' EO of O. gratissimum, which were
firstly diluted in ethanol (1:10). In addition, the ethanol effects were tested on the shrimps in the highest concentrations
tested (1000 uL L' to L. alba e 250 uLL L' to O. gratissimum). In each concentration tested were used 10 shrimps, where
each animal was sampled only once.

The anesthetic evaluation was performed following the method described by Coyle et al. (2005), comprising two induction
stages: 1) partial loss of balance, but responsive to stimuli; 2) total loss of balance, without response to stimuli external.
The maximum observation time was 30 min. In all tests, was used a digital chronometer to register the time (in seconds).
The shrimps were subsequently transferred to aquaria with pure seawater to measure the anesthesia recovery time, which
was considered when animals demonstrated swimming and balance similar to the beginning and the response to stimuli.

2.4. Statistical analyses

The data are expressed as mean = SEM. Homogeneity of variances between groups was tested with Levene’s test.
Comparasion between different treatments and anesthesia and recovery times were analyzed using one-way ANOVA
followed by Tukey’s test. Analysis was performed using the software STATISTICA (version 7.0, StatSoft, Tulsa, OK) with
minimum significance level was set at P< 0.05.

3. Results

Mortality was observed at the concentration of 250 uL L' O. gratissimum (30+1.5%). Ethanol did not induce anesthesia in
shrimps. Induction times were dose - dependent, so with the increasing in the concentrations, there was decrease in times.
The results regarding to time of anesthesia and recovery of the F. paulensis exposed to different concentrations of L. alba
and O. gratissimum are presented in the Figures 1 and 2, respectively. The L. alba OE induced the shrimps to stages 1 and
2 anesthesia, however, there was significant differences between induction times to stage 2 for lower concentrations, in 500
pL L1 was of 10.15 min, while in 750 L L'and 1000 L L' was of 10.14 min and 5.02min, respectively. There were no
differences between the recovery times. The concentration of 50 uLL L' O. gratissimum OE was not efficient to anesthetize
the shrimps during the 30 min evaluation period. The highest concentration of O. gratissimum EO tested (250 pL L)
resulted in shortest induction anesthetic times (1.75 min) with recovery at 1.05 min.

4. Discussion

In crustaceans, signs in responses for pain and stress are not clearly defined, being so often neglected (Elwood et al., 2009).
However it demonstrated - that these animals show avoidance learning when exposed to painful stimuli such as shock or
heat, and friction movements or autotomy in the appendices that were affected (Patterson et al., 2007; Barr et al., 2008;
Appel and Elwood, 2009; Mage and Elwood, 2013; Sneddon, 2015). Besides, their physiological response to stress is
analogous to that of vertebrates, whose hyperglycemic hormone (CHH) has similar effects to cortisol and corticosterone,
indicating evidence of pain and discomfort by these animals (Wilcockson et al., 2002; Lorenzon et al., 2005).

Animals under stress become more susceptible to diseases, occurring decrease in the growth rates, reduction in reproductive
performance and consequently even mortality, affecting the production system (Sayed Mohammed and Pal, 2009). Thus,
the use of anesthetics helps to minimize possible negative effects, ensuring welfare (Zahl et al, 2012.). Taylor et al. (2004)
demonstrated that Xylocaine reduced the effects of post-ablation stress in female L. vannamei, followed by normal feeding
behavior. Studies of sedation and anesthesia are still rather scarce for crustaceans, mainly because there are no legislative
requirements that oblige to this practice during routine procedures (Cowing et al., 2015).
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Many studies with fishes demonstrate the anesthetic and antioxidant capacity of essential oil L. alba during handling
procedures in the laboratory and transport (Azambuja et al., 2011; Becker et al., 2012, Toni et al., 2013). In this study, the
concentration of the essential oil of L. alba influenced directly the anesthetic induction time, but there was no correlation
with the recovery time, which were 3.48,3.46 or 3.43 min for 500, 750 and 1000 pL L™, respectively. The same relationship
was observed L. vannamei exposed of eugenol and A. triphylla OE, whose recovery times did not differ with increasing
concentration (Parodi et al., 2012). In contrast, for M. rosenbergii the larger concentrations of eugenol resulted in longer
recovery times, whose times were 17.6 min at 100 pL. L=' and 55 min at 800 uL L' of eugenol (Saydmohammed and Pal,
2009).

When compared to the same concentrations of L. alba EO (500, 750 and 1000 pL L") for F. paulensis and L. vannamei
noted - that the induction times were faster for pink shrimp. The concentration of 1000 pL L' anesthetized in 5.02 min
to F. paulensis and 10 min to L. vannamei. Each species may show a specific response to the same anesthetic, how can
there be differences within a same species. These variations occur due to a variety of factors such as age, sex, size, body
weight, physiological condition, stated of health, stocking density, pH, temperature, salinity and dissolved oxygen (Ross
and Ross, 2002). In general, larger fish require higher concentrations of anesthetic, due to lower gill area and slower basal
metabolism compared to smaller individuals, thus the decreases diffusion area and consequently a lower absorption rate
of the drug (Coyle et al., 2004; Gressler et al., 2012). Therefore, to variations between species, unequal length and weight
of the prawns studied may have influenced the difference between the induction times for the same anesthetic. Thus, it is
important determine the ideal safe range of anesthetic for each species.

The shrimp L. vannamei exposed the 400 pL L' eugenol have had rapid anesthesia time (2.6min) and recovery (4.3min)
(Parodi et al., 2012). This same species when subjected to 800 pL L' of lidocaine also rapidly anesthetized (2.5min), but
demonstrated a long recovery time (24min) (Guzman-Séenz et al., 2010). The concentrations of 100 and 150 pL L™ O.
gratissimum OE showed higher induction times anesthesia (9.84 and 10.14min, respectively), but with faster recovery
times (3min less), soon the concentration did not affect induction times this EO for F. paulensis. However, the increase in
concentration O. gratissimum OE influenced directly the induction times in R. guelen, which were 2.25min to 163 pL L
and 1.11min to 327 uL L' (Silva et al., 2012). The same relation was observed for Paralichthys orbignyanus exposed to 76
and 109 puL L' of O. gratissimum OE, yet there was no difference in recovery times (Benovit et al., 2012).

A good anesthetic is one that ensures rapid induction (3-5min) and recovery times (10 min or less) and that are safe, that is,
without causing deleterious effects to the animals (Tsantilas et al., 2006). Concentrations of 50, 100 and 150 puL L' of O.
gratissimum presented higher induction times than 5 min, already in 250 pL L™ induction and recovery times were within
the expected range (less Smin). The shrimps demonstrated muscle spasms and escape responses to tank, this same behavior
was recorded for M. rosenbergii exposed to quinaldine (Coyle et al., 2005) and R. quelen exposed the Lippia sidoides (Silva
et al., 2013). This behavior has not been registered for the L. alba EO. These collateral effects can be result of inhibition of
the enzyme acetylcholinesterase (AChe) in muscle, because a possible increase of the free radicals caused by anesthetics
(Gutierres et al., 2014). The AChE plays a fundamental role in the regulation of the neurotransmitter acetylcholine, which
is responsible for the control of various cognitive functions, besides be related responses to stress via non-cholinergic
action, such as erratic swimming (Salbego et al., 2010) and locomotion problems (Blenau et al., 2012). On the other hand,
Salbego et al., 2014 reported that L. alba OE did not change the basal levels of AChE in silver catfish R. quelen and is not
responsible for behavioral variations. Thus, more studies are needed on the possible toxic effects of O. gratissimum OE,
especially on metabolic parameters in F. paulensis.

In conclusion, the EO of L. alba and O. gratissimum showed anesthetic effects in shrimp because the highest concentrations
(1000puL L' L. alba and 250puL L™ O. gratissimum OE) exhibited better responses. The concentrations of 750 pL L' L.
alba and 100, and 150 L L' O. gratissimum may be indicated for procedures that require of the animals highest anesthesia
time. Thus, further studies are needed to about the use of anesthetics for this species, mainly in order to determine the best
levels of security.
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Fig. 1.Time required for the induction of anesthesia in pink shrimp
Farfantepenaeus paulensis using the essential oil of Lippia alba (y=2443.9-2.29 (-0.0011"%)
r2= 1.00), where y represents the time for anesthesia induction (s) and x
indicates the EO concentration (L L-1)
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Fig. 2. Time required for the induction of anesthesia in pink shrimp Farfantepenaeus
paulensis using the essential oil of Ocimum gratissimum (y=2710.2-24.1 (00574%) r2= 1.00),
where y represents the time for anesthesia induction (s) and x indicates the EO
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In recent decades, harmful algal blooms of cyanobacteria have posed a worldwide environmental threat to aquatic life and
caused human health hazards. Among various species of cyanobacteria, Anabaena sp, Microcyst sp, Oscillatoria sp. and
Nostoc sp. are the most difficult and persistent species of both marine and freshwater aquatic ecosystem, which causes
harm to aquaculture animals. Although several efforts have been made to prevent and mitigate the effects of algal blooms,
an efficient general method is limited. Currently, the metal nanoparticles [such as zinc oxide (ZnO), Copper oxide (CuO)
and selenium (se)] are being explored and extensively used in a number of commercial products ranging from cosmetics
to medicine, which can knowingly or unknowingly released to the environment. It’s used, as antimicrobials are well
documented but its effect on growth and biology of algae remains a ‘black box’.

Here we report for the first time that ZnO, CuO and Se
nanoparticles has significant adverse effects on growth and
morphology of Anabaena sp, Microcyst sp, Oscillatoria sp.
and Nostoc sp. in a dose-dependent manner and duration of
exposure to these nanoparticles under laboratory culture
conditions. Exposure of algal cells to increasing concentrations
of ZnO, CuO and Se nanoparticles resulted in progressive and
significant (p<0.05) depletion in algal chlorophyll content
associated with different morphological malformations in
algal filaments until 7-14days of culture at 20 °C with dark/
light illumination under cool white fluorescent light. Microcyst
sp, Oscillatoria sp. and Anabaena sp cell membrane became
thin and ruptures leading to leakage of chlorophyll content as
compared to untreated control groups after 2hr of treatment
(Figl). Viable algal cell counts in all the three species decreases
from 1.8 (W/V) % to 0.12 (W/V) % within 24hr of treatment.
SEM micrographs revealed dramatic alterations in cell wall in
nanoparticles-treated algal cells, characterized with cell wall
rupture, degradation, shrinkage, extensive surface irregularity,
and pore formation, disruption of plasma membrane and
efflux of cellular materials as untreated control as compared to
control group (Fig 2).

Although these observations showed the anti-algal/algicidal
potentials ZnO, CuO and Se nanoparticles which can be
exploited as a bioengineering strategy to control harmful algal
blooms in aquatic water bodies and could benefit farmers in
several ways. Furthermore the information also shows the
deleterious effects of ZnO, CuO and Se nanoparticles on
aquatic environment.

Fig.1.  Morphological changes of
Microcyst sp. (A) cells incubated
without (1) or with zinc oxide

nanoparticles B: 0.01 mg, C: 0.1Tmg/ml,
D: Tmg/ml after 2 hr of incubation. Bar:
100 pm for all panels.

Fig.2. SEM images of filaments of
Oscillatoria sp. (a) are images of
controlled (untreated) filaments, (b);
ZnO-treated filament after 1 day (c);
/nO-treated filament after 1 week.
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PHYTASE IN THE DIETS FOR Rhamdia quelen REARED IN CAGES
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The aim of this work was to evaluate the performance of silver catfish (Rhamdia quelen) juveniles reared in cages and
fed with diets containing different inclusion levels of grits rice with or without phytase. We used 360 juveniles with an
average weight of 48.37 +0.76g and an average length of 17.61 + 1.29cm distributed in an completely randomized design
in factorial scheme 5 x 2 (five different replacement levels of corn by grits rice (0; 25; 50; 75 and 100%) with or without
phytase supplementation (1,500 FTU.Kg")), totaling ten treatments with three replicates and 12 juveniles by experimental
unit. The experimental diets were formulated with 34% of crude protein and 3,400 kcal of digestible energy.kg!, being the
diets isoproteic, isocaloric and containing the same levels of lysine, methionine+cystine, threonine and tryptophan. The
fish were fed for 54 days, four times a day until apparent satiation. At the end of the experimental period three fish per
treatment were selected to determine the weight gain, apparent feed conversion, survivor, final length, condition factor and
specific growth rate. We did not observe interaction of the inclusion level of grits rice and phytase supplementation for
silver catfish on the evaluated parameters. Thus, the effects of these two factors are independents. However, regardless of
the replacement level and with or without phytase supplementation to the diets we did not observe interference (P>0.05)
on the evaluated parameters. Therefore, we can replace corn by grits rice up to 100% without losses on the performance of
silver catfish and being grits rice an alternative energetic source. The phytase supplementation was not able to improve the
performance of silver catfish reared in cages.

Table 1 - Mean values of survival (OS) , weight gain (WG ), feed conversion (FC) , length
(CF ), condition factor (CF ) and specific growth rate (SGR )

Enzyme OS (%) WP (g) FC CF (cm) CF SGR (%)
Without enzyme 96.670 47.170 2414 23.120 0.802 1.240
With enzyme 95.560 42.670 2.663 23.200 0.764 1.195
P value 0.599 0.609 0.425 0.927 0.643 0.764

Substitution Level (%)

0 97.222 54.139 2.185 22.906 0.869 1.340
25 95.833 54520 2.025 24222 0.782 1.409
50 95.833  46.053 2.460 23.361 0.760 1.242
75 98.611 36.020 2.636 22.556 0.773 1.042
100 93.056 33.869 3.386 22.750 0.730 1.055
P value 0.548 0.423 0.083 0.773 0.865 0.431

Enzyme Interaction x Level 0.284 0.787 0.986 0.981 0.867 0.816
CV (%) 5.92 52.71 32.93 10.51 28.98 33.30




QUANTIFICACAO DE Vibrio spp. DO INTESTINO DE L. vannamei CULTIVADO COM
Bacillus spp. ISOLADOS DE CAMAROES SELVAGENS ADICIONADOS A DIETA
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Juliana Interaminense, Roberta Nery, Roberta Soares, Silvio Peixoto

Universidade Federal Rural de Pernambuco, Laboratério de Tecnologia em Aquicultura-LTA, Rua Dom Manoel
de Medeiros S/N Dois Irmaos, sidneyberto@outlook.com

A utilizacdo de probidticos passou a ser uma pratica comum na carcinicultura. Entre os microrganismos utilizados como
probidtico, as bactérias do género Bacillus apresentam habilidade de competir com patdgenos por espaco e locais de
adesdo no trato digestdrio do hospedeiro, e pela producio de substincias antimicrobianas. Assim, essas bactérias devem ser
capazes de colonizar o intestino dos camardes de forma a evitar e excluir possiveis agentes patogénicos. Logo, o isolamento
de bactérias que foram capazes de colonizar o intestino de camardes selvagens é uma alternativa promissora para encontrar
microrganismos candidatos a probidtico.

As bactérias Bacillus circulans (BC) e Paenibacillus thiaminolyticus (PT) foram isoladas do intestino de Farfantepenaus
subtilis capturados no litoral sul de Pernambuco e mantidas em laboratério. Essas bactérias foram cultivadas em caldo
nutriente por 48 horas, centrifugadas (4.000 rpm), as células foram suspensas em solu¢@o salina estéril e misturadas a racdo
comercial de forma a obter uma concentracio de 10° UFC/g de ragdo. Juvenis de L. vannamei (1,05g) foram alimentados
4 vezes ao dia durante seis semanas com as racdes suplementadas com bactérias perfazendo os tratamentos: BC — racio
suplementada com B. circulans, PT — ra¢ao suplementada com P. thiaminolyticus e C — sem suplementacgdo bacteriana. Ao
final da sexta semana, os intestinos dos camardes de cada tratamento foram assepticamente removidos, pesados, macerados
e amostras foram inoculadas em Agar TCBS para quantifica¢do do total de Vibrio spp.

Ao final do experimento, houve uma redugao significativa da concentracdo de Vibrio spp. no intestino dos camardes dos
tratamentos BC e PT, em relacdo ao controle (Figura 1), demonstrando que essas bactérias sdo potenciais probidticos, uma
vez que podem ter sido capazes de colonizar o intestino dos animais e exercer o mecanismos de exclusdo competitiva,
impedindo a proliferacdo de Vibrio spp.
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Figura 1 — Quantificagéo de Vibrio
spp do intestino de L. vannamei,
onde PT — rac&o suplementada com
P. thiaminolyticus, BC — ragéo
suplementada com B. circulans e C —
racdo sem suplementacéo
bacteriana.
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USO DE ALIMENTADORES AUTOMATICOS NO CULTIVO SUPERINTENSIVO DO
CAMARAO BRANCO Litopenaeus vannamei NA FASE DE ENGORDA EM SISTEMA DE
BIOFLOCOS
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O sistema de bioflocos baseia-se no cultivo de organismos aquéticos que visa o aumento da produ¢do com minima renovacao
de dgua, consequentemente diminuindo a liberagdo de efluentes ricos em nutrientes aos recursos hidricos adjacentes.
Os sistemas superintensivos exigem um maior aporte de oxigénio devido a respiracdo da biomassa microbiana e dos
camardes cultivados. Este sistema é desenvolvido através de intimeras tecnologias de manejo, incluindo os alimentadores
automadticos, que fornecem alimentacio continua as unidades de producdo. Sabemos que as principais fontes de entrada de
nitrogénio e fésforo no sistema s@o o arragoamento e a propria excre¢io dos organismos, causando também significativas
quedas nas concentracdes de oxigénio dissolvido, gerados pelo lanco da racdo. Portanto, o objetivo deste trabalho foi
avaliar o uso de alimentadores automadticos e a técnica de lanco na fase de bercédrio em sistema BFT. Foram estocadas
juvenis de Litopenaeus vannamei com peso médio de 1,06g em uma densidade de 400 camardes m™, em nove raceways
com 35 m?. Para aceleragdo da comunidade microbiana foi utilizado inoculo (10%) de bioflocos e realizadas fertilizacdes
organicas. Os camardes foram alimentados com rac¢do contendo 38% PB. Foram testados trés tratamentos (trés réplicas):
lango 3x/dia (3x Lanco); lanco + 12H no alimentador automatico (Lango + 12H) e 24h no alimentador automadtico (24H).
O experimento teve a duragdo de 62 dias.

Os parametros de qualidade da dgua, tais como temperatura, oxigénio dissolvido, pH, compostos nitrogenados, fosfato,
alcalinidade e s6lidos suspensos totais mantiveram-se dentro da faixa aceitdvel para o cultivo desta espécie, sem diferenca
significativa entre os tratamentos (p>0,05) (Tabela 1).

De acordo com os resultados do desempenho zootécnico (Tabela 2), a utilizagao dos alimentadores automaticos comparados
ao arragcoamento por lanco ndo diferiu significativamente no peso final, sobrevivéncia, taxa de conversdo alimentar e
biomassa final. Desta forma, os resultados sugerem que os alimentadores automaticos podem ser incorporados nos cultivos
super intensivos em raceways.

Tabela 1. Principais parametros de qualidade da 4gua em cultivo BFT.

Parametros 3x Lanco Lanco + 12H 24H
Amdnia (mg L) 0,10,1 0,07+0.0 0,1120,1
Nitrito (mg L) 1,95+1,5 031102 0,520 4
Nitrato (mg L™) 38+7,1 38+4 8 37453
Fosfato (mg L™) 8.38+1.4 75625 72812
Alcalinidade
(mg CaCO, L) 194+17.1 1944332 2044339
SST (mg L™) 303+78 8 387+74.5 37241379

Tabela 2. Parametros zootécnicos do camarao-branco L. vannamei

Desempenho 3x Lango Lanco + 12H 24H
0otécnico

Peso inicial () 1,0620,58 1,060,583 1,06£0,58
Peso final (g) 113043 25 11,1543 27 12,413 54
Sobrevivéncia (%) 69,24+16,19 8345£1037  75.49+2.18
CAA 1.4020.26 1.1820,19 1,1040,05
GPS 1.1620.03 1.14+0.13 1.28+0,16
Biomassa final (kg) 109,16£2593 129752547 1309621311
Produtividade (kg m?) 3,14+0,74 3712073 3744037
Produtividade (kg m”) 3.9240.93 4624091 4.67+0.47




ANALISE DOS COMPOSTOS NITROGENADOS NO CULTIVO DE CAMAROES
MARINHOS EM DIFERENTES TRATAMENTOS
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O sistema de bioflocos (BFT) possibilita maior biosseguranga, uma vez que, com renovacdo minima de dgua, reduz-se
também as possibilidades de introdu¢do de doencas no cultivo. A formagdo de bioflocos ocorre a partir da razdo entre
carbono e nitrogénio (C:N), deve se manter acima de 12:1, estimulando o surgimento de bactérias heterotréficas e assim uma
sucessao microbiana até a formacao dos bioflocos. No periodo de 75 dias, cultivou-se juvenis de Litopenaeus vannamei ao
qual foram distribuidos em nove tanques circulares de fibra de vidro, com 40.000 L tteis de 4gua marinha, perfazendo dois
tratamentos em triplicata: Melaco e Acucar. O presente estudo teve como objetivo analisar e quantificar, ssmanalmente, as
taxas dos compostos nitrogenados (Amonia, Nitrito e Nitrato) originados dos tanques de cultivo. A andlise da amoénia foi
feita pelo método Indofenol e a de nitrito pelo método de Diazotagc@o, ambos tendo como referéncia Strickland e Parsons
(1972). Ja o nitrato foi analisado pelo método Colorimétrico de Hach, tendo como referéncia Apha (2005). A densidade
proposta foi de 250 camardes.m?3. Os resultados sdo apresentados na Tabela 1.

Os resultados das andlises de Amodnia Total e Nitrito apresentaram-se abaixo do considerado ideal para camardes marinhos
(1,5 mg.L'!) nos dois tratamentos, durante todo o cultivo. No entanto, os resultados obtidos para o tratamento com Ag¢ticar
indicaram aumento da concentracdo de amonia total na 3° Semana e posterior, queda e estabilizacdo. Consequentemente
as concentracdes de nitrito e nitrato se mantiveram baixas, comegando a ter um aumento significativo somente a partir da
7° Semana, estabelecendo assim uma nitrificacdo tardia. Conclui-se que o tratamento com Melaco é mais eficiente para
formacao de bioflocos do que o com Actcar.

APOIO: CNPq — Universal 2014.

Tabela 1- Médias semanais das taxas dos compostos nitrogenados nos tratamentos
com Melaco e Aclcar.

Semanas
TRATAMENTO | 1° 2° By 4° Gy 6° 7° 8° 9° 10°
S
Améni Acucar 0905 1163307108 12]09]|05]0,2
a Melaco 1.2 1.4 || 1.8 ©2 || @1 0.2 || ©2 | @1 0,1 0,1
Nitrito Acucar 0,0 0,0 10,0 0,1 0,3102104]1051]0,5] 0,6
Melaco 0,0 0,1 10,6 1,1 07 | 08 | 05 | ©3 | 0.2 | 0,5
Nitrat Acucar 1,1 1,7 11,3 1,5 1,7 1,6 2,6 117,0| 21, | 53,5
o 5
Melaco 1.7 3,1 || 7.7 || 363 | 47, | 54.8 || 77, | 23,0 | 10, | 15,5
0 8 5

Fonte: Dados da pesquisa.
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Carnitine (CAR) is an additive compound, synthesized from two essential amino acids, lysine (LYS) and methione (MET).
However, the influence of dietary supplementation these amino acids on carnitine action in fish growth performance has
not been investigated. Therefore, the objective of this study was to evaluate the effect of dietary carnitine, lysine and
methionine supplementation, associated or not, on growth performance of Nile tilapia fingerlings.

Experimental diets (29% DP; 3 4 kcal/g) without animal feedstuffs were formulated as follow: (i) a basal diet (BD) based on
soybean meal without CAR and LYS supplementation and 0.34% DL-MET inclusion to attend the nutritional requirement
of specie; (ii) a BD supplemented with 0.81% of L-LYS HCI (BDL) to exceed 50% nutritional requirement of specie;
(ii1) a BD supplemented with 0.36% of DL-MET (BDM) to exceed 50% nutritional requirement of specie and (iv) a BD
supplemented with 0.36% of DL-MET+ 0.81% of L-LYS (BDLM) to exceed 50% nutritional requirement of specie. These
four diets were or not supplemented (1g/kg) with carnitine hydrochloride (50% D- and 50% L-carnitine; Sigma Aldrich®),
resulting in eight experimental diets evaluated. Nile tilapia fingerlings (1.6+0.02g) were stocked into 160-L glass aquarium
(20 fish/aquarium), in a totally randomized experimental design, and hand fed with the experimental diets (9:00, 13:00 and
17:00h) until apparent satiation for 56 days. A trial was set up in an indoor, recirculation system, under continuous aeration
and controlled temperature. The results were submitted a one-way ANOVA analysis. Means of statistically different
(P<0.05) parameters were compared by Tukey’s test. Supplementing LYS, MET and CAR did not affect (P>0.05) any of
the measured growth performance and body index (Table 1). Although daily feed intake only was significantly affected by
experimental diets, no logical explanation was found for the recorded results. In conclusion, supplementation of dietary
LYS and MET not affect action of CAR on growth performance of Nile tilapia fingerlings.

Table 1 - Growth performance of Nile tilapia fingerlings fed diets supplemented with lysine,
methionine and carnitine

Diets without carnitine supplementation Diets with carnitine supplementation P

BD BDL BDM BDLM BD BDL BDM BDLM value
+ + + + +
W (g) 1.620.0 1.650.0 1.650.0 1.650.0 1.6500 1.640.02 1.6+0.02 1.6+0.02 0.5192
+ + + + +

FW (g) 30.2_1 29.?_0. 30.;_0. 29.&13_1. 29.(2)_3 29.041.6 30.242.3 28.5+1.6 0.2;59
WG (g) 28.911 27.9%0. 28.6x0. 28.2%1. 27.6%3 27.4+1.6 28.6+2.4 26.9+1.6 0.860

6 7 4 1 1 0
SRG 5.3+0.1 5.2+0.1 5.2+0.0 5.2%0.1 5.2+0.2 5.2+0.1 5.3+0.2 5.2+0.1 0'179
0.864

FCR 1.8£0.1 1.9£0.1 1.9£0.1 1.9%0.1 1.9£0.2 1.9%£0.0 1.8%£0.0 1.9£0.1 8
DFI (g) 18.4+0. 18.4+0. 18.3%0. 18.5%0. 18.2+0. 17.7+0.4* 17.4+0.1 17.8+0.5* 0.011

g 3 a 2 a 4ab 4a 4ab b b b 0
l(-!il) 1.8£1.0 1.9+0.5 1.8%0.6 1.6%£0.7 1.9£0.9 1.5%0.6 1.4£0.6 1.3£0.6 0'%26
I(I?:/E) 1.7£0.5 1.8%1.1 1.6£0.6 2.7%+1.2 1.5£0.8 2.4+1.3 1.7£1.2 2.4+0.7 0";66
E/OZI) 5.3+0.8 6.0+1.2 5.4%0.4 4.9+0.8 5.9+1.3 5.4+£1.0 5.8+1.2 5.5+1.0 0'5251
Surviv 96.7+2. 98.3%2. 93.3f2. 98.3%2. 98.3+2. 0.549

+ + +
al (%) 9 9 9 9 9 97.8+5.1 93.3%7.6 100%0.0 5

Initial weight (IW); Final weight (FW); Weight gain (WG) = FW-IW; Specific growth rate (SGR; % BW/day) = [100x(In FW-In IW)/day];
Feed conversion ratio = dry feed intake/ weight gain; Daily feed intake = total feed intake/experimental days; Hepatosomatic index
(HSI) = liver weightx100/body weight; Intraperitoneal fat (IPF) index = IPF weightx100/body weight; Viscerossomatic index (VSI) =
viscera weightx100/body weight. Different superscripts to values at same lines denote differences by Tukey’s test (a = 0.05).
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The defense system of fish is divided in innate or acquired immunity. The immune system responses of fish can be
influenced by some substances, such as lipopolysaccharide (LPS) and compounds derived from yeast. Actigen® (ACT,
Alltech, Nickolasville, K, USA) is a prebiotic containing active fractions of mannan rich proteins developed in order to
improve growth performance and intestinal health due to its role in immunomodulation. The LPS is known as endotoxin,
and considered an important virulence factor responsible for the lethal effects and clinical manifestations of diseases in
humans and animals. LPS is known to stimulate the production of proteins, such as lysozyme, proteins of the complement
system, and cells, such as T and B lymphocytes and macrophages, acting directly in increased innate defense parameters
and indirectly the specific defense parameters. The present work evaluated the effect of ACT administration on immune
parameter of tilapia submitted the LPS challenge.

Juveniles of Nile tilapia (38.4 +0.26 g and 12.73 + 0.89 cm) were fed for 60 days with 0%; 0.04%; 0.06% and 0.08% of
Actigen® (ACT, Alltech, Nickolasville, K'Y, USA) in the diet. After treatment, fish were sampled and the remaining fish
injected with LPS (500 ug kg™ of fish, extracted from E. coli 026:B6, Sigma, St. Louis, MO, USA). After 5 and 12 days
blood was collected for lysozyme activity assay.

LPS stimulated the innate immunity of tilapia and was effective for the challenge purpose. LPS promoted the highest
lysozyme activity at 0.04 and 0.06 % compared with the control group. However the ACT administration did not show
immunostimulant effect in this study.

Grants: Alltech
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Figure 1. Serum activity of lysozyme (mean + SD)
from Nile Tilapia fed ACT for 60 days and after 5
and 12 days pos LPS challenge. Uppercase letters
denote significant differences among samplings
(60d, 5d and 12d pos LPS), and lowercase letters
denote significant differences among ACT
concentrations (p < 0.05).
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RESPIRATORY BURST
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The immune system of fish presents a set of cellular and humoral components that work in defending the body through
nonspecific or specific pathway against a variety of etiological agent. The nonspecific system is considered the first defense
barrier to prevent the entry and spread of microorganisms. Among these components are the skin or integument, the
complement system, the system of antimicrobial enzymes and non-specific mediators such as interferon, interleukins and
organic defense cells, such as granulocytes, monocytes, macrophages and natural killer cells.

The specific immune system, conversely, consists of receptors enclosed in membrane of the T lymphocytes (TCR) and B
lymphocytes (BCR - surface immunoglobulin) and by MHC receptors, that react together in order to recognize antigens
and production specific antibody. besides to promote immune memory. The defense cells produce reactive oxygen species
(ROS) highly reactive, especially during phagocytosis in order to react with the membranes of the invading microorganisms
and thus contribute to its destruction. The ROS are important molecules that act on the immune defense, as well as signaling
and maintenance of many physiological processes such as phagocytosis.

The phagocytosis is a mechanism widely studied as a parameter for assessing the immune status in several species of fish,
under the influence of different factors such as pollutants, diet, vaccinations, immunostimulants, temperature, pathogens
and genetic variation. During phagocytosis, there is production of ROS, which are highly toxic and will generate an
effective oxidant defense system against microorganisms, through a process called respiratory activity of leukocytes.

The study of the relationship between immunity and oxidative stress is still preliminary in native species, however this is
a topic of great importance, since these systems are involved in several key physiological mechanisms to the cell and the
organism.
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PROBIOTICOS NO CULTIVO DOLAMBARI DE RABO AMARELO
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O Astyanax bimaculatus é uma espécie nativa, de pequeno porte, cuja criagdo € uma atividade promissora do ponto de
vista econdmico. Aceita alimentacdo artificial com bastante facilidade, com ciclo de vida rdpido e elevada produtividade
em cultivo intensivo, podendo atingir uma producio de 100 T.ha'' por ano. A utilizagdo de probiéticos vem crescendo
rapidamente no campo da aquicultura. Entre os micro-organismos utilizados como probidticos para peixes destacam-se as
bactérias dcido-laticas que tem seus efeitos registrados em maturagao, alevinos, juveinis e adultos, para diversas espécies.

O objetivo deste trabalho foi avaliar os indices zootécnicos
do lambari do rabo amarelo (A. bimaculatus) alimentado com
dieta suplementada com probidtico Foram utilizados 800
peixes (0,4g + 0,1) distribuidos em oito caixas de polietileno
de 800 L.Com sistema de recirculacdo e filtro mecénico e
biolégico, diariamente foi monitorado oxigénio dissolvido
e temperatura, enquanto o pH, amonia total e nitrito foram
monitorados semanalmente. Os peixes eram alimentados
quatros vezes ao dia. O delineamento experimental foi
inteiramente casualizado com dois tratamentos, sendo
grupo controle e outro alimentado com dieta adicionada de
probidtico, com quatro repeti¢des cada. Apds 110 dias de
cultivo foram avaliados: peso final, sobrevivéncia, ganho
em peso semana, consumo, eficiéncia alimentar aparente e
produtividade.

Nao foram observadas diferencas significativas entre
os parametros de qualidade de dgua (Tabela 1), sendo
todos considerados adequados para o cultivo da espécie.
Os lambaris alimentados com a diet suplementada com
probidtico apresentaram maior sobrevivéncia, produtividade
e eficiéncia alimentar aparente que 0s animais que 0s animais
do tratamento controle, enquanto para peso final, ganho em
peso semana e consumo ndo foram observadas diferenca
significativas (Tabela 2).

Conclui-se que a suplementagdo com probidtico melhora os
indices zootécnicos dos lambaris sem interferir no consumo
da dieta.

Tabela 1. Média * desvio padrdo dos
parametros de qualidade de agua do cultivo
do lambari do rabo amarelo (A. bimaculatus)
alimentado com dieta suplementada com
probiético ou n3o.

Iindice Tratamento

Zootécnico Controle Probibtico
0D (mg.L") 0,41x14 0,41+£14
Temperatura 8,15+0,43 8,37+0,53
(C)
pH 84,33+4,93 96,00+3,46*
Amonia Total 0,48+0,00 0,49%0,02
(mg.L™")

Nitrito (mg.L™") 2,10£0,11 2,18%0,12

*0OD (Oxigénio Dissolvido)

Tabela 2. Média + desvio padrdo dos indices
zootécnicos do lambari do rabo amarelo (A.

bimaculatus) alimentado com dieta
suplementada com probi6tico ou nio.
Indice Tratamento
Zootécnico Controle Probidtico
Peso inicial 0,41+14 0,41+£14
(9)
Peso final (g) 8,151+0,43 8,37%0,53

Sobrevivéncia 84,33%4,93 96,00%3,46*

(%)

GPS 0,48+0,00 0,49+0,02
(g.semana™)

Consumo 2,10+0,11 2,18%0,12
(Kg)

EAA 0,33+0,02 0,42+0,02*
Produtividade  0,89%0,02 1,09%0,08*
(kg.m?)

*EEA (Eficiéncia Alimentar Aparente); GPS
(Ganho de Peso Semanal); Significa diferencas
estatisticas (p<0,05) no “teste t” de
separacdo de médias.
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USE OF ORGANIC SALTS AND PROBIOTICS ON THE PERFORMANCE OF PACIFIC
WHITE SHRIMP
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This study aimed to: a) evaluate in vitro different organic salts in the growth of probiotic Lactobacillus plantarum, as
well as the combined use of organic salts and probiotic in vitro inhibition of Vibrio alginolyticus; b) evaluate the effect of
the organic salt (with the best inhibition against pathogen) and probiotic bacteria L. plantarum on the performance of L.
vannamei in clear water and experimental challenge with V. alginolyticus. In vitro tests were conducted with eight different
organic salts at two pH values to determine their effect on the growth kinetics of L. plantarum. Also, each organic salt was
tested alone and in combination with L. plantarum to evaluate its inhibitory effect against V. alginolyticus. Subsequently,
the probiotic and the best organic salt of in vitro test were incorporated in feed resulting in four different diets: a) organic
salt; b) probiotic; c¢) organic salt+ probiotic; d) control (no additives). After four weeks of feeding, the shrimps were
challenged with V. alginolyticus to evaluate survival. The results show that sodium citrate and formiate inhibited the growth
of L. plantarum. None of the other organic salts influenced the probiotic growth. Additionally, sodium fumarate, glutamate
and succinate increased the concentration of probiotic after 24 hours. Inhibition against the pathogen were significant
different in the presence of the probiotic and lower pH showing higher inhibitory effect and sodium citrate, propionate
and butyrate salts had greater inhibitory effect against V. alginolyticus. No difference was observed in performance, Vibrio
spp- and total heterotrophic bacteria counts between treatments. The lactic acid bacteria count was higher in shrimp that
received probiotic in the diet. After V. alginolyticus challenge, shrimps of the treatments (organic salt; probiotic; organic
salt+ probiotic) had a significantly higher survival compared to the control group. From this study, we conclude that among
the tested organic salts, sodium butyrate had the greatest potential to be used in combination with L. plantarum and that
the use of probiotics and organic acids significantly increased the survival of the shrimp to infection with V. alginolyticus.



A MULTIPROXY APPROACH AS A TOOL TO SEDIMENT QUALITY ASSESSMENT OF
MARINE SHRIMP PONDS
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*Laboratério de Oceanografia Costeira, Universidade Federal de Santa Catarina, Campus Universitario,
Floriandpolis-SC, CEP 88040-900. Email: carla.bonetti@ufsc.br

The physical characteristics of sediments and the biogeochemical processes that determine the deposition and accumulation
of organic matter are important to understand the mechanisms that control the sanitary quality of shrimp farm ponds
and the organic load of effluents. The organic matter production in a shrimp farm is a result of site-specific conditions;
stocking density, feed nutrient levels and feed conversion ratios, among others. Phytoplankton dead cells, shrimp faeces
and leftover feed (food pellets) tend to irregularly accumulate in pond’s bottom sediments throughout the production cycle,
forming organically enriched sediment patches. This study aimed to assess the role of intra-pond topographic and grain size
variability as controlling factors of organic depositional patterns in extensive farming (stocking density 6 to 8 individuals/
m?; no mechanical aerators), as well as the answer of the benthic organisms to fluctuations in sediment quality. Three
different ponds of the Yakult/UFSC Experimental Farm (located in the north coast of Santa Catarina/Brazil) were studied.
A total of 70 sediment samples were collected in December 2013 (beginning of grow-out cycle) and February (ending of
cycle). They were analyzed in relation to sedimentological, geochemical and microbiological parameters.

Statistical analysis revealed that there weren’t significant differences (p<0.05) for descriptors of organic enrichment
throughout the production cycle. The maintenance of mean organic conditions of sediments independently of the culture
period suggests that shrimp farm organic production was modest. This result is probably related to little supplemental
feeding requirements in extensive farming and also due the short duration of the cycle. Significant differences in the
organic descriptors, nevertheless, were observed among samples from the same pond but with different contents of mud.

The conclusions of this research can be important to support the improvement of management techniques. Decisions related
to stocking density, feed supplies, numbers and position of mechanical aerators should be defined to each pond individually
(and not as a general rule for the hole shrimp farm), considering also the topographic features and the variability of the
sedimentary matrix.

Acknowledgement: The financial support for this study was provided by FINEP (process 01.12.0558.00).
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DATA INTEGRATION IN GIS TO SUPPORT MARINE SHRIMP FARM MANAGEMENT

Jarbas Bonetti*; Diogo Mees D. Varela; Michel Franco V. Prado & Carla Bonetti

*Laboratério de Oceanografia Costeira, Universidade Federal de Santa Catarina, Campus Universitdrio,
Florianépolis-SC, CEP 88040-900. Email: jarbas.bonetti@ufsc.br

This paper presents results obtained in the project “Assessment and mapping of organic stress and hypoxia in sediments of
marine shrimp culture ponds” (EFLUCAM / RECARCINA, FINEP). In order to identify the variability of environmental
quality in ponds, different descriptors of the bottom compartment were chosen and data collected at Yakult - UFSC
Experimental Farm (Balnedrio Barra do Sul — SC, Brazil). Three ponds were selected, in a longitudinal gradient from
the lagoon to the border of a preserved coastal plain forest, considering the physical heterogeneity of their natural
sedimentological matrix. The spatial reference was acquired from an altimetry survey performed with RTK in the margins
and inside the ponds (5,679 altimetry points used in the modelling of an area of 33,000 m?). Sediments were sampled in 165
points of these ponds before the beginning of the production cycle (October / 2013) to determine the sedimentary matrix by
particle size analysis. Other 60 points were obtained in two different moments of the cycle (December 2013 and February
2014) for geochemical and microbiological studies. After organization in spreadsheets, the data set was integrated and
structured in ArcGIS system. For some themes, spatial interpolation techniques were used to allow the representation of
data discretely distributed in space as continuous surfaces. A total of 58 maps was produced for the three ponds, allowing
their characterization in terms of: size (area and volume), intra-pond and inter-pond depth variation, slope gradients,
sedimentary and biological descriptors. Figure 1 shows an example of representation, demonstrating the existing variability
among ponds. The structuring of data in this format facilitates an integrated analysis of the environmental variables, being
useful to understand differences in the production yield of each pond. It is expected that the proposed methodology would
enable a more efficient culture, stimulating a distinguished management that takes into account the background specificities
of the existing ponds in a shrimp farm.
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Figure 1. Altimetry and Total Organic Matter distribution in selected marine shrimp ponds.



ANALISE HEMATOLOGICA DE TILAPIAS CULTIVADAS EM SISTEMA DE BIOFLOCOS
INDUZIDO POR DIFERENTES FONTES DE CARBONO
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Para o crescimento da aquicultura sustentdvel é necessdrio o uso de sistemas que causem menos impacto ambiental e
que ndo comprometa o bem estar dos peixes. O sistema de cultivo com bioflocos consiste basicamente na retengao de
residuos e controle do nitrogénio inorganico presente no meio, a partir da manuteng¢ao de uma relacio carbono:nitrogénio,
que ird estabelecer um suplemento alimentar de alto teor proteico (Avnimelech, 2007). Neste sistema, realiza-se minima
ou nenhuma troca de dgua durante todo o cultivo. No entanto, ainda ndo se sabe o efeito do sistema BFT sobre o bem-
estar de tildpias. Portanto, o objetivo do presente estudo foi avaliar como a fonte de carbono (agticar, melago liquido e
melago em po) utilizado na inducdo dos bioflocos influencia os pardmetros hematolégicos (bem estar) de tildpias. Portanto,
foi utilizado um delineamento inteiramente casualizado com trés tratamentos envolvendo as fontes de carbono (agucar,
melago liquido e melago em pd) e um tratamento controle (dgua clara), com cinco e quatro repeticdes, respectivamente.
A andlise hematoldgica (glicose, hemoglobina e hematdcritos) foi realizada no inicio do cultivo (exemplares de + 90g)
para a determinag@o dos valores basais, e depois de 120 dias (exemplares de +£300g). A glicose das tildpias submetidas
ao tratamento agtucar foi inferior (P<0,05) aos demais tratamentos (Tabela 1). Quando se compara com o grupo basal, por
outro lado, os peixes submetidos ao tratamento agicar foram os unicos que nao foram diferentes (Tabela 1). O hematdcrito
ndo apresentou diferenca entre os tratamentos propostos. Além disso, em nenhum tratamento ocorreu diferenga com os
valores basais. Os valores de hemoglobina foram maiores nos peixes do tratamento agicar e inferiores nos peixes dos
tratamentos controle e melagco em pé. Em relacio ao grupo basal os tratamentos melago liquido e agtcar foram diferentes
(P<0,05). De acordo com os dados hematoldgicos de glicose e hemoglobina, observa-se que o agicar, utilizado na induc¢do
dos bioflocos, causa menos estresse nas tildpias cultivadas por 120 dias numa densidade de 35 peixes/m’.

Tabela 1. Andlise de sangue (glicose, hematdcerito € hemoglobina) de tildpias cultivadas no sistema de
bioflocos e submetidas a diferentes fontes de carboidratos

Tratamentos Andlise de sangue

Glicose (mg/dL) Hematécrito (%) Hemoglobina (%)
Controle 100,10 31,05° 8.46°
Melago pé 86,10 ™ 34,15° 9,11°
Melago liquido 91,80 * 34,30° 10,33 "
Acgticar 5320° 34,80 ° 1224~
Basal 38,70 353 7,32

'Letras mindsculas diferentes na mesma coluna indicam diferenga significativa (p<0,05).
?Asterisco indica diferenga significativa (p<0,05) em relagfo aos peixes basais.
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INCLUSAO DE FARINHA DE PEIXE EM RACOES PARA PIRARUCU
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O pirarucu (Arapaima gigas) é um peixe origindrio da bacia Amazdnica, tendo como principal habitat os lagos de varzea
e florestas inundadas. Devido o seu grande porte, tornou-se o peixe mais popular da ictiofauna amazdnica, simbolizando
papel histérico na pesca e no desenvolvimento socioecondomico da regido. Entretanto, ha caréncia de informagdes sobre
as exigéncias nutricionais em diferentes fases produtivas que possibilitem a formulacdes de ragdes especificas para a
espécie de forma mais eficiente e ambientalmente correta. Objetivou-se avaliar o efeito da redug@o da farinha de peixe na
dieta para pirarucus (6,0 £ 0,5 Kg), distribuidos em 12 viveiros escavados com sistemas independentes de abastecimento
e drenagem de dgua. Foram formuladas ra¢des com niveis decrescentes (60, 50, 40 e 30%) de farinha peixe na por¢cao
proteica de origem animal, correspondendo um delineamento inteiramente casualizado com quatro tratamentos e trés
repeti¢cdes. O arragoamento foi realizado duas vezes ao dia, observando-se a saciedade aparente dos peixes e mensalmente
foi realizada uma biometria para verificacdo de 10% dos peixes em cada viveiro. Ao final de 200 dias foi realizada a tltima
biometria para avaliar o desempenho dos peixes, além da retirada de cinco exemplares de cada repeticdo para avaliagdo da
composicdo e rendimento de filé. Os dados foram submetidos a andlise de variancia e quando necessdrio foi feita a andlise
quantitativa dos dados por meio de regressdo linear (P<0,05).

Os parimetros zootécnicos avaliados Tabela 1. Parametros de desempenho do pirarucu
(ganho ‘de peso, taxa de crescimento submetido a niveis crescentes de farinha de peixe
especifico, conversdo alimentar e Incluso da farinha d B
sobrevivéncia) nao apresentaram Variavel nclusao da farinha de peixe
diferenca significativa (p>0,05) em 30% 40% 50% 60%
funcdo dainclusdo de farinha de peixe nas Peso final (kg) 710 7.7 7.01 7. 44
racdes testadas (Tabela 1). A conversao ’ . ’ .
alimentar apresentou média de 2,37+0,3 Ganho de peso (kg) 1,45 1,51 1,56 1,65
sendo considerada satisfatéria nessa Taxa de cresc.
fase de cultivo de pirarucu em viveiros. especifico (%) 7,02 7,87 8,01 8,03
A ni a trad t

Lica excegao cnconirada entre oS Consumo (kg)* 3,28 3,36 3,58 4,31
parametros avaliados foi em relagdo )
ao consumo de racdo, pois o resultado Conv. alimentar 2,27 2,30 2,29 2,63
apresentou um efeito quadrdtico (Y= Sobrevivéncia (%) 100,0 100,0 100,0 100,0

0,0016x> - 0,01127x + 5,2185), tendo
como ponto maximo 35,22% de inclusao
da farinha de peixe. Os diferentes niveis  Tabela 2. Parametros de desempenho de juvenis

farinh ixe inclui a . . L.
de farinha de peixe incluidos naracdode o a0y submetidos a niveis crescentes de
juvenis de pirarucu ndo influenciaram

significativamente (p>0,05) 0s farinha de peixe

parametros de rendimento de carcaca, o . .
rendimento de filé, coeficiente de Variavel Inclusdo da farinha de peixe
retencio proteica e energética e a relagio 30% 40% 50% 60%
viscero-somadtica dos peixes (Tabela 2). Rend. filé (%) 37,82 37,58 37,11 37,43

O nivel de inclusdo de farinha de peixe

ndo influencia o desempenho produtivo Rendi. de carcaca (%) 40,56 40,59 40,95 40,90
do pirarucu de 5-7 kg criado em viveiros, Coef. ret. proteica 35,81 36,23 36,78 36,14

sendo suficiente 33% de inclusdo deste Coof ~ret. energética 32,39 32,17 32,97 31,57
ingrediente entre as fontes de proteina de o ’ ’ ’ ’
origem animal. Relacdo viscero- 426 419 408 4.45

somatica




EFEITO DA ZEOLITAS E DO EUGENOL NOS PARAME'I:ROS FISIOLOGICOS E
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Embrapa Amazonia Ocidental

Rodovia AM-010, Km 29, CP 319, 69010-970
Manaus, Amazonas
franmirbrandao@hotmail.com

N

O matrinxd, o Brycon amazonicus, genericamente conhecida como matrinxa, pertence a classe Actinoptrygii, ordem
Characiformes, familia Characidae e género Brycon. E muito apreciado para a criacio em cativeiro por aceitar rapidamente
bem as racdes artificiais e completas, apresentando crescimento rdpido e indices desejdveis de conversdo alimentar, além
de alcancar bons precos nos mercados de peixes, principalmente da Amazonia. O uso de anestésico durante o transporte
ainda € discutivel, pois em alguns casos, os anestésicos sdo benéficos por diminuir a excitacdo dos animais, evitar injdrias
fisicas, reduzir a excrecdo de amdnia e gds carbonico na dgua de transporte, diminuindo assim a deterioracdo da qualidade
da 4gua. O 6leo-de-cravo é um composto fendlico resultado da destilacdo das folhas, flores (incluindo talos) das drvores
de cravo da India (Syzgium aromaticum), sendo a substancia ativa o eugenol, com concentracio que varia de 70 a 95%
da composig¢do total do 6leo essencial do cravo. A zedlita do tipo clinoptilolita ¢ um mineral natural, o qual realiza troca
i0nica com diversos fons metélicos, principalmente o Ferro (Fe2*) e Manganés (Mn2*). Assim, o objetivo deste trabalho foi
avaliar a associa¢do da zeolita e o eugenol no transporte do matrinxa como produto mitigador estresse.

O transporte foi realizado em rodovia durante 4 horas, com quatro tratamentos: 1) controle representado pelos peixes que
ndo foram transportados; 2) peixes sob estresse do transporte de 4 horas, 3) peixes sob estresse do transporte na presenca
da zeolita e 4) peixes sob estresse do transporte na presenca da zeolita e eugenol. Todos os tratamentos foram realizados em
triplicata. Amostras de sangue e tecido muscular e hepatico foram coletadas nos tempos: Antes do transporte (AT), Depois
do transporte (DT), Depois do transporte 24h (DT 24h) e Depois do transporte 48h (DT 48h) para realizacio das andlises
de hematdcrito, lactato, glicose plasmdtica, lactato, amonia plasmdtica, proteina total, cloretos, s6dio, glicogénio hepético
e glicogénio muscular.

O tratamento zeolita + eugenol na concentragdo de 7,5 mg/L de zeolita e 5 mg/L de eugenol foi mais eficiente mostrando
bons resultados para melhorar a qualidade do transporte com respostas fisioldgicas e tissulares ao estresse menores.
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PADRONIZA(;AO DOS PARAMETROS ESPERMATICOS DE Deuterodon iguape
(CARACIFORMES: CARACIDAE) PELO SOFTWARE ImageJ/plugin CASA

Maicon da R. Brande*, Airton da C. Pinto, Thiago W. de Camargo, Eduardo A. Sanches

Universidade Estadual Paulista “Jilio de Mesquita Filho” - UNESP, Campus Experimental de Registro. Av.
Nelson Brihi Badur, 430, Vila Tupy, CEP 11.900-000, Registro, SP. *brandes_pesca@registro.unesp.br

O Lambari-da-Mata-Atlantica (Deuterodon iguape) é um peixe endémico da bacia hidrogréfica do rio Ribeira de Iguape
e apresenta grande potencial para criacdo em cativeiro, entretanto, aspectos tecnoldgicos relacionados aos processos
reprodutivos necessitam ser estudados. Desta forma, o objetivo foi realizar a padronizacdo dos pardmetros esperméticos
computadorizados utilizando o software de codigo aberto ImajeJ/plugin CASA.

Os Lambaris (D. iguape) foram coletados no Rio Eta (Sete Barras/SP). Foram utilizados tarrafa e covos para captura dos
animais. Apds a captura, os peixes foram induzidos hormonalmente com dose unica de 1.000 UI/Kg de HCG (Chorolum
®). Apés 12 horas da indugdo hormonal iniciaram-se os procedimentos de extrusdo e iniciaram-se a gravacdo dos videos
para posterior avaliacdo no software ImageJ/plugin CASA. Para andlise espermdtica computadorizada foram utilizados 10
machos, dos quais o sémen coletado foi ativado com dgua destilada numa dilui¢cao de 1:500 (s€men:dgua) e adicionado numa
camara de Neubauer e levado a um microscépio trinocular (Solarist Belt) acoplado a cAmera Basler (ac640-120gc) no qual
os videos foram gravados a 100 fps (658x492 pxs) pelo software Basler Pylon. Posteriormente foram editados no software
Virtual Dub 1.9.0. As sequéncias de imagens (50 imagens - 0,5s) foram analisadas no software ImageJ (National Institutes
of Health, USA) aplicativo CASA (University of California and Howard Hughes Medical Institute). Para padronizacdo
das configuracdes realizou-se o isolamento de trés espermatozoides considerados lentos e iméveis de cada macho. Os
pardmetros espermdticos de velocidade curvilinear (VCL), velocidade média de deslocamento (VMD) e velocidade em
linha reta (VLR) foram obtidos por dois métodos: (1) resultados gerados pelo software CASA e (2) calculados pelo teorema
de Pitdgoras (a’=b*+c?) nas coordenadas x e y geradas pelo plugin CASA a partir do plano original dos espermatozoides
(opgao “s” das configuragdes =1).

As velocidades calculadas e geradas pelo programa foram iguais (P>0,05) pelo teste ¢ de student. A classificacdo dos
espermatozoides em imoveis e lentos foram fundamentais para a determinacio das configuracdes do software para a
espécie (Tabela 1). As configuracdes na caixa de dialogo Sperm Tracker/CASA foram: a,=1 b,=60 ¢,=50 d,=10 e,=10 f =15
g=25h=151=1j=30 k=25 1,=30 m,=80 n,=80 0,=50 p,=60 q,=100 r,=561.7978 s,=0 t,=0 u,=0.

As configuracdes foram eficientes na avaliacdo dos pardmetros espermdticos computadorizados para Lambari-da-Mata-
Atlantica.

Tabela 1. Resultados (médiatdesvio
padrao) dos parametros
espermaticos avaliados.

Parametros Espermaticos

Tipo VCL VAP VLR

Imével 24,7 + 11,6 £ 10,5
9,3 5,8 6,1

Lento 56,4 + 41,4 + 34,8 +
14,7 15,2 14,8

Velocidade curvilinear (VCL), velocidade
média do deslocamento (VMD) e velocidade
em linha reta (VLR), calculados pelo teorema
de Pitagoras.

Agradecimento: Processo Fapesp nimero 2014/16638-7
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BIOREMEDIATION OF EFFLUENTS FROM THE CULTURE OF Litopenaeus vannamei IN
BIOFLOC USING FISH, CLAM AND SEAWEED

Luis Otavio Brito', Leonidas Cardoso Junior?, Henrique David Lavander?, Tereza Paiva Santos?, William Severi?
& Alfredo Olivera Galvez?

'Departamento de Assisténcia Técnica e Extensdo Rural, Instituto Agrondémico de Pernambuco - IPA, Recife,
Pernambuco, Brazil; >Departamento de Pesca e Aquicultura, Universidade Federal Rural de Pernambuco - UFRPE,
Recife, Pernambuco, Brazil

An indoor trial was conducted for 96 h to evaluate the bioremediation of effluent from Litopenaeus vannamei reared in
biofloc system. The experimental design was completely randomized with four treatments, each in triplicate: Control
(without animals); A (Anomalocardia brasiliana 2.5 kg wet weight clam m); G (Gracilaria birdiae 2.5 kg wet weight
seaweed m?) and T (Oreochromis niloticus 2.5 wet weight fish m™).

Prior to stocking (clam, seaweed and fish), water from a L. vannamei biofloc tank (TAN 22.01 g L', nitrite 374.37 ug
L', nitrate 574.57 ug L', total suspended solids 840.6 mg L' and salinity 15 psu) was mixed and equally distributed to fill
twelve black-plastic tanks (40 L, 0.20 m?). The experimental units were maintained under constant aeration by using three
airstones per tank.

Anomalocardia brasiliana seemed to be more efficient on bioremediation as for decreased nitrite, orthophosphate, total
suspended solids and turbidity in the water from biofloc system during 96 hours.
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Figure 1. Bioremediation of effluent from Litopenaeus vannamei reared in biofloc system after 96 hours.
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EFFECTS OF CRUDE PROTEIN LEVELS AND SEAWEED Gracilaria birdiae ASSOCIATED
CULTURE ON GROWTH OF Litopenaeus vannamei IN AN INTEGRATED BIOFLOC
SYSTEM

Luis Otavio Brito"", Leonidas Cardoso Junior?, Jéssika Lima Abreu?, William Severi?, Tereza Paiva Santos?
& Alfredo Olivera Galvez?

'Departamento de Assisténcia Técnica e Extensdo Rural, Instituto Agrond6mico de Pernambuco - IPA, Recife,
Pernambuco, Brazil; ?Departamento de Pesca e Aquicultura, Universidade Federal Rural de Pernambuco - UFRPE,
Recife, Pernambuco, Brazil

A trial was conducted for 42 days to evaluate the effects and interactions of crude protein levels and seaweed Gracilaria
birdiae associated culture on growth of Litopenaeus vannamei in an integrated biofloc system. The experimental had a 2
x 2 factorial design, with analyzing Factor 1 (crude protein levels) and Factor 2 (with/without seaweed) in the following
treatments: 32M (commercial feed 32% crude protein, monoculture,); 32IBS (commercial feed 32% crude protein,
integrated biofloc system,); 40M (commercial feed 40% crude protein, monoculture) and 40IBS (commercial feed 40%
crude protein, integrated biofloc system), all in triplicate.

Shrimp individuals (0.23 = 0.04 g) were stocked at a density of 500 shrimp m=, and no water exchange was carried out
during the experimental period. Additional molasses was used once a day as an organic carbon source to maintain the C:N
ratio at 12:1.

The shrimp survival rates were all above 83% during the 42-day experimental period. The performance parameters of
shrimp were final weight (3.21 — 4.12 g), weight gain (2.97 — 3.89 g), FCR (1.47 -1.74), SGR (6.26 — 6.84% day'), PER
(0.63 —2.24) and yield (1.39 - 1.96 Kg m™).

A significant (P < 0.05) interaction between crude protein levels and seaweed for SGR and PER was recorded, as well as
significant effects (P < 0.05) of crude protein levels for final weight, weight gain, FCR, SGR and yield, and for seaweed
final weight, weight gain, SGR, PER and yield.

Parameters Treatments' Significance
(P value)*
IBS30 M30 IBS40 M40 P S PxS
Final weight (g) 3.87 £0.37° 3.21+0.05° 4.12 +0.03" 3.94+0.05° * * ns
Weight gain (g) 3.64 +0.38" 2.97 £0.05° 3.89 +0.05* 3.71+0.05° * * ns
Survival (%) 93.3 +6.7* 833 +57° 983+1.7" 90.0=+8.6" ns ns ns
FCR 1.67+0.07° 1.74+ 0.02° 147+ 007" 1.49+0.06° * ns ns
SGR 6.70+ 0.24* 6.26+0.04° 6.84+0.02" 6.75+0.03" * * g
PER 0.79 £0.11° 0.63 £0.03" 224 +0.12°  2.05+0.11° * * o
Yield (Kg m™) 1.71 022"  1.39+0.06° 1.96+0.10°  1.80+0.09" * * ns

"The data correspond to the mean of three replicates + standard deviation FCR - feed conversion ratio; SGR -
specific growth rate; PER - protein efficiency ratio; P = crude protein levels and S = seaweed; P x S = crude
protein levels x seaweed interaction; ns = not significant; *P < 0.05; ¥ Results from split-plot two-way ANOVA
and Tukey’s test.



INFLUENCE OF MOLASSES USE OF THE QUALITY OF WATER CULTURE Oreochromis
niloticus BIOFLOCOS IN TECHNOLOGY

Raphael Brito dos Santos* Rosimar V. dos Santos, Rayanne M. Morais Silva, Eudes de Sousa Correia,
Dario Rocha Falcon, Ugo Lima Silva

Universidade Federal Rural de Pernambuco, Unidade Académica de Serra Talhada.
Cx. Postal: 063, 56900-000, Serra Talhada, PE, Brasil. *raphaelbrito06 @hotmail.com

The technology of bioflocs It is an alternative to minimize environmental impacts because it is a cultivation system that
prevents or reduces the generation of effluents and maintains the quality of water in the presence of microbial flocs. The
objective was to evaluate the effect of molasses used in carbon ratios: nitrogen (C: N) on water quality in tilapia farming, in
the fattening stage in Biofloco technology. The relationship of the C: N were evaluated in the proportions of 20: 1 (20M),
10: 1 (10M) and control (OM) without application of carbon in a completely randomized design with four replications. The
fry (73.17 £ 2.67 g) were stored in 12 tanks (800 L working volume) density of 50 fingerlings / m3 during 107 days of
cultivation. During cultivation were monitored physical chemical variables of the water, temperature, dissolved oxygen,
pH, total ammonia, nitrite and alkalinity. The water quality results are summarized in Table 1. The water quality values
differ significantly between experimental treatments (P <0.05) to values of pH, nitrite and alkalinity.

All the C: N ratios adopted for the Nile tilapia culture (Oreochromis niloticus) proved to be effective in maintaining the
physical and chemical parameters. Despite treatment OM deliver results, the constant water changes do not match the
current requirements of rational use of water. Thus, the sugar cane molasses can be used as a carbon source to increase
carbon relations nitrogen in tilapia culture with minimal changing of water in the presence of bioflocos recommending is a
C: N ratio of 10: 1 for maintenance of water quality.

Table 1. Mean + SD values of the physico-chemical
parameters of water quality monitored during
tilapia cultivation Oreochromis niloticus in the
fattening stage with biofloco technology during 107
days (range - Minimum and maximum brackets).

Tratamentos

Variaveis

2547142 24,9+1,09 24,9+1,13
Temperatura (°C)

(21,7-30.5) (21,2-26,9) (21,2-27.2)
Oxigénio dissolvido 4,97+0,55 5.04+0,52 5.01=0,59
(mg/L) (3.49-6,53) (3.69-6,71) (3.53-6,63)

- 7,1=0,412 6,51+0,29° 6,81£0,31%

P (6,17-8,04) (5.,86-7,33) (6,25-7.45)
NAT 1.69+0,76 1,43+0,93 1.62+1,04
(N-(mg/L NHs+NH:)) (0,6-3,08) (0,3-4,15) (0,55 - 4,18)
Nitrito 4,55+3,82 0,31£0,17* 0,56+0,51°
(mg/LN-NO») (0,03 -9,17) (0,05 - 0,65) (0,09 -1,77)
Alcalinidade total 172,6+34,3+ 131,7+42,9° 156,00+42,10%
(mg/L CaCO3) (90-241,25) (36,25-221,25) (43,75-213,75)

Different letters in the same row differ significantly
between treatments (P <0.05) by Tukey test. Letters
of absence have no difference significantly (P>
0.05).

85



86

THE PROMISE OF NEW AQUACULTURE FEEDS AND FEEDING TECHNOLOGIES

Craig L. Browdy

Zeigler Bros Inc., 400 Gardners Station Rd., Gardners, PA 17324
craig.browdy @zeiglerfeed.com

Sustainable growth of aquaculture offers a real opportunity to increase the availability of high quality protein in developing
areas of the world where it is needed the most. Indeed, aquaculture is growing fastest in developing countries where the
industry provides opportunities for socioeconomic development in coastal communities. Over the past 20 years increased
attention to the potential environmental impacts of aquaculture has stimulated steady improvements in environmental
responsibility of the sector. Continuing sustained growth of responsible aquaculture is predicated upon maintaining
industry profitability. World Population is expected to expand 26.5% between 2010 and 2030 and per capita GDP expected
to grow by 57.6 percent. According to recent World Bank models, with increasing demand, aquaculture could expand
to over 90 million metric tons providing 62% of global fish supplies by 2030. Achieving this level of growth, while
continuing to maintain profitability and improve environmental sustainability, will demand new technological innovations
in aquaculture feeds and feeding. First, aquaculture feeds will have to be more efficient in use of natural resources. Wide
dissemination of research results providing ingredient specific nutrient digestibility data and species specific requirement
data will enable more efficient feed formulations. Fishmeal and fish oil prices are projected to continue to increase driving
innovation and production of aquafeeds with lower marine protein and oil inclusion rates. Researchers are applying
new omics technologies to move beyond the limitations of reliance on growth data in small fish to better understand
physiological effects of new ingredient sources and feed supplements. Changes in immune balance and gut health can
provide early indications of effects too subtle to be discerned through traditional growth studies. When coupled with
continuing progress in breeding, these advancements will enable production of more seafood, more profitably using less
limited resources. Improvements can also be achieved in the mills. Advances in feed production technology will support
more energy efficiency and improved throughput while enabling improved feed physical qualities. It is, however, in the
application of these improved feeds where one of the greatest opportunities for increasing efficiencies lies. Feed conversion
ratios vary greatly between different sectors of the aquaculture industry and between farms within sectors. The most
efficient farm managers across the aquaculture industry focus on precision feeding to maximize nutrient conversion into
harvestable biomass while minimizing the waste which drives environmental deterioration. New technologies are pushing
down FCRs by applying improved feed program software and even using hydrophones to measure feeding rates. Artisanal
producers harvesting crustaceans from rejuvenated mangrove forests, super-intensive systems applying biofloc systems
with little or no water exchange and ecologically based holistic multi-trophic approaches all focus on the integration of
natural productivity and in situ waste conversion into harvestable biomass. These trends will propel aquaculture to press its
energetic advantages furthering the blue revolution creating the most efficient and sustainable animal production systems
the world has ever seen.



EFEITO DA FREQUENCIA ALIMENTAR NA SOBREVIVENCIA DE LARVAS DE
Litopenaeusvannamei (PENAEIDAE)

Alessandra Mara Brzezinski*, Dilson Vargas-Peixoto, Jaqueline Peyloubet, Marcelo Edgardo Odoiies Lopez,
Walter Seiffer

Centro de Ciéncias Agrarias, Universidade Federal de Santa Catarina, ale.aqi@gmail.com

A alta producdo de camardes € dependente do manejo e da taxa de sobrevivéncia das larvas. O camardo-do-pacifico ¢ uma
das espécies de maior porte criada em cativeiro para fins comerciais. Visando abordar a importancia de um bom manejo,
o presente trabalho tem por objetivo apresentar o resultadodo estudo preliminar da influéncia do uso de um protocolo no
indice de sobrevivéncia do camardo-do-pacifico Litopenaeusvannamei (Penaeidae).

A pesquisa foi realizada em nove tanques do laboratério de larvicultura da empresa Acuanorte Cia. Ltda emManabi,
Equador. Seguiu-se o protocolo de frequéncia alimentar de trés em trés horas durante todas as fases de desenvolvimento
até o pos-larva. As larvas foram tratadas com algas e dieta liquida. Esse tipo de alimentagdo ¢ fonte de proteinas, gordura
e fibras. Entre os turnos de alimentacdo foi oferecida uma dieta seca. Junto com a dieta seca foram aplicadas bactérias
(prebidticos e probidtios) que auxiliam na decomposi¢@o. Durante as mudangas de estidgio de desenvolvimento e trocas de
dgua foi aplicado dcido ascorbico (C*H®O®), crucial para evitar o estresse dos individuos e fortalecer o sistema imunolégico
dos mesmos.

Apés 7 dias de adaptacdo das larvas nos tanques, as mesmas foram analisadas por microscopia éptica. Os tanques 1,2, 3
e 4 apresentaram todas as larvas em estdgio Z3. Os tanques 6, 7, 8 e 9 tinham larvas em estdgio M1. Apenas o tanque 5
apresentou individuos tanto em Z3 quanto em M1.

Todas as larvas analisadas apresentavam o trato digestivo cheio em 95%. A presenca de fungos parasitas foi constatada
apenas no tanque 2, com 2%. A taxa de protozodrios atingiu 5% no tanque 5 e 2% nos demais. A quantidade de larvas
deformadas foi no maximo de 10% dos individuos no tanque 5 e metade nos outros tanques. Tais percentuais influenciaram
na presenga de individuos mortos, totalizando 5% nos tanques 2,5 ¢ 9 e 3% nos outros. Esses resultados podem ser
visualizados no Gréfico 1.

Com base nesses dados preliminares, concluiu-se que a taxa de sobrevivéncia das larvas de L. vannamei foi de 95% a 97%.
Dessa forma, foi constatada eficdcia na utilizacdo do protocolo alimentar utilizado pela Acuanorte Cia. Ltda, contribuindo
de forma substancial para o sucesso de sobrevivéncia do camardo-do-pacifico.
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LOW TEMPERATURE STEAM COOKING, A UNIQUE SOLUTION TO MEET SAFETY
AND QUALITY STANDARDS WHILE PRESERVING OPTIMAL YIELD

William Bujanda

Account Manager Latin America

Laitram Machinery

220 Laitram Lane, Harahan, Lousiana, 70123
William .bujanda@laitram.com

Introduction:

Laitram L.L.C is a global manufacturing company headquartered in Louisiana for more than 60 years. Today with four
operating divisions —Intralox, L.L.C, Laitram Machinery, Inc., Lapeyre Stair, Inc., and the Laitram Machine Shop, L.L.C.-
Laitram employs more than 1,800 people worldwide and currently holds over 570 patents.

In 2013 Laitram Machinery obtained a patent for a revolutionary Low Temperature cooking process. Our experience of
more than 60 years providing solutions to the seafood and vegetable markets and our culture of continuous innovations,
allowed us to create a unique cooking technology that ensure Shrimp processors to delivers the highest quality of product,
without compromising yield and food safety. This game changing technology offers several proven benefits such as yield
gains, proven 5-log or greater kill, improved quality, high capacity with low footprint and significantly lower capital cost.
Conference Abstract:

Objective: Introduce to the audience with an alternative proven innovation for cooking Shrimp with low-temp steam and
forced convection.

Our presentation will be based on test results from our in-house pilot facility and third party observers, universities and real
world experience from which the audience can benefit.

Proposed Agenda:

Overview _ Thermal Processing: Science of Low temp Cooking/Thermal Processing

Lethality_ Principals for thermal processing

Patented CoolSteam® Technology_ Cooking methodology. How to meet safety and quality standards while preserving
optimal yield.

Deliverable:
Power Point Presentation with videos and photos. About 30 slides (English) mostly photos and little text.



HOW CAN YOU KEEP UP WITH DEMAND AND POSITION YOURSELF FOR AN
AUTOMATED FUTURE IN SHRIMP PROCESSING?

William Bujanda

Account Manager Latin America

Laitram Machinery

220 Laitram Lane, Harahan, Louisiana, 70123
William.bujanda@laitram.com

Introduction:

Laitram L.L.C is a global manufacturing company headquartered in Louisiana for more than 60 years. Today with four
operating divisions —Intralox, L.L.C, Laitram Machinery, Inc., Lapeyre Stair, Inc., and the Laitram Machine Shop, L.L.C.-
Laitram employs more than 1,800 people worldwide and currently holds over 570 patents. Laitram was founded more
than 60 years ago when J.L. Lapeyre invented the first industrial automatic shrimp peeling machine and modular plastic
conveyor belting (now Intralox).

As the shrimp processing industry grows, so too does the need for efficient, high-capacity automatic shrimp peeling. Today
the industry faces serious, mounting challenges. Demand is increasing... manual labor costs are rising fast... processing
times are being squeezed... better food-safety and traceability is being demanded. These combined forces are driving an
irreversible and accelerating shift to automation.

Conference Abstract:

Objective: Automated shrimp peeling requires more than one machine -- it requires a unique systems approach, combining
multiple steps working together with expert service to produce. We want to introduce to the audience with current success
stories, data and samples of how our specialized products and services with our hard-earned know-how , present a proven
alternative to hand peeling.

Proposed Agenda:

Overview _ What threatens the shrimp processing industry? How long is Manual Peeling Sustainable?
The Need for a more mechanized solution

Introduction to Automation in Peeling: Warm Water and Cold Water.

The Automated Shrimp Peeling Solution.

Deliverable:
Power Point Presentation with videos and photos. About 30 slides (English) mostly photos and little text.
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PARTIAL REPLACEMENT OF CORN WITH CRUDE GLYCERIN IN DIETS FOR
MATRINXA Brycon amazonicus

Turych N. B. Bussons *, Camila B. Santos, Sandy T. Saenz and Marcia R. F. Machado

* Laboratory of Nutrition for Aquatic Organisms

Nilton Lins University

Professor Nilton Lins Avenue, 3259, Manaus/Amazonas/Brazil
carlosand8 @hotmail.com

The matrinxa Brycon amazonicus (Spix & Agassiz, 1829) is in the second place of fish species reared in the Amazon
region. Also, this fish is considered a species with great potential for aquaculture due to its good growth rate in captive
conditions, high quality and flavor of the fish, and capacity to cope with high stocking densities. On the other hand, crude
glycerin, which is a residue of biodiesel production, has been focus of interest for its utilization in animal nutrition, because
of its availability in Brazil, low cost and high levels of gross energy. These caracteristics make the crude glycerin as an
alternative ingredient that could replace the corn in diets formulation. The aim of the study was to evaluate the effect of
increasing levels of crude glycerin in replacing corn in diets for fingerlings of matrinxa.

This study took place in the Laboratory of Nutrition for Aquatic Organisms of the Nilton Lins University, during 60 days.
For this, 240 fingerlins with initial weight of 2.97 + 0.59 g and total length of 7.19 + 0.38 cm, were placed in 12 tanks of
701, in a completely randomized design with four treatments and three replications each. For treatments were considered
the increse levels of crude glycerin in replacing corn (T1 - 0, T2 - 25, T3 — 75, and T4 - 100%) (Table 1). At the end of the
study, only the T1 and T2 showed statistical differences (p<0.05) in terms of final weight and total length of the individuals
(Table 2). Finally, according to the performance of the individuals, the replacement of corn is recommended up to 25% with
crude glycerol in diets for fingerlings of matrinxa.



INFLUENCE OF DIETARY SUPPLEMENTATION WITH DIFFERENT FATTY ACID
SOURCES IN THE EXPRESSION OF LIPID-RELEVANT GENES IN ADULT FEMALES OF
Epinephelus marginatus

Bruno C. Aratjo', Paulo H. Mello', Mariana F. Campos', Jandyr A. Rodrigues-Filho!, Renata G. Moreira!

Instituto de Biociéncias, Departamento de Fisiologia, Universidade de Sdo Paulo
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Incorporation of different oils in aquaculture diets can directly affect the fatty acid composition of animal tissues, and
therefore factors related to the expression of genes of the fatty acid synthesis and oxidation pathway. The aim of this study
was to evaluate the liver transcriptome data, and the impact caused by the supplementation with different oils (linseed oil,
fish oil and coconut oil), in the diet (composed by sardine), on the expression of genes related with fatty acid synthesis and
oxidation in adult females of E. marginatus. Total liver RNA was sequenced using Illumina Hiseq technology, sequence
data were filtered by read quality score and 50 bp minimum read length and de novo transcriptome was assembled using
CLC Genomics workbench (CLC-Bio). Gene assemblies were annotated using Blast2GO and the basic alignment search
tool (BLAST) algorithm. Reverse transcription was performed using Superscript III (Invitrogen); real-time PCR primers
specific to each gene were designed using PerlPrimer v1.1.17 and real-time PCR amplification reaction were carried out
using 1x SYBR Green PCR Master Mix (Applied Biosystems). EF1a gene was used as a reference gene for gene expression
analysis. The sequence by Illumina Hiseq returned 52 million reads with size among 301 and 35 base pairs and average of
200 bp. After the trim process were obtained 51 million of high quality reads with size average of 191bp. De novo assembly
created 214.363 high quality contigs with size average of 384bp, with GC content of 50%. The functional annotation
from Blast2GO analysis showed that the more representative biological processes observed was cellular process of single
organism with 3.335 different sequences. The more abundant molecular function was ion binding with 3.721 sequences and
the main cellular component was intracellular space, with 4.205 sequences. Different that what was observed in previous
studies, the diet composition did not influence the expression of fatty acid synthase (FAS), Carnitine Palmitoyl transferase
(CPTl1a) and ELOVLS (elongase 5) genes. These results suggest that this processes can be considered specific according to
the species, and can be modulated by others variables as maintenance conditions.
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Figure 1.Relative  expression
level (log2 of Ct value normalized
by EFla) of FAS, CPTlIa and
ELOVLS5 genes in the animals of

different experimental groups.
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Rubrivivax Gelatinosus BACTERIAL BIOMASS ENHANCE MONOCYTES PRODUCTION

Jaqueline C. Costa*; Silvia U. Gallani; Gustavo. M. R. Valladao; Elisa H. G Ponsano and Fabiana Pilarski
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Currently, issues regarding the future of aquaculture have been points of great scientific discussion. Studies that aim
the optimization of finite resources such as the fish and the water used for its cultive are standing out, especially using
biotechnologies. Rubrivivax gelatinosus is a purple nonsulfur photosynthetic bacterium found in environment that has a
very versatile metabolism. All of which are scientifically well exploited, resulting in supply of gaseous and solid biomass,
depending on the method that this bacterium uses to metabolizing the organic matter. Its gas biomass based on hydrogen has
been successfully used as a fuel cell generator of green renewable energy. In other methods of metabolism, it is capable to
amount polyhydroxyalkanoates that is used as raw material for the production of bioplastics. About the photoheterotrophic
metabolism that is the one that this bacterium uses to produce the solid biomass rich in carotenoids, it has been only
successfully tested in fisheries and poultry wastewater treatment, although the solid biomass itself has never been tested
before as a supplement feeding for any specie. So, for the first time, this solid biomass was studied as a biomass potential
to supplement fish feeding.

Total carotenoid content in biomass was analyzed in duplicate and showed the content of 3.72 mg of carotenoids to 1 g
of biomass. The amount of lipids, ash, moisture and protein in the sample of biomass were determined also in duplicate,
resulting in 19 % of fat, 52 % of protein, 3 % of moisture and 5 % of ash. Then, this biomass was tested as a feed
supplementation at 0.5 and 1.5 mg/kg in commercial diet during 2 months to young pacu Piaractus mesopotamicus, one of
the most important native fish in Brazil, very stricken by diseases, especially by Aeromonas hydrophila.

Inoculation of Aeromonas hydrophila was performed at day 60. Differential leukocytes counts were assessed at day O and
24 hours after Aeromonas hydrophila inoculation. According to the level of the biomass inclusion in diet, lymphocytes
decreases (p<0.05) due to monocytes counts enhancing (p<0.05). Other leukocytes did not differ between treatments after
the challenge.

Besides R. gelatinosus has being used as effluent cleaner, for the first time it was discovered that the biomass derived of
a fishery slaughterhouse wastewater treatment can improve the weight gain of the fish after 60 days of supplementation.
Moreover, it also can enhance the production of monocytes, the precursor of macrophages, considered one of the most
important phagocytic cells. Its applicability in feed improves fish health by the increasing of phagocytic cells after
inoculation of Aeromonas hydrophila.



COMPETITIVE ANALYZES OF THE TILAPIA PRODUCTIVE CHAIN AT SOBRADINHO
LAKE: POTENTIALITIES AND LIMITATIONS

Daniela F. Bacconi Campeche*; Marco Aurélio Rotta; Lucia Rejane Madruga; Rebert Coelho Correa

*Embrapa Semidrido BR428, Km 152 Zona Rural, CP 23 CEP 56300-970 Petrolina-PE.
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Tilapia production at Sobradinho Lake, in Sobradinho and Casa Nova town, Bahia State, Brazil, has brought local and
regional employment and income for over ten years. Therefore it is imperative to identify its potentialities and limitations,
to work on it in order to increase local productivity. The aim of this analyzes was to identify the strong and weak points, the
opportunities and threats of the tilapia productive chain at Sobradinho Lake. Data necessary to the survey were collected
during a workshop with producers. For this purpose questionnaires were elaborated together with producers and applied
among all actors listed. The five main results of each point are shown at Table 1, as technical synthesis identified in the
analyzes.

It was concluded that the identification of the points listed above brought answers that can favor an improved organization,

development and strength of tilapia productive chain at Sobradinho Lake. Increased competitive edge of the productive
chain can result in increased local employment and income.

Table 1. Classification of Strong Points, Weak Points, Opportunities and

Threats related to tilapia productive chain at Sobradinho Lake.

Strong Points

Weak Points

Fish producers organized in associations

Possibility for tilapia reproduction farms
raising and selling 30g juvenile

Sobradinho Lake potentiality for fish cage
culture

Fish producers are trained for fish
management

Perception of the viability for small
producer’s enterprises in the area.

Discontinuity of training courses for planning
and management of the activity for the
associations

Lack of producer”s ability to attend different
markets

Difficulty and burocracy for environmental
licence

Association”s lack of infrastructure

Difficulty at aquiring and negociating inputs

Opportunities

Threats

Strengthening of Territorial Management
Committee for Fisheries of Sertdao do Sao
Francisco

Brazilian Ministry of Fisheries actions

Establishment of areas for fish farm

Growing fish market

Increasing importance of Brazilian native
species

Difficulty for environmental licence

Unavailability of inputs (tilapia juvenile and
feed freight cost)

Lack of skilled labor (quality/quantity)

Lack of a strategic fish cage production
management plan for the Sobradinho Lake

Lack of support from municipalities/ Bad
roads for flow production
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PROTEIN: CARBOHYDRATE RATIO EFFECTS ON HYBRID SURUBIM Pseudoplatustoma
Sfasciatumx Leiarius marmoratus JUVENILE GROWTHAND INTERMEDIARY METABOLISM

Daniela F. Bacconi Campeche*; Anderson M. de Souza; Geraldo F. de Souza Germino; Altiery Felix e Silva,
José Fernando B. de Melo; Ranilson de Souza Bezerra
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The hybrid surubim Pseudoplatustoma fasciatum x Leiarius marmoratus has been widely cultivated in Brazil. Although
little information is available about its nutritional requirements, producers have been considering the specie as omnivores.
Intermediary metabolism parameters are indicator of fish physiological condition as a response of the diet it has been
receiving. In order to have more information regarding the situation mentioned above, a trial was conducted with four
different levels of protein(PB): carbohydrate(CHO) ratio (T1=28PB53CHO; T2=36PB54CHO; T3=40PB39CHO;
T4=45PB37CHO). Diets were isocaloric (4.324,22 kcal kg"'). The effect of diets nutrients on growth and plasma total
protein, free amino acids and triglycerides were evaluated. Juveniles (IW = 6,9g) were fed 5% of its total biomass for 60
days. For statistical analysis, data were submitted to ANOVA and Tukey’s test. Results are shown in Table 1.

Significant difference (p<0,05) was observed for final weight. Total protein, free amino acids and triglycerides in the
plasma, were a little higher at the treatments with higher protein concentration, but not statistically different (Table 1).

It was concluded that juvenile hybrid surubim Pseudoplatustoma fasciatum x Leiarius marmoratus can adapt its metabolism
to the range of nutrients evaluated in this trial. Higher growth was observed when fed 40 and 45% protein diets.

Table 1. Growth and intermediary metabolism of hybrid surubim fed different
protein:carbohydrate ratio.

Final weight | Total protein Free amino Triglycerides
(9) (mg.dL™) acids (mg.dL™)
(umol.ml™")
28PB53CHO 44,332 16,73 16,34 4,6
36PB54CHO 51,50° 17,04 16,50 5,6
40PB39CHO 77,22° 21,20 20,05 7,4
45PB37CHO 74,46° 18,51 19,46 6,9
CV% 54,35% 24,06 21,03 33,13




LETAL DOSE DETERMINATION (LD, ) OF PHENANTHRENE ON Epinephelus marginatus
(TELEOSTEI: PERCIFORMES: SERRANIDAE) JUVENILES
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Due to its great commercial value Epinephelus marginatus has been suffering a massive overfishing pressure which,
combined with its reproductive features (protogynous hermaphroditism and late sexual inversion), placed this species in
the IUCN (The World Conservation Union) red list. This leads to mitigation strategies and farming E. marginatus could
be an alternative option both as restocking and consumption. Sd@o Sebastido Channel (SSC) is a natural harbour since
Ilhabela’s extension works as a barrier, protecting the channel. In this region it is held some species farming as well as
aquaculture research projects including those aiming to improve E. marginatus farming. SSC also encloses Sdo Sebastido
Port and TEBAR (Terminal Maritimo Almirante Barroso), responsible for most accidental oil spills episodes in the region.
Polycyclic aromatic hydrocarbons (PAHs) are crude oil mainly constituents and have a significant toxic potential to biota.

Therefore, this study aimed to establish the LD, to E. marginatus exposed to phenanthrene (a PAH widely found in SSC)
verifying the farming viability of this species in potentially contaminated areas. Thus, an ecotoxicological bioassay was
carried out under controlled laboratory conditions and semi-static water renewal of 50% every 24 hours. This experiment
consisted in six groups containing five juveniles (229.8 + 43.2 g) each: control, dissolution vehicle, phenanthrene low
(0.47 mg/L), medium (0.94 mg/L), high (1.88 mg/L) and greater concentration (3.76 mg/L). After 96 hours, control group
fish, as well as vehicle and low concentration ones endured alive. On the other hand, the group exposed to 0.94 mg/L of
phenanthrene had 20% mortality, the high concentration group, 60% and 100% in the greater concentration group. Minitab
17 software was applied to determine the LD, from the PROBIT regression establishing it in 1.51 mg/L (Fig.1).

Survival (%)

000 o047 096 151 188 376
Phenanthrene concentration (mg/L)

Figure 1. E. marginatus survival percentage
according to phenanthrene concentration.
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ASPECTOS SOCIO-ECONOMICOS DOS PESCADORES ARTESANAIS DE CAMARAO
NO MUNICIPIO DE RAPOSA - MARANHAO

Priscila Cantanhede Araujo Barros', Jéssica Adriane Soares Leite', Jeysa Talita Costade Sousa',
Luis Carlos Resende Barbosa?

"Universidade Estadual do Maranhdo — UEMA. Cidade Universitaria Paulo VI, s/n — Tirirical, 65.055-970 — Sdo
Luis — MA — Brasil

2Professor substituto - UEMA

E-mail: priscilapesca20@outlook.com

Devido ao fato da localidade Raposa possui uma vasta produgdo pesqueira onde contribui com grande parte do pescado
na regido metropolitana de S0 Luis em escala industrial e gerando em outras modalidades de pesca impactos ambientais
diante as atividades artesanais no municipio. O presente trabalho tem por objetivo caracterizar a atividade da pesca artesanal
do camardo, avaliando os aspectos socio-econdmico dos pescadores. O levantamento das informagdes foi realizado com
aplicagdo de questionarios nos periodos de abril/maio de 2015 com pescadores locais com perguntas referentes aos recursos
pesqueiros da regido assim; as principais espécies encontradas, apetrechos de pesca e a captagdo da percep¢ao ambiental,
e delinear um quadro atual do uso dos recursos pesqueiros.

Aplicaram-se 30 questionarios onde verificou-se que apenas duas espécies de camardes sdo capturadas, sendo o
Xiphopenaeus kroyeri que ¢ vulgarmente denominado de camardo piticaia e o camardo branco Litopenaeus schimitti, foi
possivel constatar que a atividade de captura ¢ feita de forma artesanal na regido ¢ tem-se como arte de pesca principal a
rede de emalhar com formato de puga ¢ a tarrafa. Os pescadores que praticam a captura de camardo no municipio da Raposa
tratam-se de pessoas que possuem na sua grande maioria a problematica do analfabetismo e os demais possui formagao
escolar até o ensino fundamental, ¢ estes dependem na sua totalidade da atividade pesqueira para o sustento de todos os
membros da familia e trata-se também de pescadores ndo possuidores de registro de pescador onde consequentemente ndo
recebem nenhum beneficio do tipo seguro — defeso. Em analises precedidas através dos questionarios aplicados, verificou-
se uma crescente critica por parte dos pescadores a respeito da sua percepgdo ambiental do local em questdo, onde uma
grande quantidade de entrevistados

relata que o crustaceo vem diminuindo significativamente de tamanho e levam em consideragio a ocorréncia desse problema
pelo fato da pesca desordenada que acontece na regido ndo ocorrendo a preservagdo sustentavel dos estoques pesqueiros.

| 2

Figura 1: Arte de pesca; Puca



AVALIACAO DA BENZOCAINA E DO EUGENOL COMO ANESTESICOS PARA JUVENIS
DO LINGUADQO Paralichthys orbignyanus

Andresa Capri*, Luis André Sampaio e Marcelo Hideo Okamoto

Universidade Federal do Rio Grande, Instituto de Oceanografia, Laboratdrio de Piscicultura Estuarina e Marinha,
Rio Grande, RS, Brasil. E-mail: desa_capri@hotmail.com

E comum a utilizacdo de anestésicos em pisciculturas para minimizar o estresse dos peixes durante eventuais manipulacdes.
Assim, o objetivo desse trabalho foi avaliar a benzocaina e o eugenol como anestésicos para juvenis do linguado Paralichthys
orbignyanus.

Juvenis (114 + 15 g) foram expostos individualmente em 75, 100, 125 e 150 ppm de benzocaina e 50, 70,90 e 110 ppm de
eugenol (10 peixes por concentracdo) em um aqudrio com 30 L de dgua do mar (23°C e 30%o). Ao atingirem a anestesia
profunda (parada do batimento opercular), os peixes foram medidos, pesados e colocados em outro aqudrio, apenas com
dgua do mar, até ficarem totalmente recuperados (equilibrio corporal). Tanto os tempos de anestesia como os de recuperacdo
foram registrados e analisados pelo teste Kruskal-Wallis ao nivel de significancia de 5%.

Todas as concentracdes de benzocaina e de eugenol testadas proporcionaram um tempo de anestesia e de recuperacdo
acima do considerado ideal para peixes (trés e cinco minutos, respectivamente) (Figura 1). Entre as concentragdes de
benzocaina, 125 e 150 ppm foram as que mais se aproximaram dos trés minutos (P>0,05), enquanto que os tempos de
recuperacdo foram similares (P>0,05) em todas as concentracdes testadas. Para o eugenol, a concentracdo que induziu
a anestesia profunda com maior rapidez foi de 110 ppm, porém trés vezes acima do recomendado, assim como o tempo
de recuperagdo. Apesar disso, nenhum peixe morreu durante os testes e nem apds as 24 h de monitoramento, quando ja
estavam comendo normalmente.

Pelos resultados obtidos, recomenda-se o uso da benzocaina a 125 ppm para inducio a anestesia profunda de juvenis de
P. orbignyanus.

Figura 1. Tempo (média + EP) em que juvenis de Paralichthys orbignyanus atingiram a anestesia profunda (A) e
a recuperacdo do equilibrio (B) com o uso de benzocaina e eugenol. Letras diferentes indicam diferenca significativa
(P<0,05). As linhas horizontais indicam os tempos ideais de anestesia e recuperacao.
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DESEMPENHO DE JUVENIS DE JUNDIA Rhamdia quelen EXPOSTOS A DIFERENTES
NIVEIS DE NITRITO E CALCIO NA AGUA

Gabriel Cardoso Neves*, Jane Mello Lopes, Carine de Freitas Souza, Alessandro Casale dos Santos,
Bernardo Baldisserotto
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O objetivo neste trabalho foi determinar o efeito de diferentes niveis de nitrito (NO,’) associado ao cdlcio (Ca*) na dgua
sobre o desempenho zootécnico em juvenis de jundid (Rhamdia quelen).

Cento e sessenta animais foram estocados em 16 caixas de 40 litros com aerag¢@o constante ¢ mantidos em um sistema
de recirculacdo de dgua durante 60 dias. O delineamento utilizado foi o inteiramente casualizado com 4 tratamentos e 4
repeti¢des em esquema fatorial com 2 niveis de NO, (0,05 e 1.4 mg L") x 2 niveis de Ca* na dgua (5 e 20 mg L™"). Os
peixes (8,9+0,2 g e 15,0+0,8 cm) foram alimentados com racdo extrusada duas vezes ao dia a vontade. Diariamente foi feito
a retirada dos residuos por sifonagem, e 80% da dgua foi substituida por outra com niveis de nitrito e cdlcio previamente
ajustados por meio da adi¢@o de nitrito de sédio (NaNO,) e carbonato de célcio (CaCO,), respectivamente. As relagoes
entre os niveis de NO, e Ca** com os parimetros de crescimento, foram avaliados utilizando-se o software Sigma Trace 8.0.
Foram avaliados: sobrevivéncia, ganho de peso, biomassa, taxa de crescimento especifico, consumo de racdo e conversao
alimentar aparente.

A sobrevivencia final ndo foi afetada pelos niveis de nitrito associado ao Ca?*. Aos 30 dias, observou-se que ndo houve
alteracdes (P>0,05) no ganho de peso, biomassa, taxa de crescimento especifico e conversao alimentar entre os tratamentos
analisados. Aos 60 dias, observou-se aumento (P<0,05) no ganho de peso, biomassa e taxa de cresimento especifico para os
animais do tratamento controle em relagdo ao tratamento alto NO, e Ca** baixo, e para o tratamento baixo NO, e Ca** alto
em relacdo ao tratamento alto NO, e Ca*" alto. Ao final do periodo experimental, observou-se que o consumo de ragio foi
maior no tratamento baixo NO," e Ca** alto em relago ao tratamento alto NO," e Ca** alto. Nao houve alteragdes (P>0.05)
para a convercdo alimentar ao final dos 60 dias experimentais (TABELA 1).

Sendo assim, a utilizacdo de Ca® na dgua ndo minimiza a toxidez do nitrito em relagdo aos pardmetros zootécnicos em
juvenis de jundia (Rhamdia quelen).

Tabela 1: Sobrevivéncia, ganho de peso, biomassa, taxa de crescimento especifico,
consumo de ragdo e conversdo alimentar de juvenis de Rhamdia quelen, expostos a
diferentes niveis de nitrito e calcio na agua por 60 dias.

. Tr:
Dias Ti iv) T3 T4
Sobrevivéncia (%)
30 97.5£25 87,547 77.5£9.4 87.5%7.5
60 95228 87.5%4.7 70=8,1 85=8.6
Ganho de peso (g)
30 7.51x0.75 9.23x1.84 3.64=0.47  4,08=0,67
60 21,27£2,74* 26,90=3.89° 10.29=0.83 9.75=1.82
Biomassa (g)
30 159.2%7,7 166,1£253 98,8113 106,8=125
60 285,5£22,6* 322.4=51.2% 136.6=19.1 1515=183
Taxa de crescimento especifico (%)
30 2,04%0.16  2,23%0.33 1,1120,14 1,31%0.19
60 2,02£0.16*  2.22%0.19*  1.25%0.08 1,280.17
Consumo de ragdo (g)
30 6.73=0,48 10,06=1,34* 6,58=1,05 5.55%0,66
60 21,3%2,61 26,90£3,93* 10,3141 9,75£1,62
Conversdo ali ()

30 0.90=0,04 1.13=0,09 1.81=0,17 1,56=0,38
60 1.1220.18 0.99+0.01 1,3320.05 1,30=0,23

Notagdo: (T1) 0,05 mg L 'NO; + 5 mg L-1Ca?*; (12) 0,05 mg L 'NOy" + 20 mg L-'Ca>", (13)
1,4 mg L-INO; + 5mg L-1Ca?* (T4) 1,4 mg L-!NOy" + 20mg L-1Ca?*.

- Média e erro padrdo (n=10). (¥) Indica diferenca significativa em relagdo ao T1; (0) Indica
diferenga significativa em relagio ao T2; (*) Indica diferenga significativa em relagdo ao T3; (+)
Indica diferenca significativa em relagdo ao T4. Para o teste de Tukey (P>0,05).



EFEITO DO CALCIO NA REDUCAO DA TOXICIDADE DO NITRITO EM JUVENIS DE
JUNDIA Rhamdia quelen
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Os objetivos neste trabalho foram determinar o efeito de diferentes niveis de nitrito (NO,") associado ao cdlcio (Ca*) na
dgua sobre os parametros bioquimicos e hematoldgicos em juvenis de jundid (Rhamdia quelen).

Cento e sessenta animais foram estocados em 16 caixas de 40 litros com aeracdo constante ¢ mantidos em um sistema
de recirculag@o de dgua durante 60 dias. O delineamento utilizado foi o inteiramente casualizado com 4 tratamentos e 4
repeti¢cdes em esquema fatorial com 2 niveis de NO, (0,05 e 1,4 mg L") x 2 niveis de Ca** na dgua (5 e 20 mg L'"). Os
peixes (8,9+0.2 g e 15,0+0,8 cm) foram alimentados com ragdo extrusada duas vezes ao dia a vontade. Diariamente foi feito
a retirada dos residuos por sifonagem, e 80% da dgua foi substituida por outra com niveis de nitrito e cdlcio previamente
ajustados por meio da adi¢@o de nitrito de sédio (NaNO,) e carbonato de célcio (CaCO,), respectivamente. As relagoes
entre os niveis de NO, e Ca* com os pardmetros bioquimicos e hematolégicos foram avaliados utilizando-se o software
Sigma Trace 8.0. Ndo houve alteragdes (P>0,05) nos niveis de lactato e glicogénio no figado. Os animais do tratamento
controle apresentaram niveis (P<0,05) mais elevados de proteina no figado em relag@o ao tratamento 3. Os niveis de glicose
no figado dos peixes foram maiores (P<0,05) no tratamento controle em relac@o aos tratamentos 2 e 3. Os niveis de lactato
e glicogénio no musculo apresentaram-se menor (P<0,05) no tratamento controle em relagdo ao tratamento 3. O nivel de
proteina no musculo foi menor (P<0,05) no tratamento 4 em relagdo ao tratamentos 2 e 3. Os niveis de glicose no musculo
apresentaram-se maior (P<0,05) no tratamento controle em relacio ao tratamento 3, e maior (P<0,05) no tratamento 2 em
relacdo ao tratamento 4 (TABELA 1). O aumento da dureza ndo favoreceu os animais submetidos a elevados niveis de
nitrito em relagd@o ao niveis de hemoglobina (TABELA 2).

Sendo assim, a utilizacdo de Ca** na dgua ndo minimiza a toxidez do nitrito em relagdo aos paradmetros bioquimicos e
hematoldgicos em juvenis de jundid (Rhamdia quelen).

Tabela 1: Parametros metabdlicos de figado e musculo de juvenis de Rhamdia quelen.
expostos a diferentes niveis de nitrito e cdlcio na dgua por 60 dias.

Pardmetros Tratamentos
T1 T2 T3 T4
Figado
Lactato (umol.g™) 3.4820.7 2.35+0.1 443203 4.19:03
Glicogénio (umol.g™") 34.38+4.4 2524+1.8  36.83%2.0 31.95+5.1
Proteina (mg.g™) 485.4=£105.2* 291.2+£285 199.0£47.6  184.8=145
Glicose (umol.g™) 161,44=10.8"*  75,00+5.8 46.69+6.5 58.07+£5.9
Miisculo
Lactato (umol.g™) 2528+1.5%  2692+29  3440:13  31.68:13
Glicogénio (umol.g™) 1.52+0.2* 113202 3.060.5 2,0820.2
Proteina (mg.g™) 2560302  285.3+152 309.0424.6 140.6£12,7°%
Glicose (umol.g™) 15.20£3.5° 14,26+0.8" 4.98+0.5 3.55+0.7

Notagao: (T1) 0.05 mg L' 'NO, + 5 mg L™ 'Ca’ : (T2) 0.05 mg L' 'NO, + 20 mg L 'Ca”"; (T3)
1.4 mg L"'NO, + 5mg L 'Ca®" (T4) 1.4 mg L 'NO, + 20mg L 'Ca”".

- Média e erro padrdo (n=8). (#) Indica diferenca significativa em relagao ao T1: (0) Indica
diferenga significativa em relagdo ao T2: (*) Indica diferenca significativa em relagao ao T3: (+)
Indica diferenca significativa em relagdo ao T4. Para o teste de Tukey (P>0.05).

Tabela 2: Parametros hematologicos de juvenis de Rhamdia quelen. expostos a
diferentes niveis de nitrito e célcio na dgua em 60 dias.

Parametros Tratamentos
T1 T2 T3 T4

Hematocrito (%) 26.7£2.9 28.0=1.2 25.7=1.0 22.0£2.3
Hemécias (x 10°/uL) 1467239  159.5£82  161.7£9.9  127.0+12.9

Hemoglobina (g/dL) 5.3+0.6 6.2+0.5 4,9+0.2 4,1204°
VCM (fL) 188.613.6  176.2<7.5 160.2+8.1  175.115.4

CHCM (g/dL) 20.0£1.4 22.2:14 19.1+0.1 19.11.8

Leucécitos (x 10°/uL) 12.7+1.8 13.9=0.8 13423 9.5+2.4

PPT (gdL) 5.1203 4.9£0,09 5.420.2 5.0=0.1

Linfdcitos (%) 58.0+5.5 44.0£2.2 56.0+7.5 53.5+6.6

Neutréfilos (%) 35.2+6,0 50.7+3.0 36.0£6.5 36,5+5.6

Mondcitos (%) 6.7=1.2 5.2+0.8 8.0x1.4 10.0£3.1

Eosindfilos (%) 0.0+0.0 0.0£0.0 0.0+0.0 0.0=0.0

Notagao: (T1) 0.05 mg L' 'NO, + 5 mg L 'Ca”": (T2) 0.05 mg L' 'NO, + 20 mg L 'Ca”": (T3)
1.4 mg L''NO; + 5mg L"'Ca®" (T4) 1.4 mg L 'NO, + 20mg L™ 'Ca®".

- Média e erro padrio (n=8). (#) Indica diferenca significativa em relagdo ao T1: (0) Indica
diferenga significativa em relagdo ao T2: (*) Indica diferenca significativa em relagio ao T3: (+)
Indica diferenca significativa em relagdo ao T4. Para o teste de Tukey (P>0.05).
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DIGESTIBLE PROTEIN REQUIREMENT AND MUSCULAR GROWTH OF TAMBAQUI
Colossoma macropomum JUVENILES

Dalton J. Carneiro*, Hellen Buzollo, Lidiane C. G. de Sandre, Ligia M. Neira, Thiago M. T. do Nascimento,
Juliana T. Kojima, Rosangela K. Jomori

*UNESP — Univ. Estadual Paulista, Faculdade de Ciéncias Agrarias e Veterindrias, 14884-900, Jaboticabal, SP,
Brasil. Email:daltonjc@caunesp.unesp.br

The aim of this study was to determine the digestible protein requirements of for tambaqui juveniles through performance
and nutritional efficiency parameters, and evaluate the effects of experimental diets on morphological characteristics and
cellularity of white muscle fibers.

1750 juveniles (initial weight of 6.53 + 0.43g) were distributed in 35 tanks of 450 L with initial density of 50 fish.m™.
The experimental design was completely randomized with seven treatments (14, 17,20, 23,26, 29 and 32 % DP) and five
replications. The fish were fed ad libitum during 120 days, three times a day. At the end of the experiment, the epaxial white
muscle was sampled and prepared for histological analysis. The smallest diameter of 500 white muscle fibers per animal
was measured. Subsequently, the muscle fibers were divided into diameter classes: class10 (<10 um), class 20 (=10 um,
<20 pm), class 30 (=20 um, <30 um), class 50 (=30 um, <50 um), class 80 (=50 um, <80 um) and class>80 (=80 pm).
Average data of production performance were subjected to an analysis of segmented regression (broken line model) and
data of muscle fibers were analyzed by ANOVA and Tukey test at 5% probability.

The increased levels of DP diets until the level of 29% improved significantly the final weight (FW), weight gain (WG),
feed intake (FI) and crude protein gain (CPG) (Table 1), also resulted in changes in fiber diameter. Muscle fibers were
distributed in mosaic pattern, characterized by fibers different diameters. Treatments with 29% and 32 DP provided increased
frequencies of fibers diameter classes (D80 and D = 80um), characterizing a hypertrophic growth in skeletal muscle during
growth phase, although hyperplasia was also occurring in these treatments. The requirement of DP determined based on
the average values of WG, FI and CPG was 29%, considering this growth phase of tambaqui juveniles in intensive rearing
system (with no zooplankton available).

Table 1. Performance juvenile tambaqui fed for 120 days with formulated diets with protein digestible levels

Performance Protein Digestible Level (%) Optimal
14 17 20 JA] 26 29 32 Level (%)

Final body weight (WF) (g) SA6T+1.99% 76.72+128 90.65+1.12 11493+ 1.61 137.70+ 145 17459+2.59 164.14£531 29.00
Weight gain (WG) (g) 48060187 70.16+1.14 84.09+1.01 10835+£1.60 131.15£1.53 168.06+£2.58 157.63£5.32 29.00
Feed intake (FI) (g) 7275290 85.08+2.68 98274361 12030274 142.12£334 200.72+£2.27 17244324 29.00
Feed conversion ratio (FCR) 1524003 121£0.02 117003 111£001  1.08£001  1.19+025 1.10£003 1778
Protein efficiency rate (PER) (%) 393£0.09 4114009 3.69£0.10 341+004 3.11+004 2554005 2554013 3101
Specific growth rate (SGR) (%) 176£0.02 205£0.02 219+0.16 238+£002 2542002 274£002 269004 2840
Protein retention efficiency (PRE) (%) ~ 46.81£095 4895+ 1.18 4647123 4182+132 4050+177 37.64£046 3404+104

Energy retention efficiency (ERE) (%) ~ 35.53+241 40.76£090 37.85+140 36.68+0.63 36.13+127 33.05+044 3385+159
Crude Protein Gain (Gcp) (g) 1141£008 1190008 1262£029 12254042 13.01£046 14.05£056 1340050 29.00

* mean + standard error of the mean

FAPESP fellowship (2011/12963-2 and 2012/09126-4)
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VALIDATION AND DEVELOPMENT OF DIFFERENT AQUAPONIC SYSTEMS USING
TAMBAQUI Colossoma macropomum

Paulo C.F. Carneiro*, Maria U.C. Nunes, Carlos A .R.S. Morais, Alexandre N. Maria e Rodrigo Y. Fujimoto

Embrapa Tabuleiros Costeiros
Av. Beira Mar, 3250. Aracaju, Sergipe — Brazil. 49025-040
paulo.carneiro@embrapa.br

Aquaponics is a recent technique of sustainable production of food that has attracted many fans around the world in the
past few years. In aquaponics the water coming out from the fish tank goes through physical and biological filters and then
is used in the cultivation of vegetables. In this system there is no water discharge and much of the fish waste is converted
to nutrients for vegetable growth. Using this basic concept, numerous low cost aquaponia systems have been proposed in
the last years and the aim of this study was to validate some of these systems in Northeastern Brazil and present a new
one developed by EMBRAPA Coastal Tablelands (Aracaju, Sergipe - Brazil). The existing systems are represented by the
Barrel (200 L), IBC (intermediate bulk container; 1000 L) and NFT (nutrient film technique) + IBC (1200L) aquaponics.
The modular system of EMBRAPA presents specific environments made of IBC for growing different types of plants (leafy
greens, tubers or fruits). All the systems were stocked with tambaqui Colossoma macropomum juveniles (50 g). The Barrel
system is a compact model which can be used in a very small space since it receives solar or artificial light for at least five
hours a day. The area for vegetables is less than 0.4 m? and is filled with gravel or expanded clay. This system is ideal for
the cultivation of spice used routinely for a family in the preparation of meals, but it can also produce leafy greens or even
one or two cherry tomato plants. As this system contains small volume of water, it is important to pay special attention to
possible sudden fluctuations in pH and temperature. In this system tambaqui were raised from 50 to 400 g in six months and
biomass was maintained between 5 and 10 kg/m?®. The IBC system presents 1-m> media bed where it is possible to produce
many vegetables such as lettuce, tomato, spice and medicinal herbs at a family level. Its installation requires no more than
2 m” but its weight may restrict its installation in places like balcony or terrace. The NFT + IBC system connects several
(5-8) PVC pipes (where it is possible to cultivate 60-100 lettuce heads a month) to a 1000-L IBC where fish are raised. This
system is ideal to cultivate leafy greens and may be an alternative to local food production on roof tops due to its high area
to volume ratio. It is also a system that can be adapted for a commercial purpose. Tambaqui were raised in the IBC and the
NFT+IBC systems from 50 to >1000g in less than 12 months and the stock densities varied from 8 to 15 kg/m®. The system
developed by EMBRAPA has three different environments, each one specific to produce leaf greens (styrofoam - deep
water culture), tubers (sand - wicking bed) and fruiting vegetables (gravel - media bed), concomitantly. Being modular, this
system allows the increase or decrease of the vegetable area, presents efficient physical and biological filters, and enables
the use of fish densities between 15 and 20 kg/m?, superior to other analyzed systems.

Financial support: CNPq — Proc. n. 446096/2014-8



102

PATOGENICITY ASSAY OF Saprolegnia sp EM Piaractus mesopotamicus

Silvia Patricia Carraschi'?", Mayara Galatti Tedesque~, Claudinei da Cruz?, Maria José Tavares Ranzani de Paiva'
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Mycotic diseases in fish are often caused by Saprolegnia sp. oomycete which appears as cotton-wool-like causing destruction
of the skin and fins due cellular necrosis by hyphal penetration in fish. So it is emergency the molecules study to control
this pathogen but for molecules prospection is necessary to do experimental infection of Saprolegnia sp in fish. Thus the
aim of this research was to develop the experimental infection protocol of Saprolegnia sp in Piaractus mesopotamicus.
Saprolegnia sp. strain was isolated from water pond of Oreochromis niloticus and it was identified as KP941579 in the
Gene Bank. In the plate containing PDA (potato dextrose agar) was put a fungi disk (6mm) and around it were distributed
baits which were grass pieces (Stenotaphrum Secundatum) and hemp seed (Sessamum indicum), previously autoclaved and
it was kept during 24 horas in refrigerator biological oxygen demand at 25 + 1°C. After this time, the fungi grew and used
the baits as substrate being they were transferred for a liquid medium, poor in nutrients, during 48 hours at 25 + 1°C, to get
the zoospores. In the baits were observed zoosporangia and zoospores which were counted in Newbauer chamber in light
microscope. Fish with average weight 60 + 5.2 g were submitted at immunosuppression with dexamethasone (1.2 mg/Kg)
and they were separated singly in aquarium (ten liters) and kept at 22°C. Four these animals suffered descaled with sharp
scalpel in the skin and in the same region it was inoculated 9000 zoospores (3x10* zoospores/mL) subcutaneous (DEZ
treatment). Other four immunosuppressed animals were descaled with sharp scalpel and in the water were added three
parasite baits (DEI). Other four immunosuppressed animals were descaled with sharp scalpel and kept without zoospores
(DE) and four health animals, without dexamethasone, without descaled and without zoospores were the control group (C).
From 48 hours in these conditions were observed the first clinical signs of saprolegniosis: cotton-wool-like masses in the
skin in the animals of the DEZ and DEI treatment. So, after 48 and 96 hours two animals each treatment were killed by
anesthetic immersion and the skin was collected for reisolation in PDA medium, kept during 48 horas at 25 + 1°C. There
was no clinical sign and it was not isolated fungi of the animals from control and DE group. However the animals from
DEZ and DEI groups, showed cotton-wool-like masses in the skin and it was reisolated Saprolegnia sp.. It was confirmed
by characteristics of hyphae without septa, wide and long, terminal oogonia with or without oosferas, antheridia around
the oogonia and terminal zoosporangia with or without zoospores, confirmed by zoosporogenesis. Thus the infection with
zoospores or parasite baits by Saprolegnia sp. with showing zoosporangia, and immusoppressor (dexamethasone) use
and sharp scalpel is the effectiveness way for experimental infection in P. mesopotamicus. The drugs study to control of
Saprolegnia sp. in Piaractus mesopotamicus is suggested started in 48 hours after experimental infection, moment which
appears the first clinical signs of saprolegniosis.
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2Queiroz Galvdo Alimentos S.A.

SRuivo Consultoria Industrial Ltda.

‘Embrapa Pesca e Aquicultura
*rodrigoplfc@gmail.com

As etapas de congelamento, descongelamento e cozimento do camardo alteram as suas propriedades texturais e termofisicas
e reduzem a capacidade de retencdo de dgua das suas proteinas devido a desnaturacdo e o encolhimento dos tecidos
conectivos. Estas alteragdes causam perdas de liquido de até 25% que servem de substrato para o crescimento de bactérias,
reduzem a aceitacdo pelos consumidores e trazem prejuizos a industria. O objetivo deste estudo € investigar o uso de
diferentes produtos no rendimento do camario cinza, Litopenaeus vannamei, descascado e submetido ao cozimento. Os
testes compreenderam 28 tratamentos realizados em triplicata nos quais os camardes foram imersos em solugdes contendo:
Agua, dgua + sal, mistura A (bicarbonato de sédio + carbonato de potdssio + citrato de sédio + sal), mistura B (citrato
trissédico + carbonato de sédio + bicarbonato de sédio) e mistura C (tripolifosfato de sédio + polifosfato de sédio +
difosfato de s6dio) em concentracdes de 2% e 3% durante 1, 2 e 3 horas. Para a realizagdo dos ensaios foram utilizados
camardes PuD na classificagdo 91/110 mantidos em gelo em temperaturas inferiores a +5°C e em seguida acondicionados
em sacos plasticos de 5L em amostras individuais com 1 kg. Foi obedecida a propor¢io solug¢@o: camardo 1,25:1, sendo
33% de gelo, em temperaturas abaixo de +3°C. As amostras foram cozidas em vapor saturado a +100°C durante 2 minutos,
resfriadas em dgua gelada até atingirem +30°C em seu centro térmico, pesadas e congeladas. Ap6s a imersdo o ganho
de peso médio em todos os tratamentos foi igual a 10,6%, variando de 5,7+0,6% no tratamento com dgua (3 horas)
a 15,1£2,5% no tratamento com a mistura B (2% por 3 horas). Apds a etapa do cozimento, o peso médio de todos os
tratamentos diminuiu 3,2%, variando de -26,7+2,8% no tratamento com dgua (2 horas) a +4,7+% no tratamento B (2% por
2 horas). Doze dos 28 tratamentos se mostraram efetivos para compensar as perdas oriundas do cozimento do camardo sem
casca, conforme observadas nos tratamentos com dgua e dgua + sal. Perdas adicionais foram verificadas no congelamento.
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Conducting research nutrition with marine shrimp requires appropriate structures and standardized procedures in order to
obtain reliable and reproducible results. This paper describes the engineering optimized recirculation system for carrying
out marine shrimp nutrition studies, the risk map structure and the experimental protocols. Two systems are mounted on two
separate platforms with 16 experimental tanks, sump, fluidized biofilters, elevated reservoir, blowers, generator and piping
for distributing air and water. The systems were validated for marine shrimp Litopenaeus vannamei with commercial feed.
Water quality parameters in the experimental systems was maintained within acceptable levels for Litopenaeus vannamet,
of which: dissolved oxygen 6.2+0.7 mg L', 36.9 = 2.5 ppt salinity and temperature of 27+0,7°C, non-ionized ammonia
(NH3 un) of 0.002 to 0.06 mgL"! nitrite (NO2) 1.3+0.9 mg L-1 and alkalinity above 70=18,5 mg L. Shrimps were stored at
an average weight of 2.0 g and adapted to the experimental conditions to the commencement of the trial when they reached
an average weight of 4.5 grams. After 98 days the shrimp reached an average weight of 13g. Adaptations in the structure
allow simultaneous comparisons with bioflocs and green water systems for shrimp. Studies are performed according to the
following steps: i. reception of post-larvae, ii- creation of post-larvae, iii- creation of juvenile, experimental testing and
analysis followed by report writing. Each step includes different activities and protocols that will supply water chlorination
equipment to operation with their attachments. In order to provide security for routine activities it prepared a risk map of
the experimental systems that pointed ergonomic hazards and physical accidents such as electric shocks, fall and fire and
their preventive measures. The system proved to be suitable for conducting research of nutrition in accordance with specific
technical requirements, but the preparation and the implementation of operational protocols and the study of risks and their
respective preventive measures are key steps to obtain applicable results and with safety.
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Icaro Felipe Prestes Nobrega; Marcia Reibnitz; Cristhiane Guertler; Felipe Nascimento Vieira;

Edemar Roberto Andreatta

* Instituto Federal Catarinense — Campus Araquari

BR 280, KM 27, s/n - CEP 89245-000 - Araquari, SC

O objetivo deste trabalho foi avaliar os reflexos produtivos
e hemato-imunolégicos da inser¢do do sistema de bioflocos
na maturag¢do em cativeiro do camardo marinho Litopenaeus
vannamei.

Foram aplicados 2 tratamentos: um teste (Bioflocos - BFT)
e um controle (Agua Clara — AC), sendo para cada um
destinados 3 tanques circulares de fibra de vidro de 5,6m*
de volume. Cada tanque foi povoado com 100 reprodutores
de L. vannamei (1 macho: 1 fémea) com peso médio de
40g. Os tratamentos foram avaliados quanto aos pardmetros
reprodutivos (percentual de fémeas maduras e copuladas,
nimero de ovos e nduplios/fémea, taxa de eclosdo de ovos e
viabilidade espermdtica) e hemato-imunolégicos (contagem
total de hemdcitos, titulo aglutinante, concentragdo proteica,
producdo de anion superdxido e atividade da phenoloxidase)
durante o periodo de andlise. Com excecdo da viabilidade
espermatica,nfio houve diferenca significativa no desempenho
reprodutivo dos tratamentos aplicados (p>0,05 — Tabela
1). Foram detectadas diferengas significativas nos valores
obtidos para CTH e PO nos tratamentos aplicados (p<0,05 —
Tabela 2). A auséncia de efeito significativo dos tratamentos
aplicados sobre os dados reprodutivos e imunoldgicos dos
organismos avaliados sugere que é possivel a insercdo da
tecnologia de bioflocos no sistema de maturagdo em cativeiro
sem maiores comprometimentos ao desempenho reprodutivo
e imunoldgico de L. vannamei em cativeiro.

Tabela 1 Dados reprodutivos (média + e.p) de

L. vannamei

submetidos

aos

tratamentos

experimentais. 1: diferenca significativa (p <

0,05).
Parametros Tratamento
BFT AC
% Fémeas maduras 4,359 + 5,590 +
0,7194 0,739
% fémeas maduras e 99435 18+38
copuladas
N. de ovos (x107) 14 +5,1 20+ 5,0
N. de nduplios (x10°) 604+244 | 7,96 +2.86
% eclosao 8615+ 14,37 +
322 3,827
E%EEIT)lhdade espermatica 91+0.78 95+ 0.67

Tabela 2 Dados hemato-imunoldgicos (média
+ e.p) dos tratamentos experimentais em L.
vannamei. T: diferenca significativa (p<0,05).

Paramet Machos Fémeas
ros BFT AC BFT AC
8: 28937+ | 28924+ | 29129+ | 28953+
SR 0.83 047 265 05
mL™)

Titulo

aglutina 14,58+0, | 15,2540, | 15,58+0, | 15,25+0
nte 0 58 0 58
(log,)

CTH

(10° 41,1140, | 302+1,6 | 29,81+3, | 25,08+1
céls.mL” 19 1 39 63
1

)T

PO

(U.min 35,12+2, | 45,50+1, | 38,29+1, | 40,57+5
i 47 80 74 14
.mg) T

ROIS

basal 0,48%0,0 0,483iO,0 0.5+0.02 0,4(?;0,
(ODGSO)

ROIS

estimula | 0,89+0,0 | 0,67+0,0 | 1,08+0,0 | 1,14+0,
do 1 2 2 006
(ODGSO)

Apoio: CNPq/521454/473572/2012-5
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BIOMETRIC CHARACTERIZATION OF PINK SHRIMP JUVENILES Farfantepenaeus
subtilis (PEREZ-FARFANTES, 1967) (DECAPODA: PENAEIDAE) CAPTURED IN A
TROPICAL AMAZON ESTUARY
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Estuaries are places to which many species migrate for reproduction or for developing stages of their life cycle and where
many others species are residents. Some marine shrimps, specially Penaeidae family, are examples of temporary estuarine
species. During the juvenile phase (post-larvae), they make use of marine currents and occupy these food-rich areas to
ensure growth (SAMPAIO; MARTINELLI-LEMOS, 2014).

The capturing was held in July, September and November 2012 in the estuary Guajard-Mirim, Paraense northeast. Sampling
stations have the following coordinates 1- S 00° 52’ 55” W 048° 09’ 34”; 2- S 00° 52” 50” W 048° 09° 38”; 3- S 00° 52
417 W 048° 09’ 47”. The fishing tackle used to capture the individuals was netting funnel-shaped, made with polyamide
having 3 meters (m) length, 65 centimeters (cm) in height and 2,20 m in width and mesh opening 20 millimeters (mm).
The animals were collected for analysis, and conducted to the Laboratory of Aquatic Ecology and Aquaculture Tropical -
LECAT on the campus of the Federal Rural University of Amazonia - UFRA in Belém, Pard, Brazil.

Where were registered the total weight (Wt) in gram and the total length (Lt) in centimeters. The relation of (Wt/Lt) will be
determined for the species, according to equation (Wt = a.L.t°), where Wt = total weight (g); Lt = total length (cm); and b =
growth parameters. The growth fee will be evaluated by the degree of allometry. The correlation existence was determined
by the coefficient of correlation of Pearson, where (r >0;r<0er=0).

During the period of study in the estuary of Guajard-Mirim, 1.435 individuals were captured, where 694 males and 741
females. For all the sampling period the values average, maximum and minimums for the weight (Wt) in gram were of
1,32g,6,34g and 0,13g respectively, for the length (Lt) in centimeters were 5,54 cm, 9,72 cm and 0,59 cm for the average,
maximum values and minimums respectively. For the parameters physicist-chemistries the averages of temperature, pH
and salinity were of 28,96°C, 6,92 and 7,85 respectively. Correa & Martinelli, (2009) in a paraense north-eastern estuary
had found average values of all up weight of Farfantepenaeus subtilis of 1,29 g being lower to the found one in this work.

In accordance with the plotting of the graph of the Wt/Lt relation for the ordered pairs, the existence of direct correlation
was verified (r>0). The species presents a growth for grouped sex, characterizing a alometria of the negative type (b<3),
where the profit of all up weight is minor who to the growth in total length (Figure 1).

The observed ratio was 1: 1.07 between females and males, not significant using the chi-square test (X?), 1.54 below the
tabulated chi-square value of 3.54 (a0 1%). For (CORREA & MARTINELLI, 2009) the total sexual ratio (male: females)
varied for the females, deferring from waited from 1:1, showing the same in this work.

Figure O1: Relation length x weight
for ordered pairs of the pink shrimp
Farfantenenaeiis siihtilis.

Ordered pairs

y = 5.2047x02922
R? = 0.79061

Wit(g)
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The study of the culture of marine shrimps if it has directed for native species, in function of the adaptation the conditions
of the environment where it is cultivated. The Farfantepenaeus subtilis has presented good fees of growth in accomplished
preliminary experiments in particular farms (SANTANA, et.al, 2008). The estuary presents environmental characteristics
that return it attractive for the culture of shrimps, therefore presents small variation of tide, that allows to constant
bombardment along the day and the natural fertility of the waters that provide the development of the primary production
in nursery (BARROSO; POERSCH; CAVALLLI, 2007).

The capturing was held in July, September and November 2012 in the estuary Guajard-Mirim, Paraense northeast. Sampling
stations have the following coordinates 1- S 00° 52”55 W 048° 09’ 34”; 2- S 00° 52° 50” W 048° 09’ 38”; 3- S 00° 52’ 41”
W 048° 09’ 47”. The fishing tackle used to capture the individuals was trawl netting funnel-shaped, made with polyamide
having 3 meters (m) length, 65 centimeters (cm) in height and 2,20 m in width and mesh opening 20 millimeters (mm).
The animals were captured for analysis, and conducted to the Laboratory of Aquatic Ecology and Aquaculture Tropical -
LECAT on the campus of the Federal Rural University of Amazonia - UFRA in Belém, Pard, Brazil.

The relation of (Wt/Lt) will be determined for the species, according to equation (Wt = a.Lt?), where Wt = total weight
(g); Lt = total length (cm); and b = growth parameters. During the period of study in the estuary of Guajard-Mirim, 1.435
individuals were captured, where 694 males and 741 females. For all the sampling period the values average, maximum
and minimums for the weight (Wt) in gram were of 1,32g, 6,34g and 0,13g respectively, for the length (Lt) in centimeters
were 5,54 cm, 9,72 cm and 0,59 cm for the average, maximum values and minimums respectively. The September month
presented the biggest frequencies of shrimp, representing 56% of specimens captured, followed of November and July with
38% and 6% respectively.

The temperatures maximum (29,24°C) and minim (28,64°C) and pH of 6,92 were similar to the study of Santana (2006),
that in the culture of F.subtilis, these changeable had presented a average of 28,6+1,27°C and pH of 8,1+0,57. Biggest
salinity was observed in the month of November with 12,75 followed of 5,53 (September) and 5,28 (July). In accordance
with the plotting of the graph of the Wt/Lt relation for the ordered pairs, the existence of direct correlation was verified
(r>0). The species presents a growth for grouped sex, characterizing a alometria of the negative type (b<3), where the profit
of all up weight is minor who to the growth in total length (Figure 1).

Figure O01: Relation length x
weight for ordered pairs of the
pink  shrimp  Farfantepenaeus
subtilis.

Ordered pairs

]5 y = 5,2947){02922
R?=0,7906
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CRESCIMENTO DAS FIBRAS MUSCULARES DE POS-LARVAS DE TILAPIA DO NILO
Oreochormis niloticus ALIMENTADAS COM HIDROLISADO PROTEICO DE PESCADO

Thibério Carvalho da Silva*, Joana D" Arc Mauricio Rocha, Luiz Fernando de Souza Alves,
Pedro Moreira Oliveira, Altevir Signor, Aldi Feiden, Fabio Bittencourt, Wilson Rogério Boscolo

*Universidade Estadual de Maringa- UEM, Avenida Colombo, 5.790, Maringd, PR, Brasil
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O presente estudo teve por objetivo avaliar o crescimento das fibras musculares brancas de pés-larvas de tildpia do Nilo
Oreochormis niloticus alimentadas com distintos niveis de hidrolisado proteico de pescado (HPP) através de andlise
morfométrica. Os animais foram alimentados por 35 dias com dietas contendo niveis crescentes de HPP (0, 1,2, 3 e 4%).
Ao término do perfodo experimental, foram amostrados 40 peixes, sendo 8 de cada tratamento, para fixacdo em formol
tamponado a 10% para posterior processamento histolégico em parafina. Cortes transversais (5 pm) foram obtidos em
micrétomo e submetidos a coloracdo hematoxilina-eosina. Para a morfometria, utilizando um sistema de andlise de imagens,
foi determinado o menor diametro de 200 fibras musculares por animal. Os dados de didmetro (D) foram classificados nas
seguintes classes: c10 (D <10 pum), c20 (10< D <20 um), ¢30 (20< D <30 pm) e 40 (30< D <40 um). Os dados foram
submetidos a andlise de varidncia ANOVA a 5% de probabilidade e para comparacdo das medias foi realizado o teste de
Tukey. A inclusao do HPP influenciou a distribui¢do de frequéncia das fibras musculares (p<0,05), sendo possivel constatar
um maior nimero de fibras com didmetro inferor a 10 ym, onde o tratamento com 2% obteve 74,06% das fibras nesta classe
de tamanho, seguida pelos tratamentos 4, 6,0 e 8§8%.

Em geral, em todos os tratamentos ocorreu hiperplasia, visto que fibras menores de 20 ym indicam este tipo de
desenvolvimento.

Tabela 1. Frequéncia de ocorréncia de fibras musculares brancas em
classes de diametros c10 (<10), c20 (10-20), c30 (20-30), c40 (>30)
de tilapias do Nilo alimentadas com dietas contendo diferentes niveis de
hidrolisado proteico de residuo de pescado (HPP).

Classe de Niveis de inclusdo do HPP (%)

diéELr'lrl:l';ro 0 5 4 6 o cV Valc;)r de
0 85 7406 6838 6087 518 02076 4 pp,
c20 41,75 2594 31,56 3836 71 0319 00580
c30 0,000 0,00° 0,06° 0,71° 3,34° O’;§89 <0,0001
40 000" 000° 000° 0,06 04z 11738 0,0002*

46
Coeficiente de variacdo (CV). ™N&o significativo. * e **Significativo a 5 e 1% de
probabilidade, respectivamente.
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SOBREVIENCIA DO Astianax bimaculatos EM DIFERENTES SALINIDADES

Jodo Carlos Casa*;Emanuel Rodrigues; Luiz Sérgio Moreira; Pamela Cristina Stolf; Artur de Lima Preto;
Adolfo Jatoba

IFCatarinense — Campus Araquari — Laboratdrio de Aquicultura — Rodovia BR 280 - Km 27 — Cx. Postal 21 —
CEP 89245-000 — Araquari — SC. e-mail: joao.ifc.casa@gmail.com

A pesca do atum no Brasil ocupa uma importante posi¢do na exportacdo de pescados. Para sua pesca, utiliza-se como isca
a sardinha, peixe cada vez mais escasso e valorizado no mercado. O lambari do rabo amarelo Astyanax bimaculatus pode
ser uma alternativa vidvel a sardinha, por seu baixo custo de producdo e facil manejo.

Este estudo avaliou a sobrevivéncia do A. bimaculatus em diferentes salinidades, com intuito de utiliza-lo como isca viva
na pesca do atum. Para tanto, 12 garrafas de polietileno (1,5L uteis) foram mantidas em banho maria (21°C) com aeragdo
constante. Cada garrafa foi povoado com trés peixes (peso médio de 6,5g e comprimento médio de 5,5cm) e distribuido em
quatro tratamentos: 0%o, 5%o, 15%0 € 30%o, com trés repeticdes cada. O pH, oxigénio dissolvido, temperatura ¢ saturacao
do oxigénio (%) foram mensurados no inicio e no fim do experimento, e as sobrevivéncias foram avaliadas durante 45
minutos, em intervalos de 15 mim. O pH (8,52 + 0,10), oxigénio dissolvido (8,71 + 0,86 mg/L"), temperatura (21,7 +
0,14°C) e saturagdo do oxigénio (97,6 + 9,13 %) ndo divergiram entre os tratamentos, sendo considerados adequados para
o cultivo da espécie.

No tratamento com 30%o foi observada a sobrevivéncia de 90% em 15 minutos, 67% em 30 minutos e 0% apds 45 minutos,
enquanto nos demais tratamentos (0%o, 5% ¢ 15%0) foi observado uma sobrevivéncia de 100% (Tabela 1).

O resultado demonstra que o lambari tem potencial para ser cultivado em dguas estuarinas, podendo ser mais uma espécie
utilizada nestes ambientes. Além disto, devido a capacidade de permanecer vivo por algum tempo em dgua com salinidades
semelhante da d4gua marinha, o torna uma boa alternativa a sardinha na pesca do atum, pois permanece vivo o tempo
necessdrio para atrair os atuns (15 min), sem possibilidade de contaminar os estoques naturais, pois morrem apds 45 min
expostos neste ambiente. Além disto, o resultado observado permite utilizar banhos salinos até 15%¢ para tratamentos
contra ectoparasitas sem comprometer a sobrevivéncia da espécie.

Tabela 1. Sobrevivéncia do A. bimaculatos em diferentes salinidades ao longo do

tempo.
.. Tempo (Min)
Salinidade 13 30 a5
0 %o 100% 100% 100%
5 %o 100% 100% 100%
15 %o 100% 100% 100%

30 %o 90% 67% 0%
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AVALIA(;AQ DOS CUSTOS NA MANUTENCAO DA QUALIDADE DA AGUA NO CULTIVO
DE CAMAROES MARINHOS EM SISTEMA BFT

Leonardo Castilho-Barros*, Efrayn W. Candia, Javier Z. Alvarez, Horténcia V. Silva, Natalia L. Ferreira,
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APOIO: CNPq — Universal 2014.

Os custos empregados na manutencdo dos pardmetros de qualidade de d4gua em cultivos de camardes marinhos estdo entre
os mais elevados de uma produgdo. Assim, o objetivo desse estudo foi avaliar os custos dos insumos utilizados para manter
os parametros de qualidade de dgua aceitdvel para cultivos de Litopenaeus vannamei em sistema BFT. Em periodo de 75
dias de cultivo, juvenis do camardo marinho (0,9+0,18 g), na densidade de 250 camardes.m?3, foram distribuidos em seis
tanques circulares de fibra de vidro, com 40.000 Litros uteis de 4gua marinha, sendo dois tratamentos (em triplicata) com
diferentes fontes de fertilizacdo organica foram avaliados: Melago e Acticar. Semanalmente foram coletadas amostras de
dgua de cada unidade experimental para andlises. Em laboratdrio, avaliou-se a amonia (NH,) e a alcalinidade (Alc). Para
manter os valores de NH, abaixo de um mg.L! foram aplicados melago e agticar para os respectivos tratamentos. Para
manter os niveis de alcalinidade adequados em ambos tratamentos, Oxido de Cilcio (Cal hidratada) foi incorporado a dgua
do cultivo. Os custos das andlises foram estabelecidos de acordo com valores de mercado e os resultados sdo apresentados
na Tabela 1.

Em ambos tratamentos, a alcalinidade (Alc) manteve-se semelhante e préxima aos valores considerados ideais para o
cultivo de camardes marinhos (150 mg.L™"). Os custos da adi¢io de Oxido de Calcio para a manutencio da alcalinidade nos
cultivos com melago e aglicar representaram 7,55 e 2,11%, respectivamente. A concentragdo da Amonia (NH,) alcangou
os maiores indices no tratamento com agucar (1,11+0,11), elevando consequentemente os custos na adicdo de agtcar para
sua manutencdo a niveis abaixo de 1 mg.L!, o que representou 97,89% do custeio total frente a 92,45% do tratamento com
melaco. Embora representem os maiores custos para manutencio da qualidade da dgua, é possivel concluir que a utilizagdo
de melaco em sistema de BFT reduz custos financeiros para manutencio da qualidade da d4gua do cultivo.

Tabela 1. - Concentracdo média, por tratamento, da amoénia (NH;) e a alcalinidade

(Alc).
Melago Aclcar
NH, Alc NH, Alc
Média (mg.L™") O alEE0L e | lail e el | L Ll L) | e B2 85
3;(3) utilizada para correcao 83.0 27.6 174.7 19,7
E/Raé(;r utilizado por parametro 128.65 10,50 347,65 7 49
Valor Total (R$) 139,15 355,14

(+) Desvio Padrio. Fonte: Dados da pesquisa.
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ADVANCEMENTS IN FEED ADDITIVES FOR IMPROVED SHRIMP HEALTH AND
GROWTH

Otavio S. Castro*'; Gongalo Santos* Pedro Encarnagdo* Rui Gongalves*
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The interest of functional feeds utilization has been arising significantly, mainly due to recurrent harming events impacting
the aquaculture industry. Challenge complexity and economic losses are increasing, demanding a strong multidisciplinary
effort to reach effective solutions. Raw material quality and availability, health management, environmental impacts,
ingredient prices and consumer’s awareness about food safety are the main factors driving this process. On this scenario,
the “silver bullet” strategy to solve shrimp performance problems will no longer take place. There is room for innovation
on feed additives application approach.

Strategies aiming to improve feed efficiency, growth performance, disease resistance and to reduce the ecological footprint
can be adopted dynamically during the production cycle. Feed supplementation with phytogenics, probiotics, organic acids,
yeast products and anti-mycotoxin products, combined with nutritional and management best practices can result in higher
profitability. Economic benefits can be reached even when no specifics challenges are evident. Regarding new certification
standards and market trends, every measure should focus production sustainability. These strategies would also bring
differentiation to fish and shrimp industry, adding value to the aquaculture production chain.

For a successful feed additive adoption, the key factors are; define clear objectives, have a better understanding of products
mode of action and environmental dynamics and optimize the application. The NutriEconomics® concept of BIOMIN
combines the natural feed additives application on nutrition with economic and environmental issues. Recent results
demonstrated that customized solutions can be both cost effective and ecologically sensible.
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PRELIMINARY ANALYSIS OF THE QUALITY OF SHRIMP FARMING WATER Litopenaeus
vannamei IN ILHA DE DEUS: METROPOLITAN REGION OF RECIFE, PERNAMBUCO,
BRAZIL

Antonio Castro Santos Junior!*, Maria Clara Alvino Silva do Prado!, Glauber Pereira de Carvalho Santos!,
and Ttala Gabriela Sobral dos Santos!.
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Ilha de Deus is a community of traditional fishermen located in the Metropolitan Region of Recife (PE), being cut by
rivers Pina, Jordao and Tejipid, besides being inserted into the mangrove Pina, Special Area of Environmental Protection
(SAEP). The main economic activity of the community is the traditional fishing mussels, seafood and extensive cultivation
of Litopenaeus vannamei in ponds in the island, with a density of 8-15 shrimp/m? and average weekly growth around two
grams, above average national (one gram).

Hydrological samples were taken in three hatcheries, each stocked rivers Tejipi6 (P1), Jordao (P2) and Pina (P3) during
the low tide. The following physical, chemical and biological parameters were determined: temperature, dissolved oxygen
(DO), pH, chlorophyll a, transparency, nitrite (NO,), nitrate (NO,), silicate (SiO,), total phosphorus and thermotolerant
coliforms (TC).

The results of temperature (27.23-27.95 °C), pH (8.40-8.57), NO, (0.00-0.02 mg.L'"), NO, (0.02-0.04 mg.L") and SiO,
(0.07-0.67 mg.L") were within the range suitable for the cultivation of the species. The average levels for DO showed
above the optimum level ranging from 7.65 mg.L! to 8.73 mg.L!, except for P2 with average values below (2.55 mg.L!)
ideal for the species. The values of total phosphorus ranged from 0.08 mg.L"! to 0.18 mg.L! in P3 and P2, respectively, and
the value of P2 above those permitted by CONAMA Resolution 357/05 for brackish waters Class I, designed among others
to aquaculture activities (0.12 mg.L'"), but well below the typical values present in raw domestic sewage (14.00 mg.L"),
whose area receives full influence of these. The chlorophyll a concentrations ranged from 8.65 mg.m™ to 64.75 mg.m? in
points 2 and 1, respectively, with the P2 to lower concentration, which may be related to the low primary productivity, since
the transparency of water at this point was relatively high (0.80 m) for growing environments. In TC analysis showed that
the P2 was above the limit allowed by the law (1.000 MPN 100 mL"), performing at concentration of 1.700 MPN 100 mL,
which indicates fecal contamination.

From the parameters analyzed, it was observed that the Jordao River (P2) is more polluted when compared to other rivers
near the of ponds, possibly due to the high discharge of domestic effluents rich in nutrients and organic matter coming
from nearby areas, mainly during the low tide. The watershed where the ponds of Ilha de Deus are located acts as a
natural area dilution of effluents by the action of the tides whose water monitoring conducted by the State Agency for
the Environment Pernambuco (CPRH) considered showed that the points close to those studied were much polluted and
had high anthropogenic intervention. In addition, 94% of micro producers in the Metropolitan Region of Recife have no
environmental permit for the implementation of aquaculture activity (ABCC, 2011). Although the evaluation was based on
specific results of water quality it can be considered that the effluent from ponds not adversely interfere, thus contributing
improve the community income involved in this Special Zone of Social Interest (ZEIS).
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ANALISES BROMATOLOGICAS DO PRATO PRONTO UTILIZANDO CORTES FILE
E MIGNON DE HIBRIDO DE SURUBIM Pseudoplatystoma corruscans x Pseudoplatystoma
reticulatum
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Objetivou-se avaliar os parametros bromatolégicos, dos pratos prontos de dois cortes de surubim (Pseudoplatystoma
corruscans X Pseudoplatystoma reticulatum). Foram elaborados quatro tratamentos, sendo: T1: fil€, molho de tomate e
vegetais (cebola, pimentdo vermelho, amarelo e verde); T2: filé sem molho; T3: mignon adicionado de molho e vegetais
e T4: mignon sem molho. Os quatro tratamentos foram marinados por imersdo utilizando salmoura. Em seguida foram
embalados a vidcuo e levados para cozimento para posterior congelamento e andlises. Na Tabela 1 encontram-se os
resultados das andlises bromatoldgicas realizadas nos pratos prontos elaborados com os cortes filés e mignons de surubim
(Pseudoplatystoma corruscans x Pseudoplatystoma reticulatum).

Na andlise de umidade houve uma variacdo entre 83,32% a 75,91%, sendo os maiores valores para os tratamentos com
molho. No teor de cinzas os tratamentos ndo tiveram diferenca significativa entre si (P>0,05). Em relag¢do ao teor de
proteina bruta houve diferenca significativa entre os tratamentos (P<0,05), exceto entre filé e mignon sem molho. Observa-
se que houve um decréscimo no valor de proteina nos tratamentos com molho em relagdo aos tratamentos sem molho.
Essa reducdo do teor proteico pode ser explicada pela adi¢do de molho de tomate que contém agicar, goma xantana
(polissacarideo) e amido modificado, aumentando consequentemente o teor de carboidrato. O teor de lipideos apresentou
diferenca significativa entre todos os tratamentos (P<0,05), sendo o maior valor 5,05% e o menor de 0,92%. Observa-
se que os teores de lipideos dos tratamentos com molho foram maiores do que os tratamentos sem molho, isso pode ser
explicado pelo fato de ter adicionado azeite de dendé e leite de coco no molho. Conclui-se que considerando os dois
diferentes cortes de hibridos de surubins e as formulagdes na elaboracdo de prato pronto, todos os pardmetros analisados
influenciam na composi¢ao centesimal do produto final.

Tabela 1. Analises bromatol6gicas dos pratos prontos elaborados com
cortes filés e mignons de surubim (Pseudoplatystoma corruscans x
Pseudoplatystoma reticulatum )

Tratamentos Umidade Cinzas Lipideos Proteina
(%) (%) (%) (%)

Filé com molho de tomate 83,32%+0,2* 1,66+0,1* 2,12%+0,0* 8,85%0,7°

e vegetais*

Filé sem molho 79,88+0,4* 1,40%+0,3* 0,92+0,0° 17,50+0,4°

Mignon com molho de 83,43%0,7° 2,53+0,1* 5,05%0,1¢ 5,30%0,5°
tomate e vegetais*

Mignon sem molho 75,91+0,7¢ 2,19+0,7° 2,95+0,0 17,68+0,9"°
Médias na mesma coluna com letras iguais ndo diferem entre si (P>0,05) pelo
Teste de Tukey a2 5%. *Vegetais: cebola, pimentao vermelho, amarelo e verde.
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FEEDING OF Artemia franciscana WITH MICROALGAE BIOMASS GROWN IN
WASTEWATER FROM A MARINE SHRIMP INTENSIVE SYSTEM
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The aquaculture farming systems encompasses several residues which may have a potential for producing microalgal
biomass. The intensive biofloc system (BFT), used in the penaeid marine shrimp cultivation has a lot of organic matter
resulting from food waste, fertilizers and excretion of organisms, providing a rich nutrient effluent with a high power
of eutrophication. Thus, the microalgal biomass production grown in this kind of residue serves both for environmental
purposes (effluent treatment) and for nutritional purposes, serving as feed for various aquatic organisms species.

The study aimed to evaluate the diet of A. franciscana fed with biomass of three microalgae species - Tetraselmis chuii
(TCH), Nannochloropsis oculata (NOC) and Chaetoceros muelleri (CMU) - grown in an effluent from BFT.

The experiment was divided into three treatments according to the microalgae species, TCH, NOC and CMU and supplied
as feed for artemia. For each treatment, three replicates were made, each experimental unit consisting of a PET bottle
with 3 L of working volume. Cultures were grown in a photoperiod of 12:12 with an irradiance of 150 pmol m? s and
injection of pressurized atmospheric air. The culture was maintained with 35 g L' salinity in an immersion bath with a
temperature of 26 + 1 °C controlled by a digital thermostat and a 500 W heater. The inoculum for each microalgae species
were grown on wastewater from the BFT with the addition of silicate, when necessary, temperature of 28 + 0.5 °C, integral
photoperiod with light of 150 gmol m™? s and atmospheric air injection with a flow of 0.4 L min™'. Every 24 hours, samples
were collected to verify the culture turbidity. The values were used to calculate the volume required to feed the artemia in
a concentration of 10 mg L' from microalgae. The A. franciscana survival rate was monitored, as well as its dry weight,
weight gain, and size.

The survival rate of the A. franciscana over the 12 days showed no significant difference (P> 0.05) for treatments with
TCH and CMU, but with values higher than NOC. NOC reached minimum values ranging from 20 + 5.77%. Regarding
the individual dry weight IDW) on the sixth day, treatments with NOC, TCH and CMU, IDW presented with equivalent
values 5.38 £ 0.51; 2591 + 2.26 and 24.26 + 2.36 pg artemia’' respectively. On the twelfth day, the values for IDW were
21.65 +3.61; 37.86 + 3.35 and 44.85 + 4 41 ug artemia™' respectively. The individual weight gain per day (IWG) for the
treatments with NOC, TCH and CMU were 1.58 +0.30; 2.93 £0.28 and 3.51 £ 0.37 ug day' respectively. The total length
of the artemia fed with NOC over the 12 days of culture showed smaller sizes (2.5 + 0.3 mm) than when fed with TCH and
CMU that presented sizes around 4.0 mm long (P <0, 05).
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OCORRENCIA DE ACANTOCEFALOS EM TAMBAQUI (Colossoma macropomum) CRIADO
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O aumento na produgdo e comercializagdo de organismos aqudticos no Brasil é uma realidade e em parte decorrente
do crescimento da criacdo de espécies nativas como o tambaqui (Colossoma macropomum). Na criagdo desta espécie
sobressaltam entraves relacionados a ocorréncia de doencgas parasitdrias, principalmente por acantocéfalos, que vém
chamando a atencdo dos piscicultores em razio das altas infestagdes registradas na regido Norte do Brasil, com destaque
para o estado do Amazonas que teve o primeiro relato do acantocéfalo Neoechinorhynchus buttnerae no cultivo de tambaqui
em 2001 e desde entdo a drea de ocorréncia deste parasito vem aumentando. Em fung@o desta problematica, este estudo
teve por objetivo avaliar a ocorréncia do acantocéfalo Neoechinorhynchus buttnerae em cultivos de tambaqui (Colossoma
macropomum) no municipio de Rio Preto da Eva - AM.

Foram selecionadas 10 propriedades que realizam engorda de tambaqui no municipio de Rio Preto da Eva, principal p6lo
produtivo do estado do Amazonas. As coletas foram realizadas durante o periodo do chuvoso, entre abril e maio de 2015.
Os parametros de qualidade da dgua avaliados foram: oxigénio dissolvido (4,38 + 1,63 mg/L), temperatura (28,3 + 1,52
°C), pH (6,71 + 0,56) e amdnia (0,41 + 0,28 mg/L). Um total de 15 peixes foi coletado por propriedade, sendo 05 por
tanque escavado. Foram necropsiados 150 exemplares de tambaqui com comprimento padrdo de 31,42 + 11,79 cm e peso
de 913,12 + 796,07 g. Nestes peixes foram coletados no intestino 19.239 acantocéfalos, Neoechinochyncus buttnerae,com
uma prevaléncia de 30%, intensidade média de 427,53 + 652,32 e abundancia de 128,26 + 410,33 por hospedeiro. Os peixes
apresentavam oclusdo parcial e total do trato intestinal, prejudicando a capacidade de absor¢ao do alimento. Em relacdo ao
levantamento realizado em 2014 neste mesmo pdlo produtivo na época chuvosa observou-se um aumento no nimero deste
parasito, de 5.349 para 19.239, necessitando, portanto, de medidas que minimizem a reproduc@o destes parasitos e/ou sua
disseminagdo na propriedade ou entre pisciculturas, sendo este o ponto mais importante a ser considerado antes, durante e
apos o ciclo de producgio.

Estes resultados destacam a importancia de se estabelecer um protocolo de manejo sanitdrio para a prevencdo e controle do

acantocéfalo Neoechinorhynchus buttnerae no cultivo de tambaquis, o que contribuird para o fortalecimento e consolida¢do
do pacote de produgdo desta espécie de peixe que apresenta grande importancia econdmica em vdrias regides do Brasil.

Financiamento: Projeto Aquasec - CNPq/MPA.
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ENERGY BUDGET IN JUVENILE Litopenaeus vannamei AT DIFERENT DIETS

Rafael Coelho*, Maria José Passos, Vicente Gomes, Daniel Lemos

University of Sdo Paulo, Oceanographic Institute, Aquaculture Laboratory (LAM)
*tsuyoshi.rafacl@gmail.com

The effect of different diets on energy budget was assessed in juvenile whiteleg shrimp, Litopenaeus vannamei, through
the quantification of energy expenditure. Thus, it was considered that the ingested energy input food/feed (C) and is
partitioned into oxygen consumption (indicator of metabolic expenditure, R) ammonia excretion (U), growth (P), fecal
production (F) and exuvia (E). Values of energy expenditure for the oxygen consumption and ammonia excretion were
quantified in sealed chamber experiments, while the energy values allocated on growth and feces were obtained from the
wet combustion of samples. All values were converted in calories from equivalent energy coefficients. Three diets were
assesssed, composed of minced fish 100%, 100% of commercial feed and a consisting of 50% of each two diets. Besides
diet, other exogenous factors were kept constant during the experiment in a sealed chamber at temperature 25 °C, salinity
34 and same photoperiod. The diets showed no significant influence on the rates of oxygen consumption, in contrast, the
ammonia excretion showed values significantly different according to the diets, higher values were found in animals fed
100% fish. Energy content in animals and feces also showed significant differences between the treatments, animals fed
100% commercial feed showed higher values.

The average energy balance of shrimp with theoretical weight of 3.5g for the different diets was estimated (Fig 1).
Theoretical values obtained daily energy requirement of approximately C=300 calories/day for shrimp fed with 100%
commercial feed being distributed at 49.7% (R), 24.4% (P) 22.1% (F), 1.0% (U) and 2.7% (E) C = 237 calories/day for
shrimp fed 100% of fish, over 70.5% (R), 13.2% (P) 7.8% (F ), 7.0% (U) 1.5% (E) and the shrimp fed with 50% of each of
these diets, the values were C =262 calories/day in divided 60.6% (R), 14.4% (P) 19.1% (F) 4.2% (U) 1.6% (E). The results
obtained with the energy budget showed that commercial feed provided better energy partition to shrimp when aiming for
the growth of animals and also in maintenance of water quality, with lower rates of ammonia excretion.

Energy intake(C) Growth (P)
1-237.8 Cal (100%) 1-32.4 Cal(13.21%)
2-262.6 Cal (100%) . 2-37.8 Cal(14.39%)

3299.8 Cal (100%) @ 3-73.3 Cal(24.45%)

Exuvia(E)
1-3.4 Cal(1.47%)
| 2-42 Cal(1.60%)
Respiration (R) \ 3-8.1 Cal(2.72%)
1-167.6 Cal(70.49%) '(#j » v
2-159.3 Cal(60.66%) (h Feces (F)
3-149.1 Cal(49.73%) Eycretion (U)

1-16.7 Cal(7.03%)
1185 Cal(7.81%)0 2-50.3 Cal(19.14%)
2-11.1 Cal(4.22%) \f  3-66.2 Cal(22.9%)
1-3.0 Cal(1.01%)

Fig.1:Energy budget in juvenile
Litopenaeus vannamei on diet
conditions with the Fish diet (1),
Mix diet (2) and Commercial diet
(3). Values expressed as calories
ind" day’' (theoretical weight of
individual 3.5 grams) and
percentages of energy intake.
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MORFOLOGIA MACRO Y MICROSCOPICA DEL TIMO DEL EMBRION DE TIBURON-
AZUL Prionace glauca EN LA FASE FINAL DE LA GESTACION

André L. V. Conrado*, Carlos E. M. Bruno, Fernanda Cardoso, Cristiane C. Ramos, Adriana S. Corredor-Castillo,
Thierry Salmon, Alberto F. de Amorim

Centro de Pesquisa do Pescado Marinho, Instituto de Pesca, APTA/SSA. Av. Bartolomeu de Gusméo, 192 — Ponta
da Praia, Santos/SP, Brasil. E-mail: andreveigaconrado@gmail.com

El tiburén-azul (Prionace glauca), posee un periodo de gestacion de 9 a 12 meses. El timo puede contener timocitos en
diferentes etapas de maturacion y también linfocitos T. Responsables por la filtracion de la sangre y la destruccién de los
eritrocitos. El objetivo del trabajo fue de describir la localizacion anatdmica y el estado de maduracion del timo del embrién
de tiburén-azul en la fase final de la gestacion.

Fueron utilizados cinco embriones de tiburén-azul (Prionace glauca) en la fase final de la gestacion, con longitud total de
43-45 cm obtenidos de hembras capturadas en el mes de diciembre de 2014 en el sur de Brasil por la flota de palangre de
Itajai/SC (Pesca comercial). En el barco, los embriones fueron retirados del ttero y sacrificados por insensibilizacion del
encéfalo con el auxilio de una tijera. Entonces fueron tomadas fotos “in situ” (Fig. 1A).

Los animales fueron disecados y las muestras del timo fueron fijadas en formaldehido a 4% pH 7.2, y procesadas para
inclusiéon en parafina en el laboratorio de Histologia del Departamento de Anatomia (FMVZ/USP). Para el andlisis
morfolégico, el tejido fue tefiido utilizando coloracién de Tricromio de Massom (TM), May-Griinwald-Giemsa-Wright
(MGGW) y Hematoxilina-Eosina (HE).

La identificacién macroscépica del timo fue facil pues se localiza superficialmente y cuando fue expuesto fue muy evidente.
Es un 6rgano par, ubicado tras de los ojos, cuando visto céfalo- caudalmente, se inicia algunos centimetros antes del primer
arco branquial, extendiendo-se hasta la region del quinto arco branquial. Este érgano presenta una forma alargada, esta
protegido por una fina membrana translicida que envuelve todo el 6rgano, estd conformado totalmente por lI6bulos, de
color blanco con regiones rojas (Fig. 1B).

En los cortes manchados con HE fue posible ver estructuras tipicamente lobulares de tamafios y formas bien variadas. Se
Identific6 al MGGW que los 16bulos timicos presentan una region medular con pocos timdcitos y una regién cortical con
abundantes timécitos (Fig. 1C). Al TM, se observé una capa muscular desde el arco branquial y tejido conectivo envuelto
por una regién lobular (Fig 1C”).

Figura 1. A, localizacién y visualizacién “in situ” del timo; B, timo cubierto con
membrana transllcida; C, regiones de los l6bulos timicos - cortex (Co) y medula
(Me) (coloracibn MGGW); C’, camada muscular (M) del arco branquial
(coloracién TM) (barra - 500um).
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PANORAMA DA PRODUC:.AO MUNDIA E BRASILEIRA DO CAMARAO Litopenaeus
vannamei ATRAVES DA AQUICULTURA

Evandro Lima Cordeiro Jinior", Emauell Felipe Silva, Iole Santiago de Oliveira,
Joana Anggélica Lyra Vogeley de Carvalho, Victor Andrade da Silva

Instituto Federal de Educacgdo, Ciéncia e Tecnologia da Paraiba, Campus Cabedelo
*evandro.cordeiro@ifpb.edu.br

O camar@o L. vannamei é uma espécie nativa da costa sul americana do Oceano Pacifico, que vai do Peru ao México, com
acentuada predominancia na faixa costeira do Equador. A producio brasileira de camardo estd concentrada nesta espécie
que se adaptou muito bem aos estudrios brasileiros. Seu rdpido crescimento, rusticidade e habilidade em desenvolver-se
em salinidades de 5 a 55 ppt, fazem com que esta espécie seja uma das mais cultivada no mundo. Diante da importancia da
producdo do camario branco do Pacifico Litopenaeus vannamei, objetivou-se com o presente estudo quantificar a producio
nacional da espécie pelas atividades de aqiiicultura no periodo de 2000 a 2013.

Os dados de produgdo foram obtidos da Organizagdo das Nagdes Unidas para Agricultura e Alimentacdo (FAO) e
processados através do programa Fishstat]. O banco de dados do cultivo do camardo L. vannamei foi obtido no site: http://
www.fao.org/fishery/statistics/software/fishstatj/en, cujas informagdes foram extraidas (download) para os anos de 2000 a
2013.

Os dados demonstram para a producdo mundial um crescimento ao longo dos anos analisados, em 2008 a producio mundial
sofreu uma leve queda, neste ano a producio de L. vannamei atingiu a marca de 2.260.503 t, neste mesmo ano o L.vannamei
se tornou o camardo mais cultivado no mundo, ultrapassando o P. monodon. Em contrapartida, a producdo brasileira
ndo apresenta a mesma linearidade, atingindo seu dpice em 2003. A partir desta data, houve uma queda e constancia na
producdo com discreto crescimento anual.
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Figura 1. Grafico sobre a producao
mundial de 2000 a 2013

Figura 2. Grafico sobre a producao
nacional de 2000 a 2013.
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INFLUENCE OF DIFFERENT ORGANIC CARBON SOURCES ON WATER QUALITY AND
PRODUCTION YIELD OF Penaeus vannamei REARED IN MICROBIAL FLOC CULTURE
SYSTEM

Valeriano L. Corre Jr."", Rex Ferdinand M. Traifalgar', Roman C. Sanares' - Dalisay DG Ferdandez?,
Adelaida T Calpe?, Leovigildo Rey S. Alaban*

"University of the Philippines Visayas, Miag ao 5023, Tloilo, the Philippines,
PCAARRD, Department of Science and Technology,

*Northern Iloilo Polytechnic State College, Estancia 5017, Iloilo, the Philippines,
Present Affiliation:

* Presenting and Corresponding author

Different organic carbon sources including Rb (Rice bran), Tap (Tapioca), Mol (Molasses) and Combi (combination of
molasses and rice bran) used in the biofloc technology (BFT) culture of Penaeus vannamei were evaluated. P. vannamei
post larvae (0.38+0.06 g) were stocked at a density of 150 PL. m™ and reared until 60 days with each experimental treatments
run in four replicates in zero-water exchange tanks. Another treatment with water change and without the addition of
external carbon source served as the control. Survival and biomass comparable to that of the control are documented in Tap
and Mol. Significant decrease in survival (P < 0.05) are exhibited in Rb and Combi. This is attributed with higher total
ammonia nitrogen (TAN) and lower dissolve oxygen (DO). The present findings suggest that molasses is comparable to
tapioca as a carbon source in the BFT culture of P. vannamei.
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AVALIACAO DA CONCENTRACAO LETAL MEDIANA (CL., 96 H) DO DIOXIDO DE

CLORO EM ALEVINOS DE JUNDIA Rhamdia quelen

507

Bruno C. Silva®, Fabiano Miiller Silva, Hilton Amaral Junior, Silvano Garcia, Natalia C. Marchiori

Empresa de Pesquisa Agropecudria e Pesquisa Rural de Santa Catarina
Centro de Desenvolvimento em Aquicultura e Pesca
brunosilva@epagri.sc.gov.br

O didxido de cloro é um agente oxidante e desinfetante amplamente utilizado para diversos fins tais como tratamento de
dgua para abastecimento publico e de efluentes sanitdrios. Por este motivo, o uso na prevencdo e tratamento de doencas
infecciosas em aquicultura tem sido investigado. Este estudo estabeleceu a concentrago letal mediana (CL, ), 96 h) do di6xido
de cloro em alevinos de jundid Rhamdia quelen. Os alevinos eram provenientes do Campo Experimental de Piscicultura
de Camborit (CEPC) da Epagri. Durante o periodo de 26 a 30 de janeiro de 2015, um total de 630 espécimes de R. quelen
(comprimento total de 5,92 + 0,84 cm; peso de 1,70 £ 0,68 g; n = 50) foram distribuidos em 21 unidades experimentais, 30
peixes por unidade. As unidades experimentais possuiam capacidade para 100 L, contendo aeracdo constante. Para o ensaio
foi utilizado o diéxido de cloro comercial estabilizado 7%. Foram testadas as seguintes concentragdes do principio ativo:
0; 1; 1,5;2;2,5; 3 e 4 ppm, em triplicata. A cada oito horas os animais eram observados e realizada a retirada dos mortos,
a fim de verificar a mortalidade acumulada para cada uma das concentra¢des avaliadas. Os animais ndo foram alimentados
ao longo do ensaio. Os dados foram submetidos a andlise estatistica por meio do método “Trimmed Spearman-Karber”,
determinando a concentragdo letal mediana (CL,, 96 h). Os principais pardmetros de qualidade de dgua foram mensurados
diariamente, sempre ao final da tarde, e foram mantidos como seguem: temperatura 25,5 + 0,46 °C, alcalinidade 40,0 mg/1
e oxigénio dissolvido: 7,8 + 0,58 mg/I. A andlise dos dados segundo o método estatistico utilizado indicou a concentragdo
de 2,69 ppm (38.4 ppm do diéxido de cloro comercial a 7%) como a CL,, 96 h em alevinos de jundid (Figura). A partir
desse resultado o seu potencial como agente profildtico em jundid serd investigado.

Figura — Mortalidade apds 96 h de alevinos de jundid (Rhamdia quelen) submetidos a banhos de imersdo com diferentes
concentragdes de dioxido de cloro.
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ATIVIDADE ANTIBACTERIANA DO KILOL-L CONTRA PATOGENOS DE PEIXES

Bruno C. Silva®, Natalia C. Marchiori, Edio Feller, Hugo M. Oliveira, José Luiz P. Mourifio

Empresa de Pesquisa Agropecudria e Pesquisa Rural de Santa Catarina
Centro de Desenvolvimento em Aquicultura e Pesca
brunosilva@epagri.sc.gov.br

OKilol-Léum higienizante de uso veterindrio biodegraddvel, ndo-tdxico e ndo-irritante utilizado na desinfeccéo de ambientes
e equipamentos para criacdo animal. Possui ac@o antibacteriana e antiftingica, pois € constituido pelos 4cidos orgéanicos,
citrico e latico, associado com o 4cido ascérbico. Devido ao potencial do Kilol-L para uso profilatico na piscicultura, o
objetivo deste estudo foi determinar a sua atividade antimicrobiana contra cepas de bactérias patogénicas para piscicultura.
Foram utilizadas duas cepas de Aeromonas sp. (P23C e RNOR) e um cocos Gram-positivo, ndo identificado (RTRT),
todas isoladas de surubim hibrido (Pseudoplatystoma corruscans x P. reticulatum), além das cepas de Citrobacter freundii
(PP1) e Pseudomonas sp. (PP2) isoladas de pirarucu (Arapaima gigas) e a cepa Streptococcus agalactiae (S.ag) isolada de
tildpia-do-Nilo (Oreochromis niloticus). Todas as cepas foram isoladas de surtos de mortalidade de peixes sintomaticos
e pertencem ao cepdrio do setor de Microbiologia Aplicada a Aquicultura da Universidade Federal de Santa Catarina
(UFSC). As cepas foram isoladas em Agar Triptona de Soja (TSA) pelo método de estrias, ressuspendidas em caldo Infusio
de Cérebro e Coragdo (BHI) e incubadas por 24 h a 30 °C. A avaliagdo da atividade antibacteriana do produto foi realizada
pela metodologia de Kirby Bauer. Cada cepa patogénica foi semeada individualmente em Agar Mueller Hinton (100 L) e
ap6s, trés pocos esféricos com 8 mm de didmetro foram feitos no Agar com auxilio de uma ponteira de micropipeta P1000,
onde foram adicionados 100 uL do produto. As placas foram incubadas em estufa a 30 °C por 24 h. Apds a incubacdo,
os halos de inibi¢do foram medidos em milimetros com auxilio de uma régua. O Kilol-L apresentou a¢do antimicrobiana
contra todas as cepas avaliadas (Tabela). O maior halo de inibi¢do registrado foi contra as cepas Gram-positivas RTRT e
S.ag. O Kilol-L também apresentou ag¢do inibitéria contra a Aeromonas sp. resistente ao antibidtico Norfloxacino isolada a
campo em fazendas de cultivo de surubim hibrido. O Kilol-L apresenta potencial antibacteriano e pode ser utilizado como
uma ferramenta preventiva para bacterioses em peixes. Outros estudos devem ser conduzidos no sentido de estabelecer a
melhor forma para utiliza¢do do produto.

Tabela - Halo de inibicdo (mm) do Kilol-L contra bactérias patogénicas para
piscicultura.

Cédigo Identificacdo do Espécie isolada Halo (mm)
patégeno
- P. c_orruscans X P. 17.740,6

P23C Aeromonas hydrophila' | reticulatum

Aeromonas sp.?

(resistente a P. corruscans x P. 18,3+0,6
RNOR norfloxacino) reticulatum

Cocos Gram-positivo

nao identificado

(resistente a P. corruscans x P. 32,3%2,5
RTRT tetraciclina) reticulatum
PP1 Citrobacter freundi' Arapaima gigas 16,3%1,2
PP2 Pseudomonas sp.' Arapaima gigas 22,0£3,0

Streptococcus o 29,341,5
S.ag. agalactiae Oreochromis niloticus

' - Identificacdo molecular, ¢ - identificacdo bioquimica.
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VACINACAO DE PEIXES TELEOSTEOS

Bruno Corréa da Silva
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As vacinas sdo preparacdes de antigenos derivados dos organismos patogénicos que estimulam o sistema imune de
maneira a aumentar a resisténcia a doenca. Uma vacinagdo eficiente deve conferir uma protegdo aos peixes por, pelo
menos, um periodo prolongado mesmo sob condi¢des de estresse gerados nos cultivos. A lista de enfermidades que podem
ser controladas por vacinac@o cresce a cada ano, diminuindo as perdas por mortalidades e também o uso de antibidticos e
outros quimioterdpicos. Além disso, a aceitagdo por parte dos produtores em incorporarem as vacinas aos manejos ja existe.
Alguns dos fatores que podem influenciar na eficdcia da vacina sdo o tamanho do peixe, a temperatura da d4gua, a preparacao
da vacina, o uso de adjuvantes, a utilizag@o de doses de reforco, a via de aplicac@o, entre outros. A resposta imune especifica
ou adaptativa tem duas frentes de defesa: a imunidade humoral (produgdo de anticorpos) e as células imuno-mediadoras.
Com a estimulag@o inicial pelo antigeno as células de memoria se proliferam, aumentando o nimero de linfécitos T no
plasma sanguineo, de modo que na segunda exposi¢@o ao antigeno haja um grande nimero de linfécitos T que irdo cooperar
com o numero de linfécitos B, e consequentemente a producdo de anticorpos apds a segunda infec¢@o serd muito maior.
Sendo assim, as vacinas trabalham induzindo uma resposta imune protetora que, pela virtude das células de memoria,
persiste por periodos de tempo relativamente longos, embora este tempo possa variar. E o estabelecimento deste estado da
memoria que o termo “imuniza¢do” geralmente se refere. A exposi¢do natural a infec¢do age como um impulsionador da
imunidade produzida pela vacinag@o. Ainda que alguns estudos com vacinagdo em peixes usando o patégeno para estimular
a resposta imune tenham sido realizados, sua viabilidade fora das condi¢des experimentais implica em dificuldades em
se obter e manter uma cepa vidvel para o desenvolvimento das vacinas. As vacinas comerciais encontradas atualmente
sdo para as tildpias, contra a estreptococosiose, doenca bacteriana que acomete rotineiramente a produc@o desta espécie
no Brasil. O mesmo, no entanto, ndo pode ser atribuido aos peixes nativos, que frequentemente sdo acometidos com
Flavobacterium columnare, Aeromonas hydrophila ¢ Edwardsiella tarda, além de alguns parasitos e virus. Mais estudos
que aprimorem as metodologias para os demais grupos de patégenos sdo necessdrios, a exemplo dos investimentos em
pesquisa e desenvolvimento de vacinas estabelecidas na producdo de salmao no Chile.
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EFEITO DA SUPLEMENTACAO DIETARIA COM B-GLUCANO DURANTE APLICA(;AO
DE CICLOS CURTOS DE JEJUM E REALIMENTACAO NA DINAMICA METABOLICA
DE PACU Piaractus mesopotamicus

Soliris. Corredor-Castillo*, Elisabeth. Criscuolo-Urbinati

Centro de Aquicultura (CAUNESP), UNESP — Universidade Estadual Paulista, Jaboticabal, SP, Brazil
solirisc@hotmail.com

O objetivo do trabalho foi determinar se a suplementagdo dietdria com [-glucano interfere no aproveitamento do alimento,
na dinamica metabdlica de juvenis de pacu (Piaractus mesopotamicus) submetidos a ciclos curtos de jejum e realimentacéo.
180 peixes foram distribuidos aleatoriamente em 18 caixas de 100 litros, com o fluxo de 4gua constante (temperatura 26,7 +
0,7 °C, concentracdo de oxigénio dissolvido 6,3 +0,75 mg L' e amonia total 0,256 mg L") e 12 horas luz:12 horas escuro.
Depois da adaptag@o durante duas semanas foram pesados (peso médio 27,76 + 6,74 g) e casualizados seis protocolos
alimentares nas 18 caixas, com 3 réplicas por tratamento. Os peixes foram, alimentados com 3,5% do peso vivo, por sete
ciclos de sete dias cada (7semanas), de acordo com os seguintes protocolos: T1: Peixes alimentados com racdo comercial
RC peletizada (28% de PB e 3.600 kcal EB kg™'), a saciedade, todos os dias, T2: Peixes alimentados com RC, a saciedade,
por 6 dias e ndo alimentados por 1 dia, T3: Peixes alimentados com RC, a saciedade, por 2 dias e ndo alimentados por
1 dia, T4: Peixes alimentados com racdo RC, a saciedade, todos os dias e suplementados com 0,5% glucano (RCG) T5:
Peixes alimentados com RC, em ciclos de 6 dias de alimentac@o a saciedade e 1 dia de restricdo e suplementados com
0,5% glucano (RCG) T6: Peixes alimentados com RC, em ciclos de 2 dias de alimentagdo a saciedade e 1 dia de restricdo
e suplementados com 0,5% glucano (RCG). A dieta suplementada com B-glucano foi oferecida aos peixes nos dltimos 15
dias de alimentag@o com produto derivado de Saccaromyces cerevisiae, que possui nome comercial Macrogard® fornecido
pela Biorigin que contem 70,9% de (3-Glucano.

No ultimo dia do experimento, nove peixes de cada tratamento foram anestesiados com benzocaina (1,0g/10mL de
alcool/15L de 4gua), para coleta de amostras de sangue para a determinagdo da concentracdo de metabolitos circulantes
(Glicose plasmatica, Proteina total sérica, Acidos graxos nio esterificados e Triglicerideo plasmatico), os resultados destes
analises se apresentam na Figura 1.

Os dados obtidos foram avaliados pelos testes de normalidade e homogeneidade e, submetidos a andlise de variancia
(ANOVA). Quando encontrada diferenca, as médias foram submetidas ao teste de Tukey (p<0,05) usando Statistical
Analysis System (SAS Institute Inc).
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Figura 1. Concentragbes de Glicose plasmatica (A), Proteinas totais séricas
(B), Acidos graxos nio esterificados (C) e Triglicerideos plasmaticos (D) em
Pacus submetidos a diferentes protocolos de alimentacdo, com ou sem
suplementacao de B-glucano. Letras maiusculas representam diferencgas entre
protocolos de alimentacao e letras minasculas entre niveis de B-glucano.



124

SURVIVAL AND GROWTH OF CAUQUE RIVER PRAWN Macrobrachium americanum
LARVAE WHEN FED Artemia ENRICHED WITH MICROALGAE
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*ecortes04 @cibnor.mx

The cauque river prawn, Macrobrachium americanum (Bate, 1869), is an amphidromus freshwater prawn. This species has
characteristics and potential for sustainable aquaculture. The larval stage is one of the most critical periods. The feed has
great importance and impact on survival and growth at this stage. The aim of this study was to assess the effect of feeding
Artemia nauplii enriched with microalgae on the growth and survival of river prawn larvae. The prawns were obtained from
gravid prawns in the laboratory. Experimental diets were D1 (Artemia), D2 (metanauplii Artemia enriched with Tetraselmis
suesica), and D3 (Artemia enriched with Chaetoceros calcitrans) performed in triplicate. The experiment was conducted
for 11 weeks. The larvae were initially 1.91 + 0.03 mm, placed randomly in nine aquariums containing 15 L water (50
larvae L™"). Oxygen was 6.4 + 0.22 mg L' and temperature was 28.3 + 0.50 °C) and fed 0.5 Artemia mL™"' twice daily. The
prawns fed the D3 diet had better growth and survival, reaching 11.19 £ 0.75 mm and 10.67 + 1.33%, respectively (Figures
1 and 2). In ten weeks, larvae reached the postlarval stage in treatment D3. Lowest performance was with the D1 diet. These
results suggest that the D3 diet leads to the best response in M. americanum larvae.
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Figure 1. Growth dynamics in cauque river
prawn M. americanum larvae fed Artemia
enriched with microalgae.
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A variacdo na temperatura ao longo do ano afeta os indices produtivos e econdmicos, que aliados ao destino dado a
producgdo impacta os indices de rentabilidade. Este trabalho tem por objetivo determinar os ciclos de producdo dependentes
do periodo de estocagem e sua influéncia nos indicadores zootécnicos, custos de producdo e rentabilidade. O estudo foi
realizado em uma piscicultura localizada em Palmital-SP, que dispde de 2706 m? de tanques rede, onde sdo produzidas,
anualmente, uma média de 400 toneladas de tildpias, despescadas regularmente durante todo o ano. Os dados produtivos,
investimento e desembolso foram obtidos por meio da aplicacdo de um questiondrio semiestruturado, e posteriormente
calculados o custo de producdo (Custo Operacional Total) e os indices de rentabilidade. Todos os valores monetérios dos
itens de investimento foram corrigidos pelo Indice Geral de Precos (IGP), para dezembro de 2014.

Foram identificadas e caracterizadas trés fases de criacdo (recria I-RI, recria II-RII e engorda-E) que apresentaram
diferentes tamanhos no ciclo de produc¢do em fun¢do do periodo de estocagem (baixas temperaturas: inverno, Gltimo més
da primavera e primeiro més do outono; e altas temperaturas: verao, primavera e outono). A criacdo em trés fases faz com
que o produtor obtenha melhores indices de crescimento, menor ciclo e um maior controle sobre sua produ¢do, aumentando
a uniformidade do lote ao final da engorda. A estocagem nas baixas temperaturas impactou negativamente na duracdo do
ciclo total de producdo, nos custos e nos indicadores de rentabilidade, principalmente na recria II. Por outro lado, permitiu
ao produtor uma oferta regular de seu produto, que associado a variedade de canais comercializacdo, lhe deu uma maior
flexibilidade quanto a tomadas de decisdes gerenciais de sua producao.

Tabela 1 - Custos, indices produtivos e indicadores de rentabilidade obtidos

nos diferentes ciclos de produ¢do na engorda.
RI75- RI120- RI45- RI45- RI60- RI60- RI45- RI60-

Custos Unidade ‘{;:lll‘;r RII60- RIIG0- RII120- RIIG0- RII20- RII60- RII60- RII60- l‘?f,’/g;“
. E90 E9 E9 E9 E9  E90 EIS0  E150
Custo Operacional efetivo 31098 327.60 332.02 298.71 34522 304.37 42023 427.58 97.70
Ragfio 180.92 180.92 180.92 180.92 180.92 180.92 267.72 267.72  56.97
Alevinos 108.08 12471 129.13 9582 14233 10147 12457 13191  34.06
Mio de Obra m¥/dia  0.06 724 724 724 724 724 724 905 9.05 2.18
Comercializagio m¥/dia 9.51 9.51 9.51 9.51 9.51 951 1236 1236  2.90
Energia m¥dia  0.00 024 024 024 024 024 024 030 0.30 0.07
Combustivel m¥/dia  0.00 035 035 035 035 035 035 044 0.44 0.11
Manutengdo da estrada m?/dia 0.03 3.04 3.04 3.04 3.04 3.04 3.04 3.80 3.80 0.92
Contador m¥/dia  0.00 030 030 030 030 030 030 038 0.38 0.39
Arrendamento m¥dia 0.0l 1.29 1.29 1.29 1.29 1.29 1.29 1.62 1.62 0.02
Outros custos 705  7.05 7.05 7.05  7.05 7.05 1175 1175 230
Depreciagio m¥/dia 0.04 363 363 363  3.63 363 363 605 6.05 1.18
Mo de obra familiar m¥/dia  0.04 342 342 342 342 342 342 570 5.70 1.11
Custo Operacional Total 318.03  334.66  339.07 30577 35227 31142 43198 43933 100
Ciclo Total de produca0 (dias) 225.00 270.00 255.00 195.00 270.00 210.00 255.00 270.00
Producio (kg/m®) 98.00 98.00 98.00 98.00 98.00 98.00 12740 127.40
Receita (R$/m?) 42238 42238 42238 42238 42238 42238 549.09  549.09
Lucro Operacional (R$/m?) 9479  78.16 7374 107.05 60.54 10140 104.68 97.33

Legenda: Rl-recria 1 de 0,5 g a 30g; Rll-recria Il de 30g a 250g; E-engorda de 250g a 850g;
o nimero apds a identificacdo da fase de criacdo representa o tempo de cultivo.
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Apesar do Brasil ser um grande produtor de camardes marinhos, a produ¢cdo de camardes de dgua doce em nosso pais
encontrasse em declinio desde de meados da década de 90. Por outro lado, exemplos ao redor do mundo demonstram o
potencial da carcinicultura de dgua doce que estd entre as atividade com maior taxa de crescimento na aquicultura nas
dltimas duas décadas. Desta forma o Laboratério de Carcinicultura da Universidade Federal do Parand vem desenvolvendo
desde 2010 projetos de pesquisa e extensdo com o objetivo de difundir tecnologia e fomentar a producao de Macrobrachium
rosenbergii naregido oeste do estado do Parand a qual € caracterizada pela producgdo de tildpia em tanques escavados em larga
escala. Dentro deste contexto foram realizados diversos cursos de extensdo voltados para os piscicultores da regido onde
foram divulgadas técnicas e distribuido material diddtico. Além disso, os integrantes da equipe do laboratério monitoram
a realizagdo e coletam resultados dos cultivos. Até o presente momento foram coletados dados de 4 ciclos de producdo em
sistemas de monocultivo e policultivo com tildpias. Nos sistemas de monocultivo foi aumentado gradativamente o grau
de intensificacdo da producdo. No rpimeiro ciclo foram realizadas estocagem direta de pds-larvas em densidade de 10/
m?, atigindo uma produtividade média de 1,5 ton/ha. A partir destes primeiros resultados foram realizadas produgdes com
estocagem de juvenis que passavam por 20 a 30 dias de ber¢ério além de colocados substratos artificiais nos viveiros para
aumento da drea disponivel e formacao de biofilme. Com estas melhorias os resultados aumentaram paraprodutividades de
2 a 2,2 ton/ha. Nos sistemas de policultivo os camardes foram estocados em densidades de 8 al0 juv/m? e as tildpias de 3
a 5/m?. A produtividade dos camardes gira em torno de 0,5 a 0,8 ton/ha e a produtividade das tildpias em torno de 20 a 35
ton/ha. Durante os ciclos de producdo foi possivel notar que em alguns sistemas de policultivo as tildpias cresceram até 20
% mais quando estocadas com camardes. Devido ao alto valor do camario e aos baixos custos de produ¢do principalmente
nos sistemas de policultivo os resultados iniciais do projeto tem atraido cada vez mais as comunidades de aquicultores da
regido.

Apoio: MEC-PROEXT, CNPq, FINEP, FPTI-ITAIPU
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José Jordao Filho, Manuel R. da Silva Neto, Felipe B. da Silva, Carmelita E.A. de Lucena
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Bananeiras, Paraiba, ZIP Code: 58220-000, Brazil
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As an alternative to reducing feed costs, exogenous enzymes may be added in small quantities to improve the digestibility
of nutrients present in the feed, and consequently the productive performance. This study was conducted to evaluate the
tilapia Nile production costs in diets supplemented with enzymatic complex.

The experiment was conducted at Aquaculture Laboratory of the Federal University of Paraiba - Brazil, campus III, for a
trial period of 60 days. 250 Nile tilapia fingerlings were used with initial average weight of 17.36 + 1.2 g. The animals were
distributed in a completely randomized design with four treatments and four replicates. An enzyme complex (xylanase,
amilase, protease, phytase, beta- glucanase , cellulase and pectinase) was added in levels of 0.025; 0.050 and 0.075%. It
was calculated the cost of feed, cost of feed per kilogram of fish produced and gross margin per kg of fish. The values of
the ingredients used for the production of feed, obtained through consultation with suppliers in the State. The data were
submitted to analysis of variance, and in case of differences applied the Tukey test (p> 0.05) using the statistical software,
version 7.7 beta Assitat.

The average cost of feed did not differ (P> 0.05) with the addition of exogenous enzymes. The cost per kilogram meat
produced was higher (R$ 2.50 kg™!) for adding up to 0.025% of the enzymatic complex. Inclusion of 0.075% of exogenous
enzymes in the diet provided the worst values (R$ 2.79 kg') per kilogram of fish produced. The gross profit per kilogram
of fish produced demonstrates that the inclusion of the enzyme complex to the level of 0.025% becomes economically
viable (P <0.05) for representing one of the highest estimated profit (R$ 2.92 kg!') when we consider as cost only the price
per kilogram of feed (R$).

Table 1 - Feed cost analysis in diet reformulated with inclusion of the enzyme complex, meat
production and estimated profit per kilogram of meat produced.

Level of enzyme Average  Cost per Gross margin per
supplementation in cost of kilogram fish  kilogram of fish
reformulated diet feed (R$) (R$) (R$)

(g/ton)

RD + 0.00 1.340°  2.59® 2.90°
RD + 250 (g/ton) 1.340*  2.50? 2.97°
RD + 500 (g/ton) 1.346°  2.60 2.88°
RD + 750 (g/ton) 1.360°  2.79° 2.71°
CV (%) 6.06 6.10 4.16

*Means followed by same letter do not differ by Tukey test (p<0,05).
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To be toxic, ammonia should remain at low concentrations in the aquatic environment avoiding decreased productivity and/
or fish deaths. Advances in animal nutrition allows the inclusion of additives, exogenous digestive enzymes, aiming to help
metabolic processes in animals and, therefore, provide the reduction of ammonia excretion.

The objective of the execution of the study was to evaluate the effect of complex enzymatic (CE) supplementation on
a diet with reduction of crude protein (CP), gross energy (GE), calcium (Ca) and total phosphorus (tP) on the ammonia
excretion rate in Nile tilapia. The experiment was conducted at Aquaculture Laboratory of Human Sciences Centre, Social
and Agricultural/UFPB / Paraiba / Brazil. It were studying the following treatments: Positive Control diet (PC) = 30% CP,
3000 kcal GE/kg, 0.9552% tP and 1.500% Ca; Negative control diet (NC) = 10% of reduction of CP, GE, tP and Ca, and,
NC +0.025% of EC. Nile tilapia were used with average weight of 21 + 0.4g in a completely randomized design with three
treatments and three replications. Sampling of water were performed in the periods from 0:00; 2:00; 4:00; 8:00; 24:00 and
24:00 hours after feeding (Table 1).

To quantify the ammonia present in the water, for the analysis was using the visible absorption spectrophotometer with
optical density of 650 nm. Data were subjected to analysis of Tukey test (p<0,05%). It was observed that the addition
of EC allowed lower ammonia excretion levels at 2h, 4h, 8h and 12 hours after feeding, thus justifying the enzymatic
supplementation (the complex had protease, phytase, xylanase, 3-glucanase, cellulase, amylase and pectinase) at the level
of 0.025%.

Table 1 - ammonia excretion rate after feeding of juvenile Nile tilapia fed diets with
higher protein content (T1), feed with lower protein content (T2) and T3 feed (T2 +
enzyme complex) .

Hours after feeding

2 4 8 12 24
T1 12.47°¢ 12.46° 7.73% 7.97° 4.22°
T2 7.24° 10.72° 9.03® 7.25° 6.65°
T3 2.29° 4.6° 8.14° 5.40° 5.22°
CV (%) 5,21 12,50 12.98 8.84 4.27

* Averages in the same column followed by different letters differ a
(P<0.05) by Tukey test
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Introduction

Labeling and certification programs evaluate the production process with set environmental standards by an independent
third party. Should the process fulfill the specific requirements, the producer or marketer may purchase a license to use a label
in its marketing. This label allows the consumer to know that the product was produced sustainably. http://en.wikipedia.
org/wiki/Sustainable_seafood - cite_note-roheim301-3 Labeling and certification are not only an effective regulatory tool
in encouraging consumers to make environmentally friendly choices, but they also permit producers and marketers of
fish and fishery products to target specific segments of consumers, gaining a competitive advantage. Implementation of
Sustainable Seafood Certification in Rio de Janeiro is a mean to encourage, stimulate and leverage the aquaculture sector.

The Fisherires Institute of Rio de Janeiro State - Fiperj is the State agency of the Department of Regional Development,
Supply and Fishing - Sedrap engaged in research, promotion and extension for sustainable development of fisheries and
aquaculture in Rio de Janeiro.

The State of Rio de Janeiro is gathering with Aquaculture Stewardship Council - ASC, other government agencies and also
non-governmental organizations to promote seafood certification.

Object

Fiperj leads the Sustainable Seafood Certification Project in Rio de Janeiro and provides technical assistance to farmers for
implementing the standards required by ASC, contributing to the certification to achieve its goal of improving conditions
in which the aquaculture activity operates.

Material and Methods

Implementation of ASC standards will be held in 16 aquaculture farms (6 scallop farms in Angra dos Reis, 1 scallop farm
in Arraial do Cabo, 3 trout farms in Nova Friburgo and 6 tilapia farms (1 in Bom Jesus do Itabapoana, 1 in Laje do Muriaé,
2 in Teresopolis, 1 in Sapucaia and 1 in Cachoeiras de Macacu).

Pre-assessments were taken in all farms in December 2014 and their results showed the next steps for getting ASC
certification. Fiperj will assist and follow routines for the implementation of the standards in these farms.

Results

One step on the way to ASC certification is the Environmental License of the farm. Six marine farmers and two continental
farmers already have the document and all others already started the regularization process with Fiperj guidance, what
represents a great result for aquaculture regularization in the State.
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The production of native species has been expanding, and new strategies are being evaluated to improve the fish performance.
Among the native species, the Arapaima gigas has aquaculture potential. Therefore, this study aimed to evaluate the growth
performance of Arapaima gigas fed with supplemented diets with Lactobacillus plantarum.

The 96 juveniles (11.09 + 0.7 cm) were distributed in 12 net cages performing a completely randomized design with
four treatments (FC: food control; RCM: food with MRS; R10°: diet supplemented with probiotic 10° UFC. g''and R10%:
diet with probiotic 10® UFC. g') and three replicates during 68 days. In final experiment the fish were measured and
determined the performance index (biomass, weight gain, survival, food conversion rate, specific growth ratio, uniformity
and condition factor) and six fish of each treatment were euthanized for the count of total and lactic acid bacteria. The data
were submitted to normality, analysis of variance and Tukey test (5%) to compare the means.

The supplementation with L. plantarum increased the survival and uniformity, and promote better feed conversion in the
R10® treatment (pO5%) (Table 1).

Regarding to the bacterial flora, a reduction in the total of heterotrophic bacteria and an increase of lactic acid bacteria in
treatments containing L. plantarum (p5%) were observed (Table 2).

Therefore, the L. plantarum has probiotic potential, increasing the survival and modifying the intestinal microbiota from
Arapaima gigas.

Table 1: Performance index of Arapaima gigas fed with L. plantarum for 68

days.
BIO (g0 WG (g) S(%) FCR SGR U Kr
(%)

FC 179.63b 36.70a 70.83b 2.43b 2,91a 28.33b 1.01a
RCM 159.98b 32.85a 70.83b 2.61b 2,85a 32.77b 1.03a
R10° 173.00b 32.71a 75.00b 2.38ab 2,87a 50.31ab 1.00a
R108 294.27a 39.38a 95.83a 2.117a 3,09a 76.18a 0.99a
Means in lines followed by different letters present statistical differences
(p<0,05)

Table 2: Total and acid latic Bacterial count in the intestine (log UFC.g™") of
arapaima supplemented with L plantarum.
Total Bacteria  Lactic acid bacteria

FC 6.8+0.67b 4.3£0.55a
RCM 6.6+0.89b 4.7%£0.52a
R10° 4.8+£0.62ab 6.410.45a
R10° 4.3£0.55a /7.2%£0.49a

Means followed by different letters present statistical differences (p<0,05)
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The Arapaima cultivation has been expanded due tolerance to poor water quality, high growth performance and acceptability
of commercial food. But, the intensification of aquaculture production promotes an increase in the incidence of diseases,
especially by parasites, rising the mortality rates. Therefore, the present study evaluated the hematological parameters and
parasitological fauna of Arapaima gigas supplemented with Lactobacillus plantarum.

The 96 juveniles (11,09+0,7cm) were distributed in 12 net cages performing a completely randomized design with four
treatments (FC: food control; RCM: food with MRS; R10% food with probiotic 10 UFC.g"' and R10%: food probiotic 10*
UFC.g") and three replicates during 68 days. After that samples blood had been taken from all fishes by puncture of the
caudal vessel with syringes containing EDTA (3%) and then determined the hematological parameters. Six fish from each
treatment also were sacrificed for ectoparasite analysis (mucus and gills) and endoparasites (liver, intestine, stomach and
swim bladder) and calculated the prevalence and mean intensity of parasitism. The data were submitted to analysis of
variance and Tukey test (5%) to means comparisons.

No differences in glucose, hemoglobin and plasma protein total (p>5%) were observed. However, the production of
red blood cells and total leucocytes increase in arapaima fed with R10%. In differential leucocytes count, an increase in
neutrophils and monocytes in the treatment and R10® were observed as well an increase in monocytes on R10° treatment
(Table 1).

Two ectoparasite taxa were observed: Trichodina sp. in the mucus and gill and Lernaea sp. in the mucus. The prevalence
(%) and the mean intensity of Trichodina sp. in the mucus were lower in the R10® treatment (p<5%). In gills, a reduction
of mean intensity of Trichodina sp. was observed in the treatment R 10%. However, no differences were observed in
prevalence and mean intensity to Lernaea sp. Therefore the probiotic supplementation increases the immune system and
decreases the Trichodina sp. infestation.

Table 1: Total and differential leucocyte count and total thrombocytes count of A.
gigas fed with L. plantarum.

FC RCM R10° R108

Erythrocytes 1,3+0,04b 1,5+0,09b 1,7+0,11ab 1,940,07a
(x108 L")

Thrombocytes 5,3+0,52c 5,7+0,1,52c 10,4+0,58b 11,6%£0,62a
(x10% L")

Leucocytes 63,3+1,2b 63,7%£1,1b 70,212 ,2ab 75,9+1,62a
(x10% L")

Lymphocytes 50,4+1,02a 51,3+0,99a 47,4+1,8a 49,941 ,4a
(x10% ™)

Monocytes 4,842,1b 3,7£3,2b 12,4+1,7a 14,2+1,2a
(x10% L")

Neutrophills 10,2+2,32b 8,4+2,89b 13,6+3,32ab 21,7¥1,11a

Means + standard deviation. Different letters in same the lines represents statistical
difference (p<0.0,5)
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The production of ornamental species increases progressively in the world, with trading of $ 200 million per year and the
Amazon region are important to supply the global market with wild specimens, however the development of captivity
production would reduce the impact on wild populations. Nevertheless the intensification of ornamental fish farming has
contributed to the occurrence and spread of diseases, mainly attributed to pathogenic bacteria. Then the use of probiotics as
a security measure of control and prevention has been adopted, to improve animal performance and the immune system, as
well as presents antagonistic activity to pathogenic bacteria. Therefore, it was aimed to evaluate the antagonistic capacity of
five strains of P. scalare endogenous isolated probiotics, molecularly identified as Enterococcus faecium, faced to in vitro
challenge, in six pathogenic species of occurrence in production aquaculture.

Five probiotic strains of E. faecium 10® UFC.ml"', grown in the Man Rogosa Sharpe (MRS) culture for 24 hours at 35 °
C, and then seeded at a aliquot of 100 ul of Agar (MRS) medium for 48 hours at 35 © C were used. After grown it was
removed 8 mm diameter discus, with four repetitaions, and inserted in Trypic Soy Agar plates seeded with pure strains
at 10° UFC.ml" of positive Gram pathogens Staphylococcus aureus, Enterococcus durans and Micrococcus luteus, and
negative Gram Pseudomonas aeroginosa, Escherichia coli and Aeromonas hydrophila. For further evaluation from the
diameter antagonistic probiotics. The inhibitory diameters were submitted to variance analysis (ANOVA) p<0.05, and later
Tukey test was used for means comparisons.

The inhibitory effect was observed for all strains of Enterococcus faecium. The strains 2,4 and 5 presented higher inhibitory
activity against S. aureus, M. luteus, P. aeroginosa and A. hydrophila. The antagonistic effect against pathogenic Gram
positive microbiota, might be associated with the production of lactic acid and bacteriocins. The inhibition halos to the
negative Gram pathogens might be associated with the production of compounds such as hydrogen peroxide, organic acid
and acetic acid produced by lactic acid bacteria. Further the production of antimicrobial agents, it may act as a physical
barrier in the gut of the animal as it fills the connections sites, thereby reducing the interaction area of pathogenic bacteria,
excluding them for nutrients and space in the host. These results show in vitro efficacy of E. faecium attending the probiotic
meeting assumptions in the action spectrum against positive and negative Gram pathogens, with strain Probc 5 range with
higher diameters action against relevance pathogens in production aquaculture.

Cepas StA ED ML PA EC AH
1217 15.72 £ 14.12 12.85 + 11.90 £
Probc1 15.47 +1.074 1.18% 1.695¢ 0.80" 0.70% 1.48°8
13.20 £ 12.27 15.75 13.15 ¢ 13.57
Probc2 14.07 +0.70* 1.69% 0.74¢ 0.794 0.414 0.374
14.6 = 16.55 13.90 £ 12.57 12.97
Probc3 11.05 + 0.55°8 1.134 1.588 0.828 1.05% 0.22"8
11.92 15.92 + 14.37 12.70 £ 14.00 £
Probc4 14.70 + 1.414 0.62% 0.998¢ 0.8978 1.10* 0.31#
14.05 + 25.45 + 15.42 + 13.20 £ 13.62
Probc5 16.87 + 2.09* 1.43% 2.85* 0.79"8 1.16* 0.35%

Table 1. In vitro evaluation of probiotic bacteria Probc 1, 2, 3, 4 and 5, submitted to the
antagonistic challenge. Inhibition halo (mm) against to Staphylococcus aureus (StA),
Enterococcus durans (ED), Micrococcus Iuteus (ML), Pseudomonas aeroginosa (PA),
Escherichia coli (EC) and Aeromonas hydrophila (AH).

Different letters indicate significant differences between the treatments in the column by the
Tukey test (p<0.05).
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Objetive: Evaluate embryos sensibility of Prochilodus lineatus to dimethyl sulfoxide (DMSO), dimethyl acetamide

(DMA), dimethyl formamide (DMF), methanol (MET), glycerol (GLI), propylene glycol (PROP), glucose (GLIC) and
sucrose (SAC).

Materials e Methods: Embryos of Plineatus at Gastrule stage, were exposed to five internal cryoprotectants (DMSO;
DMA; DMF; MET, GLI e PROP) from 1M to 5SM concentrations, and two external cryoprotectants (SAC e GLI) from
0.1M to 1M concentrations, for 20 minutes.

Evaluate were performed by Bartlett test, Shapiro-Wilk test and Kruskal Wallis test, using R Statistical Software.

Results: Differences were observed between the cryoprotectants used and concentrations (P=0.009). Among cryoprotectants,
DMA and DMF promoted an elevated toxicity on embryos for all concentrations tested. DMSO and DMF have the same
results with high survival rate at M and 2M, as well as greater sensitivity of embryos 3M.

MET showed a survival rate of 50% or higher, from 1M to 3M concentrations. However PROP survival rates vary from
55% and 74% at all evaluated concentrations (Graphic 1). Among external cryoprotectants, sacarose showed survival rate
of 80% with the concentration of 0.75M.
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