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OBSERVACAO IMPORTANTE

Os resultados desta dissertacao serdo parcialmente apresentados no texto que segue
abaixo em funcgéo de estarem sendo submetidos ao processo de patenteamento. Em
funcdo das normas que regem este processo, os resultados aqui detectados serdo
futuramente apresentados sob forma de artigo cientifico.
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RESUMO GERAL

Na ultima edicdo do “Estado mundial da pesca e aquicultura” da FAO (2014)
destacou-se o importante papel dessas atividades na eliminacdo da fome, no fomento da
salde e na eliminacdo da pobreza. Além disso, focou-se na necessidade de considerar a
seguranca ambiental da atividade aquicola. Essas informac@es foram consideradas para
0 desenvolvimento desta pesquisa estudando a interagdo entre os sistemas de cultivo do
tipo BFT (foco importante de investigagdo como alternativa para garantir producdes
aquicolas sustentaveis), o camardo branco do Pacifico (Litopenaeus vannamei), uma
espécie amplamente utilizada em aquicultura, e a quercetina, um composto flavonoide
que possui propriedades antioxidantes.
XHXXXXHXXXKHIXIXKHXIIXHKIIEKHKXIEKHKKIXKHXIIXKHXXIKHKXIEKHKXIEKHKKIXEKXIIXKXXIXHKXXEXHKXXEXXXXKXXKK
XHXXXXHKXXKHXXIXKHXXIXHKXIEHKXIEKHKKIXKHKIIXKHXXIKHKIIEKHKXIEKHKKIXKXIIXKXXIXKXXEXHKXXEXXXXKXXKK
XXXXKXXXXKXXEXKXXEXKXXKKXXKKKXKXXEXKXXKKXXKKXXKKXXKXXIXKXXKKXXKKXXKXXXKXXKK
XXXXKXXXXKXXKXKXXEXKXXKKXXKKKXKXXKKXXKKXXKKXXKKKKXKXXXKXXKXKXXKKXXKXXXKXXXKXK
XHXXXHXXXKHXXIXKXXIXHKXXEKHKXIEKHKKIXKXIIXKXXIXHKXXEKHKXXEKHKKIXEKXIIXKXXIXHKXXEXKXXEXXXXKXXKK
XHXXXHXXXKHXXIXKXXIXHKXXEKHKXIEKHKKXKHXIIXKHXXIKHKXXEKHKXXEKHKKIXKXKEXKXXIXHKXXEXKXXEXXXXKXXKK
XXXXKXXXXKXXKXKXXKKXXKKXXKKKXKXXKKXXKKXXKKXXKKXXKXXEXKXXKXKXXKKXXKXXXKXXKXK
XXXXKXXXXKXXXKXXKKXXXKKXXKKKXKXXEXKXXKKXXKKXXKKXXKXXEXKXXKXKXXKKXXKKXXKXKXKK
XHXXXHXXXKHXXIXKXXIXHKXXEKHKXIEHKKIXKXIIXKXXEXHKXXEKHKXIEKHXKIXKXKIXKXXEXHKXXEXKXXEXXXXKXXKK
XHXXXHXXXKHXXIXKXXIXHKXXEKHKXIEKHKKIXKXIIXKXXIXHKXXEKHKXXEKHKKIXEKXIIXKXXIXHKXXEXKXXEXXXXKXXKK
XXXXXXXXKXXXXKXXKKXXXKKXXKKKXKXXKKXXKKXXKKXXKKKKKXXKXKXXKKXXKKXXKXXXKXXKK
XXXXKXXXXKXXXXKXXXKKXXKKXXKKXXKKXXKKXKKXXKKXXKKXXKKXXKKXXKXXXKXXKXXXKKXXXK
XHXXXHXXXKHXXIXKXXIXHKXXEKHKXXKHKKIXKHXIIXKXXEXKXXEKHKXXEKHKXIXKXXIXKXXIXKXXEXKXXKXXXKXXKK
XHXXXHXXXKHXXIXKXXIXHKXXEKHKXXKHKKIXKHXIIXKXXEXKXXEKHKXXEKHKKIXKXXIXKXXIXKXXKKXXKXXXKXXKK
XXXXXXXXKXXXKXXKKXXKKXXKXXKKXXKKXXKKXXKKXXKKKKXKXXXKXXKKXXKKXXKXXXKXXKK
XXXXKXXXXKXXXXKXXXKKXXKKXXKKXXKKXXKKXKKXXKKXXKKXXKKXXKKXXKXXXKXXKXXXKKXXXK
XXXXXXXXKXXXEXXXXKXXKKXXKKXXKKKXKXXKKXXKKXXEXKXXKKXXKKXXKXXXKXXKXXXKKXXXK

) 9,0,0,9,0,0.0,0,0.0,0,0.0,0,0.0,0,0.0,0,0.0,0,0.9,0,0.0,0,0.0.0,0,0,0,0.0.0,0.0,0,0.0.0,0.0,0,0.0,0,0.0,0,0.0,0,0,0,0,0.0,0,0.0,0,0.4

Palavras Chave: Bioflocos, antioxidante, XXXXXXXXXXXXXX
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ABSTRACT

In the last edition of the "World state of fisheries and aquaculture™ FAO 2014 it was
highlighted the important role of such activities in the elimination of hunger, the
promotion of health and the eradication of poverty. Also, it was focused on the need to
consider the environmental safety of aquaculture activity. These information were
considered for the development of this research by studying the interaction between
BFT culture systems (most important focus of research as an alternative strategy to
ensure sustainable aquaculture products), the Pacific white shrimp (Litopenaeus
vannamei), a species widely employed in aquaculture, and quercetin, a flavonoid
compound that has antioxidant properties.
XHXXXXHXXXKHXXIXKHXXIXHKXXEHKXIEKHKKIXKHKIIXKHXXIKHKIIEKHKXIEKHKKIXKXIIXKXXIXHKXXEXHKXXEXXXXKXXKK
XHXXXHKXXKHXXIXKHXIIXHKXIEHKXIEKHKKIXEKXIIXKHXXIKHKHIIEKHKXIEKHKKIXKHXIIXKXXIXHKXXEXHKXXEXXXXKXXKK
XXXXKXHXXXKXXIXKXXEXKXXKKXXEKKKXKXXEXKXXKKXXEKKXXKKXXKXXXKXXEXKXXKKXXKXXXKXXKK
XXXXKXXXKXXXKXXEXKXXKKXXKKXXKXXKKXXKKXXKKXXKKXKXKXXKXKXXKKXXKKXXKXXXKXXKXK
XHXXKHXXXKHXXIXKXXIXHKXXEKHKXIEKHKKIXKHXIIXKXXEKHKXXEKHKXIEKHKKIXEKXKIXKXXIXHKXXEXKXXEXXXXKXXKK
XHXXXHXXXKHXXIXKXXIXHKXXEKHKXIEKHKKXKHXIIXKHXXIKHKXXEKHKXXEKHKKIXKXKEXKXXIXHKXXEXKXXEXXXXKXXKK
XXXXKXXXXKXXXKXXKKXXKKXXKKKXKXXIXKXXKKXXKKXXKKXXKXXEXKXXKXKXXKKXXKXXXKXXKK
XXXXKXXXXKXXXKXXKKXXKKXXKKKXKXXEXKXXKKXXKKXXKKXIXEKXKXKXXKXKXXKKXXKKXXKXKXKK
XHXXXHXXXKHXXIXKXXIXHKXXEKHKXIEKHKKXKHXIIXKHXXIKHKXXEKHKXXEKHKKIXKXKEXKXXIXHKXXEXKXXEXXXXKXXKK
XHXXXHXXXKHXXIXKXXIKHKXXEKHKXIEKHKKIXKHXIIXKXXIKHKXXEKHKXXEKHKKIKXIIXKXXIXHKXXEKKXXEXXXXKXXKK
XXXXXXXXKXXXXKXXKKXXKKXXKKKXKXXKKXXKKXXKKXXKKKXKXXXKXXKKXXKKXXKXXXXXXKXK
XXXXXXXXKXXXKXXKKXXKKXXKKXXKKXXKXXKKXXKKXXKKXXEXKXXKKXXKXXXKXXKXXXKKXXXK
XHXXXHXXXKHXXIXKXXIXKXXEKHKXXKHKKXKXIEXKXXEKHKXXEKHKXXEKHKKIXKXXIXKXXIXHKXXEXKXXKXXXKXXKK
XHXXXHXXXKHXXIXKXXIXKXXEKHKXXKHKKIXKXXIXKXXEXKXXEKHKXXEKHKKIXKXXIXKXXIXHKXXEXKXXKXXXKXXKK
XXXXXXXXKXXXXKXXKKXXKKXXKKKXKXXKKXXKKXXKKXXKXKKKXXKXKXXKKXXKKXXKXXXKXXKK
XXXXXXXXKXXXKXXKKXXKKXXKKXXKKKXKXXKKXXKKXXEXKXXKKXXKKXXKXXXKXXKXXXKKXXXK
XHXXXHXXXKHXXIXKXXIXKXXEKHKXXKHKKXKXIEXKXXEKHKXXEKHKXXEKHKKIXKXXIXKXXIXHKXXEXKXXKXXXKXXKK
XXXXHXXXKHXXXKXXIXKXXEKHKXIEXHKXXKXXIXKXXEXKXXEKKXXKKKIXKXXIXKXXEXHKXXEKKKXKXXXKXXKKX

i9,0,0,9,0,0.9,0,0,0,0,0.9,0,0,9,0,0.9,0,0,0,0,0.9,0,0.9,0,0,0,0,0.9,0,0.9,0,.0.9,0,0,0,0,0,0,0,0.9,0,0.0,0,0.9,0,0,0,0,0,9,0,0,0,0,

Key Words: Bioflocs, antioxidant, XXXXXXXXXXXXXXXX.



89
90

91
92
93
94
95
96
97
98
99
100
101

102
103
104
105
106
107
108
109
110

111
112
113
114
115
116

117
118
119

INTRODUCAO GERAL

Na atualidade a aquicultura é possivelmente o setor de producéao de alimentos de
crescimento mais acelerado, representando quase o 50% dos produtos pesqueiros
mundiais destinados a alimentacdo. Assim, € reconhecido que a saiude do mundo e a
seguridade alimentar no futuro depende em parte da responsabilidade e sustentabilidade
da pesca e da aquicultura (FAO, 2014). Nesse sentido, surgiu a necessidade de buscar
alternativas que garantam producdes aquicolas mais sustentaveis, como os sistemas de
bioflocos ou sistemas BFT (“Biofloc Technology System”), os quais sdo considerados
como uma alternativa eficaz na reducdo da emisséo de efluentes diminuem a quantidade
de agua utilizada, utilizam a comunidade microbiana para a manutencédo da qualidade da
agua do cultivo, além de ser alimento adicional para os animais cultivados (Browdy et
al. 2001; Hopkins et al. 1995; Wasielesky et al. 2006a).

Segundo Wasielesky et al. (2006b), os bioflocos sdo agregados de bactérias
heterotroficas, ciliados, flagelados, rotiferos, entre outros microrganismos. Estes
organismos se multiplicam mediante adicdo de fontes de carbono no sistema de cultivo
(melago, dextrose, entre outros), eficiente aeracdo e presenca de COmMPOStos
nitrogenados dissolvidos na &gua (amonia, nitrito e nitrato), que se acumulam em
funcdo da auséncia de renovacdo da agua. Desta forma, os compostos nitrogenados,
toxicos em altas concentracdes no meio, sdo aproveitados pelos microrganismos e
transformados em biomassa microbiana, que além de melhorar a qualidade da agua

ainda servira de alimento aos camaroes.

Assim também, um importante aspecto em relagdo aos agregados microbianos é
o melhor aproveitamento dos nutrientes originados pelos préprios bioflocos e pela ragdo
ndo consumida pelos camardes, gerando uma melhoria na conversao alimentar. Estudos
realizados com o sistema BFT demonstraram que 29% do alimento consumido pelo
camardo Litopenaeus vannamei pode ser proveniente do floco microbiano presente na
agua do cultivo (Burford et al. 2003).

Da mesma forma, algumas pesquisas relatam a diversidade de compostos bioativos
presentes nos bioflocos, incluindo carotenoides, clorofilas, fitoesterdis, bromofendis e

acucares aminados (Ju et al. 2008), entre outros. Estes contribuem para melhorar o

6
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desempenho bioquimico, fisiologico e zootécnico dos animais cultivados como € o caso
do camardo branco do Pacifico Litopenaeus vannamei, que € a principal espécie de
camarao cultivado e comercializado em diferentes partes do mundo, especialmente pela
sua qualidade e seus valores nutricionais (Okpala, 2014; Okpala et al. 2014; Wang et al.
2010).

Portanto, o estudo destes componentes bioativos nos bioflocos ou da manipulacéo
dos mesmos, torna-se necessario para maximizar sua funcdo (Xu & Pan, 2012), ndo
somente para melhorar o cultivo e para mitigar problemas como o estresse oxidativo nos
organismos cultivados, sendo também apontando para melhoria do produto final a ser

consumido.

A busca por alimentos que possuam um ou mais nutrientes adicionados com efeitos
benéficos para a saude, contendo componentes com atividade fisiolégica e bioldgica,
além dos nutrientes, estd cada vez mais em ascensdo por parte de produtores e
consumidores. Nas Ultimas duas décadas vem sendo usado o termo “funcional” para
alimentos que fornecam beneficios bioquimicos e fisiologicos adicionais, além de
satisfazerem necessidades nutricionais (Anjo, 2004). Entre os principais componentes
de alimentos considerados como funcionais, podem-se destacar os probidticos, as fibras
alimentares, os acidos graxos e os antioxidantes, que incluem uma grande gama de
substancias como as vitaminas A (carotenoides), C (&cido ascérbico), E (tocoferol) e os
compostos fenolicos, como os flavonodides e acidos fendlicos, que exercem papel
importante na protecdo contra os radicais livres (ILSI, 2002). A quercetina (Figura 1) é
um dos compostos flavonoides que estd gerando maior interesse, pelas suas
carateristicas. Segundo Lee et al. (2015), a quercetina mostrou propriedades
antioxidantes e de antiproliferagdo, inibindo o crescimento de células cancerosas.
Também estudos de Qian et al. (2015), com camardo branco e quercetina demostraram
a acdo conservante do flavonoide, oferecendo um efeito tardio na degradagéo do

musculo do camardo quando refrigerado (4 °C).
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Figura 1. Estrutura Quimica da Quercetina. (PubChem, 2015)

Por outro lado, estudos de Martins et al. (2015), verificaram que o camarao
Litopeneaus vannamei cultivado em sistema BFT, teve uma melhoria na sua capacidade
antioxidante quando comparado a camardes da mesma espécie em cultivos
convencionais. Tornando interessante o estudo do efeito que pode exercer a
suplementacdo com compostos antioxidantes como quercetina, ndo somente em

camardes, assim como nos bioflocos presentes no sistema de cultivo.
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OBJETIVO GERAL

Determinar a influéncia da adicdo de quercetina na agua de cultivos de camardo branco
do Pacifico - Litopenaeus vannamei - em sistema BFT (“Biofloc Technology System”).

OBJETIVOS ESPECIFICOS

a. Estabelecer os efeitos da adicdo de quercetina na qualidade da agua, em
especial os relacionados com compostos nitrogenados.

b. Avaliar o teor de flavonoides totais nos bioflocos quando suplementados
com quercetina.

C.  XXXOKXXXHXHXXIXHXXXEKHKXXKHXIIXKXXIXHKXXIKHKXIEXHKXIXKXXIXKXXIXKXXIXKXXKKXXX
XHXXKXXXXKXXXKXXKXXXEKKXXEKKXXKKXXKXXEXKXXKKXXKKXXKXXXKXXKXK

d. XXOXXKXEXXXEXXXEXXXKXIXHKXEXXXEKXXEKXXKXXHKXEXXXEKXXKXXKXIXXXKXXKXXKX

$0,.0.0.0.0.0.0.0.0.0.0.0.000000000,0.0,0,0,0,0,0,0,0,0,0,0,0,0,.0,0,.0,0,0.0.0.0.0.0.0.0.0.0.6.0.0.0 0 ¢
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CAPITULO I
Influéncia da adicéo de quercetina na agua de cultivo do tipo BFT e seus efeitos
nos parametros de qualidade da agua e nos parametros antioxidantes dos

bioflocos.
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RESUMO

Na busca de alternativas e metodologias para garantir producdes aquicolas
sustentaveis, aumenta-se o interesse na investigacdo de sistemas de bioflocos (BFT), os
quais possibilitam uma menor utilizacdo de &gua quando comparados a cultivos
convencionais, diminuem a emisséo de efluentes e geram maior biosseguranga. Além de
reciclar a racdo ndo consumida, os bioflocos consideram-se suplemento a dieta dos
organismos cultivados, e possuem no seu conteudo, diversos compostos bioativos,
incluindo carotenoides, clorofilas, fitoesterdis e acucares
aminados. XXXXXXXXXXXXXXXEXXXEXXXKXXXXEXXXEXXXEXXXKXIXHKKEXKXEXXXEXXXKXXKXXKXKXXKX
XXXXXXXXKXXXKXXKKXXKKXXEXKKXEKXXEXKXXKKXXKKXXEKKXXKXKEXKXXEXKXXKKXXKXXXKXXKK
XHXXXXHXXXKHXXIXKHXXIXHKXXEHKXIEKHKKIXKHKIIXKHXXIKHKIIEKHKXIEKHKKIXKXIIXKXXIXHKXXEXHKXXEXXXXKXXKK
XHXXXHKXXKHIXIXHKXXIKHXXIEKHKXXKHKKIXKHKXIXKHXIIKHKXIEKHKXIEKHXKIXKXXIXKXXEKHKXXEXHKXXKXXXKXXKXK
XXXXKXHXXXKXXIXKXXEXKXXKKXXEKKKXKXXEXKXXKKXXEKKXXKKXXKXXXKXXEXKXXKKXXKXXXKXXKK
XXXXKXXXXKXXXKXXKKXXEXKXXKKKXKXXIXKXXKKXXKKXXKKXXKXXKKXXKKXXKKXXKXXXKXXKK
XHXXXHXXXKHXXIXKHXXIXHKXXEKHKXIEKHKKIXKHXIIXKXXIKHKXXEKHKXXEKKKIXEKXIIXKXXIXHKXXEXXXXKXXXKXXXKXK
XHXXXHXXXKHXXIXKXXIXHKXXEKHKXIEKHKKXKHXIIXKHXXIKHKXXEKHKXXEKHKKIXKXKEXKXXIXHKXXEXKXXEXXXXKXXKK
XXXXKXXXXKXXXKXXKKXXKKXXKKKXKXXIXKXXKKXXKKXXKKXXKXXEXKXXKXKXXKKXXKXXXKXXKK
XXXXKXXXXKXXEXKXXEXKXXKKXXEKKKXKXXEXKXXKKXXKKXXKKXXKXXIXKXXKXKXXKKXXKXXXKXXKK
XHXXKHXXXKHXXIXKXXIXHKXXEKHKXIEKHKKIXKHXIIXKXXEKHKXXEKHKXIEKHXXIXKXXIXHKXXEKXXXEKKXXEXXXXKXXXKXK
XHXXXHXXXKHXXIXKXXIKHKXXEKHKXIEKHKKIXKHXIIXKXXIKHKXXEKHKXXEKHKKIKXIIXKXXIXHKXXEKKXXEXXXXKXXKK
XXXXXXXXKXXXKXXKKXXXKXXKKXXKKKXKKXKKXXKKXXEXKXXKKXXKKXXKXXXKXXKXXXKKXXXK
XXXXXXXXKXXXKXXKKXXKKXXKKXXKKXXKXXKKXXKKXXKKXXEXKXXKKXXKXXXKXXKXXXKKXXXK
XHXXKHXXXKHXXIXKXXIXKXXEKHKXXKHKKIXKXXIXKXXEKKXXEKHKXXEKHKKIXKXXIXKXXIXKXXEXKXXKXXXKXXKK
XHXXXHXXXKHXXIXKXXIXKXXEKHKXXKHKKIXKXXIXKXXEXKXXEKHKXXEKHKKIXKXXIXKXXIXHKXXEXKXXKXXXKXXKK

1 0.0.0.0.0.0.0.0.0.0.0.0.00000000000.0.0,0.0,0,.0,0,0,0,0,0.0,0,0,.0,0,0,0,:0.0.9.0.0.0.0.0.0.0.0.0.0.0.0.0.00000 000 ¢

Palavras chave: bioflocos, antioxidantes, XXXXXXXXXXXX

13



306
307

308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329

330

331

332

333

334

ABSTRACT

In the search for alternatives and methodologies to ensure sustainable
aquaculture products, it increases the interest in research bioflocos systems (BFT),
which lower water use when compared with conventional culture systems, reduced the
emission of effluents and generate greater biosecurity. In addition to recycling the
unconsumed feed, the bioflocs are considered as supplements to the diet of reared
organisms, possessing many bioactive compounds, including carotenoids, chlorophyll,
phytosterols and amino sugars.
XXXXRXXXXKXXXKXXEXKXXKKXXEKKIXEKXXEXKXXEXKXXEKKXXEKKKIXEKKXEXKXXKKXXKKXXKXXXKXKXKK
XXXXXXXXKXXXKXXKKXXKKXXEXKKXEKXXEXKXXKKXXKKXXEKKXXKXKEXKXXEXKXXKKXXKXXXKXXKK
XHXXXXHXXXKHXXIXKHXXIXHKXXEHKXIEKHKKIXKHKIIXKHXXIKHKIIEKHKXIEKHKKIXKXIIXKXXIXHKXXEXHKXXEXXXXKXXKK
XHXXXXHXXXKHIXIXKHKXIKHKXIEHKXIEKHKKIXKKXIXKXIIKHKXIEKHKXIEKHXKIXKXXIXKXXIKHKXXEKHKXXEXXXXKXXKXK
XXXXKXHXXXKXXIXKXXEXKXXKKXXEKKKXKXXEXKXXKKXXEKKXXKKXXKXXXKXXEXKXXKKXXKXXXKXXKK
XXXXKXXXXKXXXKXXKKXXEXKXXKKKXKXXIXKXXKKXXKKXXKKXXKXXKKXXKKXXKKXXKXXXKXXKK
XHXXKHXXXKHXXIXKXXIXHKXXEKHKXIEKHKKIXKHXIIXKXXEKHKXXEKHKXIEKHKKIXEKXKIXKXXIXHKXXEXKXXEXXXXKXXKK
XHXXXHXXXKHXXIXKHXXIXHKXXEKHKXIEKHKKIXKHXIIXKHXXIKHKXXEXHKXXEKHKKIXKHKIIXKXXIXKXXIXKXXEXXXXKXXKK
XXXXKXXXXKXXXKXXKKXXKKXXKKKXKXXIXKXXKKXXKKXXKKXXKXXEXKXXKXKXXKKXXKXXXKXXKK
XXXXKXXXXKXXEXKXXEXKXXKKXXEKKKXKXXEXKXXKKXXKKXXKKXXKXXIXKXXKXKXXKKXXKXXXKXXKK
XHXXXHXXXKHXXIXKXXIXHKXXEKHKXIEKHKIIXKHXIIXKXXIKHKXXEKHKXXEKHXKIXEKXIEXHKXXEKHKXXEXKXXKXXXKXXXKXK
XHXXXHXXXKHXXIXKXXIKHKXXEKHKXIEKHKKIXKHXIIXKXXIKHKXXEKHKXXEKHKKIKXIIXKXXIXHKXXEKKXXEXXXXKXXKK
XXXXXXXXKXXXKXXKKXXXKXXKKXXKKKXKKXKKXXKKXXEXKXXKKXXKKXXKXXXKXXKXXXKKXXXK
XXXXXXXXKXXXKXXKKXXKKXXKKXXKKXXKXXKKXXKKXXKKXXEXKXXKKXXKXXXKXXKXXXKKXXXK

), 9,0,0.9,0,0,0,0,0.0.0,0.0,0,0.0,0,0.0,0,0.0,0,0.9,0,0.0,0,0.0,0,0.0,.0,0.0,0,0.0,0,0.0,0,0.0,0,0.0,0,0.0,0,0.0,0,0.0,0,0.0,0,0.0,0,0.0,0,

Keywords: Bioflocs, antioxidants, XXXXXXXXXXXXXXXX
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INTRODUCAO

A producdo aquicola tem sido incrementada na Gltima década a nivel mundial,
alcancando uma producdo de crustaceos cultivados de 6,4 milhdes de toneladas no ano
2012, representando o 9,7% da producdo aquicola total. No entanto, a producdo em
alguns dos paises de maior importancia aquicola como a Tailandia caiu para 1,2 milhdes
de toneladas de 2011 a 2012, devido aos danos causados por inundacdes e doencas de
camardes (FAO, 2014). Em vista disso, produtores, pesquisadores e empresas do setor
vém buscando alternativas e metodologias para garantir producfes mais sustentaveis.
Dentre estas estratégias estdo os sistemas que incluem policultivo com tilapias e
sistemas com bioflocos (BFT, em inglés “Biofloc Technology System”), além de
alteracdes na manipulacdo dos cultivos para garantir melhores resultados zootécnicos
(Wasielesky et al. 2013)

Segundo Wasielesky et al. (2006b), os bioflocos sdo agregados de bactérias
heterotréficas, ciliados, flagelados, rotiferos, entre outros microrganismos. Estes
organismos se multiplicam mediante adi¢do de fontes de carbono no sistema de cultivo
(melaco, dextrose, entre outros), eficiente aeracdo e presenca de compostos
nitrogenados dissolvidos na agua (amonia, nitrito e nitrato), que se acumulam em
funcdo da auséncia de renovacdo da agua. Dessa forma, os compostos nitrogenados,
toxicos em altas concentracBes no meio, sdo aproveitados pelos microrganismos e
transformados em biomassa microbiana, que além de melhorar a qualidade da agua

ainda servira de alimento aos camaroes.

Assim, sistemas de cultivo do tipo BFT sdo foco importante de pesquisas,
principalmente, devido aos beneficios que oferecem na producdo, ndo sO para 0S
organismos, sendo também para o meio ambiente. O uso do sistema BFT possibilita
menor utilizagdo de agua quando comparado a cultivos convencionais (Wasielesky et al.
2006a), diminui a emissdo de efluentes, gera maior biosseguranca reduzindo os
impactos ambientais (Hopkins et al. 1995, Browdy et al. 2001), além de reciclar a racdo

ndo consumida e ser um suplemento a dieta dos camardes (Schryver et al. 2008).

Outro importante aspecto em relacdo aos agregados microbianos € o melhor

aproveitamento dos nutrientes originados pelos proprios bioflocos e pela racdo néo
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consumida pelos camardes, gerando uma melhoria na converséo alimentar. Estudos
realizados com o sistema BFT demonstraram que 29% do alimento consumido pelo
camarao Litopenaeus vannamei pode ser proveniente do floco microbiano presente na
agua do cultivo (Burford et al. 2003), sendo que ele ndo sO representa uma fonte
importante de proteinas, sendo que supre as necessidades de lipidios, minerais e
vitaminas dos camardes (Moss et al. 2006). Além disso, algumas pesquisas relatam que
os bioflocos tém diversos compostos bioativos, incluindo carotenoides, clorofilas,
fitoesterois, bromofendis e acucares aminados (Ju et al.
2008)XXXXXXXXXKXXKXXKXIXHXXEXXXEKXXKXXHXXEXXXEKXXEKXXKKIXHXXKXXEXXXKXXXXKXXXKXXKXXXK
XXXXKXXXXKXXEXKXXKKXXKKXXEKKKXKXXIXKXXKKXXKKXXKKKIXKXXXKXXKKXXKKXXKXXXKXXKK
XHXXXXHXXXKHXXIXKHXXIXHKXIIKHKXIEKHKKIXKHXIIXKHXXIKHKXIEKHKXIEKHKKIXKKIIXKXXIXHKXXEXHKXXEXXXXKXXKK
XHXXXXHKXXKHXXIXKHXXIXHKXIEHKXIEKHKKIXKHXIIXKHXXIKHKXXEKHKXXEKHKKIXKHXIIXHKXIIKHKXIEXXXXKXXXKXXXKXK
XHXXXKXXXKXXXKXXXKKXXKKXXKXKIXKXXEXKXXEKKXXEKKXXKXXIXKXXEXKXXKKXXKXXXKXXKK

XXXXKXXXXKXXEXKXXEXKXXKKXXKKKXKXXEXKXXKKXXKKXXKKXXKXXIXKXXKKXXKKXXKXXXKXXKK
XHXXXHXXXKHXXIXKXXIKHKXXEKHKXIEKHKKIXKHXIIXKXXIKHKXXEKHKXXEKHKKIKXIIXKXXIXHKXXEKKXXEXXXXKXXKK
XHXXXHXXXKHXXIXKXXIXHKXXEKHKXIEKHKKIXKXXEXKXXEKHXXIEKHKXIEKHKIIXKXXIXKXXEKHKXXEKKXXKXXXKXXKXK
XXXXKXXXXKXXXKXXKKXXEXKXXKKKXKXXIXKXXKKXXKKXXKKXXKXXKKXXKKXXKKXXKXXXKXXKK
XXXXKXXXXKXXXKXXKKXXKKXXKKXXKXXKKXXKKXXKKXXKKXXKXXKKXXKKXXKKXXKXXXKXXKK
XHXXXHXXXKHXXIXKXXIXHKXXEKHKXIEKHKKXKHXIIXKHXXIKHKXXEKHKXXEKHKKIXKXKEXKXXIXHKXXEXKXXEXXXXKXXKK
XHXXKHXXXKHXXIXKHXXIXHKXXEHKXIEKHKKIXKKIIXKHXXIXHKXXEKHKXIEKHKKIXKHKIIXKXXIXKXXIXHKXXKXXXKXXXKK
XXXXKXXXXKXXXKXXKXKXXKKXXKKKXKXXEXKXXKKXXKKXXKKXXKXXKXKXXKKXXKKXXKXXXKXXKK
XXXXXXXXKXXXKXXXKKXXKKXXKKXXKKKXKXXKKXXKKXXKKXXKKXXKKIXKXXXKXXKXXXKKXXK
XHXXKHXXXKHXXIXKXXIXHKXXEKHKXXKHKKXKHXXEXKXXEXKXXEKHKXXEKHKKIXKXXIXKXXEKKXXEXXXXKXXXKXXKXK
XHXXXHXXXKHXXIXKXXIXHKXXEKHKXXKHKKIXKHXIIXKXXEXKXXEKHKXXEKHKXIXKXXIXKXXIXKXXEXKXXKXXXKXXKK
XXXXXXXXKXXXKXXKKXXKKXXKKXXKKKXKXXKKXXKKXXEXKXXKKXXKKXXKXXXKXXKXXXKKXXXK
XXXXXXXXKXXXEXXXKKXXKKXXKKXXKKKXKXXEXEXXXKKXXEXKXXKKXXKKXXKXXXKXXKXXXXKKXXXK
XHXXKXHXXXKHXXIXKXXIXKXXEKHKXXKHKKIXKXXEXKXXEXHKXXEKHKXXEKKIIXKXXIXKXXIXKXXEKKXXKXXXKXXKK
XHXXKHXXXKHXXIXKXXIXKXXEKHKXXKHKKXKHXIIXKXXEKKXXEKHKXXEKKKIXKXXIXKXXIXKXXEXKXXKXXXKXXKK
XXXXXXXXKXXXKXXKKXXKKXXKKXXKKKXKXXKKXXKKXXEXKXXKKXXKKXXKXXXKXXKXXXKKXXXK
XHXXXHXXXKHXXIXKHXXIHKHXXIHKXIEKHKXIEXHKIIXEKHXXIEKXXIXHKXXIKHKXIEXHKXIEKXXIXEKXXIXKXXIXKXXKXKXXKK
XXXXHXXXKHXXXKHXXEXKXXEKHKXXEKHKKXKXXIXKXXEXKXXEXKXXKKKIXKXXIXKXXEXHKXXEKKKXKXXXKXXKKX

,9,0,0,0,0,0,0,0.0.0.0,.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.00000,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0.0,.0.0.0.0.0.0.0.0.0.0.0.0.60 0 ¢
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,9,0,0.0,0,0.0.0,0.0,0,0.0,0,0.0,0,0.0,0,0.0,0,0.9,0,0.0,0,0.0.0,0.0.0,0.0.0,0.0,0,0.0,0,0,0.0,0.0,0,0.0,0,0.0.0,0.0,0,0.9,0,0.0,0,0.0,0,0 4
,9,0,0,9,0,0,9,0,0,9,0,0.9,0,0,9,0,0.9,0,0.9,0,0.9,0,0.0,0,0,9,0,0.9,0,0.9,0,0.9,0,0.0,0,0,9,.0,0.9,0,0.0,0,0,0,0,0.0,0,0.9,0,0.0,0,0.0,0,0.¢
,9,0,0,9,0,0,9,0,0,9,0,0,9,0,0,9,0,0.9,0,0.9,0,0.9,0,0.9,0,0,9,0,0.9,0,0.9,.0,0.9,0,0.0,0,0,9,0,0,9,0,0.0,0,0.0,0,0.0,0,0.9,0,0.9,0,0.0,0,0 4
,9,0,0.0,0,0.0,0,0.0.0,0.0,0,0.0,0,0.0,0,0.0,0,0.9,0,0.0,0,0,0.0,0.0.0,0.0,0,0.0,0,0.0,0,0.0,0,0.0,0,0.0,0,0.0,0,0.0,0,0.9,0,0.0,0,0.0,0,0 4
. 9,0,0.0,0,0.0.0,0.0.0,0.0,0,0.0,0,0.0,0,0.0,0,0.9,0,0.0,0,0.0.0,0.0.0,0.0,0,0.0,0,0.0,0,0,0.0,0.0,0,0.0,0,0.0.0,0.0,0,0.9,0,0.0,0,0.0,0,0 4
. 9,9,0.9,0,0,9,0,0,9,0,0.9,0,0.9,0,0.9,0,0.9,0,0.9,0,0.0,0,0,0,0,0.9,0,0.9,0,0,9,0,0.0,0,0,9,0,0,0,0,0.0,0,0.0,.0,0.0,0,0.9,0,0.0,0,0.0,0,0¢
. 9,9,0,9,0,0.9,0,0.0,0,0.9,0,.0,9,0,0.9,0,0.9,0,0.9,0,0.0,0,0,0,0,0.9,0,0.9,.0,0.0,0,0.0,0,0,0,0,0,0,0,0.0,0,0.0,0,0.0,0,0.9,0,0.0,0,0.0,0,04
,9,0,0,9,0,0.9,0,0,0,0,0.9,0,0,9,0,0.9,0,0.9,0,0.9,0,0.0,0,0,0,0,0.9,0,0.9,0,0.0,0,0.0,0,0,0,0,0.0,0,0.0,0,0.0,.0,0.0,0,0.9,0,0.0,0,0.0,0,04
,9,0,0.9,0,0.0.0.0.0.0,0.0,0,0.0.0,0.0.0,0.0.0,0.9,0,0.0.0,.0.0.0,0.0.0,0.0.0,0.0,0,0.0.0,0.0.0,0.0,0,0.0,0,0.0.0,0.0,0,0.9,0,0.9,0,0.0,0,0 4
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MATERIAIS E METODOS

MATERIAL BIOLOGICO E DELINEAMENTO EXPERIMENTAL

O experimento foi realizado nas dependéncias do laboratorio de Carcinocultura,
localizado na Estacdo Marinha de Aquacultura (EMA) da Universidade Federal do Rio
Grande-FURG.
XHXXXKXXXXKXXKXKXXEXKXXKKXXEKKKXKXXEXKXXKKXXKKXXKKXXKXKXKXXEXKXXKKXXKXXXKXXKK

) 0.0.0.0.0.0.0.0.0.0.0.0.000000,00,0,0.0,0,0,0,0,0,0,0,0,0,0,0,0,0,.0,:0,0,.0.0.0.0.0.0.0.9.0.0.0,0.9.0,0.0.0.9.0.0.0.¢.9.9.0.0.0.¢.0.0.0.8

XHXXXHXXXKHXXIXKHXXIXHKXXEHKIIEKHKKIXKKIIXKHXXIKHKIIEKHKXIEKHKKIXKXXIXKXXIXHKXXEXHKXXEXXXXKXXKK
XXXXKXHXXXKXXXKXXEXKXXKKXXEKKKXKXXEXKXXKKXXEKKXXEKKKIXKXKEXKXXKKXXKKXXKXXXKXXKK
XXXXKXHXXXKXXIXKXXEXKXXKKXXEKKKXKXXEXKXXKKXXEKKXXKKXXKXXXKXXEXKXXKKXXKXXXKXXKK
XHXXXHXXXKHIXIXKHXXIXHKXIEKHKXIEKHKKIXEKHXIIXKHXIIKHKIIEKHKXIEKHKKIXKKIIXHKXIEKHKXIEXHKXXEXXXXKXXXKXK
XHXXXHXXXKHXXIXKHXXIXHKXIEKHKXIEKHKKIXKKIIXKHXXIKHKIXEKHKXIEKHKKIXKXXIXKXXIXKXXEXHKXXEXXXXKXXKK
XXXXKXXXXKXXXKXXKKXXKKXXKKXXKXXKKXXKKXXKKXXKKXXKXXEXKXXKKXXKKXXKXXXKXXKK
XXXXKXXXXKXXXKXXKKXXEXKXXKKIXEKXXKKXXKKXXKKXXKKXXKXXXKXXKXKXXKKXXKXXXKXKXKK
XHXXKHXXXKHKXIXKHXXIXHXXXEKHKXXEKHKIIXKHXIIXKXIIXHKXXEKHKXIEKHKXIEKHKKIXKXXIXKXXIXKXXIXKXXKXXXK
As caixas estiveram equipadas com o sistema de aeracao por ar difuso, injetando ar no
sistema através de um soprador tipo “blower” (7 hp), e distribuido pelas caixas por
pedras porosas ligadas em mangueiras de
SHCONE. XXXXXXXXXXXHXXXEXHKXXEXXKXKXXIXKXXIXKXXEXHKXXEKHKXXKXXIXKXXIXKXXIXKXXKKXXKKXXX
XHXXKHXXXKHXXIXKXXIXHKXXEKHKXXEKHKKXKXIIXKXXEKHKXXEKHKXXEKKKIXKXXIXKXXIXHKXXEXKXXKXXXKXXKK
XXXXXXXXKXXXXKXXKKXXKKXXEXKXXKKXXKXXKKXXKKXXEXKXXKKXXKKXXKXXXKXXKXXXKKXXK
XXXXKXXXXKXXXKXXKKXXXKKXXKKKXKXXXKXXKKXXEKKXXKXKXKXXKXKXXKKXXKKXXKXXXKXXKK
XHXXKHXXXKHXXIXKXXIXHKXXEKHKXXEKHKKXKXIIXKXXEKHKXXEKHKXXEKKKIXKXXIXKXXIXHKXXEXKXXKXXXKXXKK
XHXXKHXXXKHXXIXKXXIXHKXXEKHKXXEKHKKXKXIIXKXXEKHKXXEKHKXXEKKKIXKXXIXKXXIXHKXXEXKXXKXXXKXXKK
XXXXKXXXXKXXXXKXXXKXXKKXXKKXXKKKXKXXKKXXKKXXKKXXKKKXKXXXKXXKXXXKKXXXK
XXXXKXXXKXXKXXXKKXXKXXXKXXKXKXXKKXXKKXXKKXXKXXKKXXKXKXXKKXXKKXXKXX
XHXXKHXXXKHXXIXKXXIXHKXXEKHKXXEKHKKXKXIIXKXXEKHKXXEKHKXXEKKKIXKXXIXKXXIXHKXXEXKXXKXXXKXXKK
XXXXHKXXKHXXXKHXXIXKXXEKHKXXEKKKXKXXIXKXXKKXXEKKXXKKKXKXXIXKXXEXHKXXKKKXKXXXKXXKKX
XXXXHXXXRKXXXKXXIXKXXEKHKXXEKKXXKXXIXKXXEKKXXEKKXXEKKKIXKXXIXKXXEKKXXEXKKXKXXXKXXKKX

,9,0,0,9,0,0.9,0,0,0,0,0,9,0,0.9,0,0.9,0,0.9,0,0.9,0,0.9,0,0,0,0,0.9,0,0.9,0,0,9,0,0.0,0,0,0,0,0.9,0,0.0,0,0,9,0,0,0,0,0.9,0,0,0,0,0,0,0,0¢
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QUERCETINA

A quercetina com 95% de pureza foi obtida da Sigma-Aldrich

QUALIDADE DA AGUA

Diariamente, foram medidos os pardmetros fisico-quimicos como oxigénio
dissolvido (mg/l), temperatura da agua (°C), salinidade e pH através do medidor
multiparametros (YSI modelo profissional plus). Além disso, foram medidos
diariamente 0os compostos nitrogenados; as concentracbes de amonia seguiram a
metodologia segundo UNESCO (1983), o nitrito e nitrato segundo as metodologias
descritas por Bendschneider e Robinson (1952), e Aminot e Chaussepied (1983)
respetivamente. A alcalinidade foi analisada de acordo com a metodologia descrita por
APHA (1998) e os soélidos sedimentaveis (SS) por meio de cone Imhoff pelo método

proposto por Avnimelech (2009).

EXTRATO DE BIOFLOCO

0.0.9.0,0,0,.0.0.0.0,0,0.0.0.0.0,:0,.0.0.0,0.0,0.0.0.0.0,0,.0.0.0.0,.0,0.0.0.0.0,:0,0.0.0,0.0,:0.0.0.0.0,:0,0.0.0,0,.0,0.0.00.0,0,.0.6.04
1 0,0.0.0.0.0.0.0.0.0.0.0.000000.0.0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,:0,.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0000009090090.0,00,00,0
1 0.0.0.0.0.0.0.0.0.0.0.0.0000000.0,0,0,0,.0,0,0,0,0,0,0,0,0,0,0,0,0,0,.0.0.0.0.0.0.0.0.0.0.0.0.0.00.0.0.0.0000000000000,0
). 9,.9,0,0,0.0.0.0,0,0,.0.0.0.0,0,0.0.0.0.0,0,:0.0.0.0,0,0.0.0,0.0,0,:0.0.0,0,0,0.0.0.0.0,.0,0.0.0.0,0,0.0.00.0,0,0.0.0.0,0,0.0.6.0.0,0,0.0.0,0.¢
), 9.9,0,0,0.0.0.0,0,0,:0.0.0.0,.0,0.0.0.0.0,0,:0.0.0.0,0,0.0.0,0.0,0,:0.0.0,0,0,0.0.0.0.0,.0,0.0.0.0,0,0.0.00.0,0,0.0.0.0,0,0.0.6.0.0,0,0.0.0,0.¢
1 0,0.0.0.0.0.0.0.0.0.0.00000000.0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,:0,.0.0.0.0.0.0.0.0.0.0.0.0.0.0.000060009090090.0,00,00,0
1 0,0.0.0.0.0.0.0.0.0.0.0.0000000.0,0,0.0,.0,.0,0,0,0,0,0.0,0,0,0,0,0,0,:0,0.0.9.0.0.0.0.0.0.0.0.0.0.0.0.0.0.6.0006000000.0,00,0¢

1,9,0,0,9,0,0.9,0,0.0,0,0.0,0,0.0,0,0.9,0,0.0,0,0.0,0,0.0.0,0.0.0,0.0,0,0.0,.0,0.0,0,0.0,0,0.0,0,0,0,0,0.0,0,0.0,0,0,0,0,0.0,0,0.0,0,4

DETERMINACAO DO TEOR DE FLAVONOIDES TOTAIS
O teor de flavonoides totais foi determinado nas amostras de biofloco coletadas
diariamente por espectrofotometria, usando o método colorimétrico com cloreto de

aluminio (AICI3) proposto por Marques (2012).

DETERMINACAO DA CAPACIDADE ANTIOXIDANTE
A capacidade antioxidante foi determinada seguindo a metodologia de Amado et
al. (2009) para determinacgéo da capacidade antioxidante total contra radicais peroxil em
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organismos aquaticos. Portanto os reagentes utilizados foram: tampdo de reacdo
ajustado a pH 7,20 (HEPES 30 mM; KCI 200 mM; MgCI 1mM, dissolvidos em agua
ultrapura), ABAP (2,2"-azobis (2 metilpropionamidina) dihidrocloreto, 4 mM) e solucgéo
estoque de 2,7 diclorofluresceina (H,DCF-DA).

As leituras foram realizadas em fluorimetro com leitora de microplacas (Victor
2, Perkin 347 Elmer), a cada 4 minutos durante 1 hora, a 37° C para promover a geracdo
de peroxi-radicais através da termoélise do ABAP. Para os ensaios foram dispostos em
cada poga da microplaca branca: 127,5 ul de tampdo de reacdo, 10 ul de extrato de
biofloco, 7,5 ul de agua ultrapura ou do gerador de radicais peroxil (ABAP), e
finalmente 10 pl de solucdo de H,DCFDA, foram realizados dosagens em triplicata e
tendo um branco para cada amostra. Posteriormente, os dados de capacidade
antioxidante foram expressos como a diferenga de area relativa das unidades de
fluorescéncia nas amostras com e sem ABAP, assim sendo, menores valores da area

relativa indicam uma maior capacidade antioxidante.

ANALISE ESTATISTICA DOS RESULTADOS
Os resultados de cada uma das variadveis registrada e obtidas nos diferentes tratamentos
foram comparados através do teste de ANOVA de duas vias (concentracdo de
quercetina e tempo de exposi¢do), comparando-se as médias de cada tratamento. Em
todos os casos foi utilizado um nivel de significacdo de 5%. As comparacBes entre as
médias dos diferentes tratamentos realizaram-se através do teste de Newman-Keuls
segundo Vieira & Hoffmann (1989). Em todos os casos 0s pressupostos de normalidade
e homogeneidade de variancias foram avaliados e foram aplicadas transformagdes

matematicas se pelo menos um dos requisitos ndo era verificado.
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RESULTADOS

Os resultados dos pardmetros de qualidade da agua obtidos ao longo do experimento
sdo apresentados na Tabela 1, mostrando as medias e 0 desvio padrédo para cada
tratamento. Nao foram observadas diferencas significativas (p<0,05) desses parametros

entre os tratamentos.

Tabela 1. Valores de oxigénio dissolvido, pH e alcalinidade no final do periodo
experimental. Os dados estdo expressos na forma de Média + desvio padrdo. Letras
iguais indicam auséncia de diferencas estatisticamente significativas entre os diferentes
tratamentos (p>0,05).

Tratamentos/ 0,25 mg/L 0,5 mg/L 1 mg/L 2 mg/L
N Controle : : . .
Parametros quercetina quercetina quercetina quercetina
Oxigénio

dissolvido ~ 7,98+2,31°  8,02+1,56°  8,10+1,20°  7,89+129°  8,09+0,56°
(mg/L)
pH 8,01+092%  7,85%2,33°  8,02+058°  8,05+058°  8,07+143°

Alcalinidade

(mg/L) 157,51+4,52% 160,27+4,81% 165,08+2,40° 166,11+1,37* 162,5+2,56°

Em quanto as variacdes na concentracdo de amodnia (Figura 2) é evidenciada uma
diminuicdo em todos os tratamentos, mostrando-se uma diferenca significativa do
tratamento controle com respeito dos tratamentos com adi¢do de quercetina no final do
experimento, sendo menor a concentracdo de amodnia no tratamento controle, porem
permanecendo dentre os limites estabelecidos como étimos para o desenvolvimento do

cultivo. (Figura 3)

Amodnia
0.2017 Figura 2 Variagdes na
—@- Controle ~ A -
concentragdo de amdnia
015 W 0.25 total ao longo
k & 0.5 periodo  experimental
> ¥ 1.0 nos diferentes
o 0107 - 20 tratamentos. Os dados
c S80  expressos  Como
0.05 médiat 1 desvio
padréo.
0.00 T T T 1
0 2 4 6 8
Tempo
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Figura 3. Variagbes na concentracdo de amonia total no final do periodo experimental nos
diferentes tratamentos. Os dados sdo expressos como médiat 1 desvio padrdo. Letras iguais
indicam auséncia de diferencas estatisticamente significativas (p>0.05), linha ponteada indica
limite estabelecido como 6timo para o desenvolvimento do cultivo.

Com relacdo as concentragdes de nitrito, estas tiveram diferencas significativas
(p<0,05) entre o grupo controle e os tratamentos de 1mg/L e de 2mg/L com respeito aos
tratamentos de 0,25mg/L e 0,5mg/L, 0s quais apresentaram um aumento na
concentracdo de nitrito, alcancando um valor maximo de 0,22mg/L como se pode
observar na Figura 4, porem permanecendo dentre os limites estabelecidos como

6timos para o desenvolvimento do cultivo. (Figura 5)

Nitrito
0.251
—@- Controle
0.20 - & 0_25
N . 0.5
(@) -
> 0.15 ¥ 1.0
= - 2 0
D 0.104
€
0.051
0.00 T 1
0 2 4 6 8
Tempo

Figura 4. Variacbes na concentracdo de nitrito ao longo do periodo experimental nos diferentes
tratamentos. Os dados sdo expressos como médiax 1 desvio padrao
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Figura 5 Variacdes na concentracdo de amonia total no final do periodo experimental nos diferentes
tratamentos. Os dados sdo expressos como média+ 1 desvio padrdo. Letras iguais indicam auséncia
de diferencas estatisticamente significativas (p>0.05), linha ponteada indica limite estabelecido
como 6timo para o desenvolvimento do cultivo.

Na Figura 6, referente a concentracdo de nitrato, observa-se um comportamento

uniforme em todos os tratamentos ao longo do experimento, sem apresentar diferencas

significativas. Também permanecendo dentre os limites estabelecidos como 6timos para
o0 desenvolvimento do cultivo. (Figura 7)
Nitrato
50 A
—@- Controle
& 0_25
- 40 4 4 0_5
o
z ¥ 1.0
g 30 - - 2 0
IS
20+
0 2 4 6 8
Tempo

Figura 6. VariacBes na concentracdo de nitrato ao longo do periodo experimental nos
diferentes tratamentos. Os dados sdo expressos como médiax 1 desvio padréo.
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Figura 7 Variagdes na concentracdo de nitrato no final do periodo experimental nos diferentes
tratamentos. Os dados sdo expressos como médiat 1 desvio padrdo. Ndo se apresentaram
diferencas estatisticamente significativas (p>0.05), linha ponteada indica limite estabelecido
como 6timo para o desenvolvimento do cultivo.

A respeito da quantidade de sélidos sedimentaveis, observa-se na Figura 8 uma
tendéncia uniforme de aumento ao longo do periodo experimental, atingindo valores

méaximos de 150 ml/L sem evidenciar diferencias significativas entre os tratamentos.

Sé6lidos Sedimentaveis

200+
Controle

0_25
0_5
1.0
2_0

1509
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Figura 8. Variagdes na quantidade de solidos sedimentdveis ao longo do periodo
experimental nos diferentes tratamentos. Os dados sdo expressos como médiat 1 desvio
padrdo
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),0,:0,0,.0.0.0.0.0.0.0.0.0.0.0.0.0.0.000000000000,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,.0.0.0.0.0.0.0.0.0.0.0.0.0.0 4
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1 0,0.0.0.0.0.0.0.0.0.0.0.0000000,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,.0,0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0000000000000,0
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Figura9.
XHHXHXXXXXXIKKHHKHIHXXXIIEIIKHKHKHIXXIIIIKHHKHIHKIIIIEIIKKHKHKHKXXXIIIKHKHKHKHKXXIIEXIXIXEKKXXXXXKXK
XHHXHXXXXXXIKKHHKHIHXXXIIEIIHKHKHKIXXIIIIKHHKHIHKIIIIEIIKHKHKHKIXIIIIKHKHKHKHKIXXIXEXIXIXEKKXXXXXKXK
XHXHXXXXXXXKKXXXX

Na Figura 10,
XXXXXXHXXXHXXEXHXXEKHIXEXXHKXIXHXXEKXXKHIIKXIXHKXIHXXEKHXXEXIHXIIXHKXEXXXEXXXEKIXXXIXXXXXXKXX
XXXXHXXHXXXHXXEXHXXEKHXXKXXHXXIXHXXEKHXXEKHIIKIIXHKXIHXXEKHXIEKIIXEXXIXHKKIXHKXEXXXEKXIXKXXIXXXIXXXKXX
XXXXXXHXXXHKXEXXXEKXXEXXXKXXKXEXKXEKXXKXXKXIXKXIKKXEKXXEKXXKXXKKIXKXEXXXKXXKXXKXXXX

) 0,0.0.0.0.0.0.0.0.0.0.0.000000.0.0.0,0.0.0,0,0,0,0,0,0,.0,0,0,0,0,.0,.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0000060000900000,9900,06,

Na Figura 11
OOOKXXXHKXIHXKIIHXKIEHXIIXEXHXIXEXHKXIHXKIEXHXXIEHKIIXEXHKIIXHXKKIXHXXXEXHXXIXEXXXIXXXXIXXXKKXK
XHXXXXHXXXEXHXXXHXKIIHXKIIXHKIEXHKIIEXHKIIXHXHKIIHXHKIIXHXKIXEXHKXIXEXHKIIXEXXIIXHXKIIXHXXIXIXXXXKXXXXXK
XHXXXXXXXXKXIEXKXXEXKKIXHXKKIXHKKIIXHKKIEXKKIXEXKKIXEXKKIXXKKIXHKKIIXKKIXXKKIXXXKIXXXKIXXXKXK

,9,0,0.9,0,0.9,0,0,0,0,0,9,0,0,9,0,0.9,0,0.9,0,0.9,0,0.9,0,0,0,0,0.9,0,0.9,0,0.9,0,0.0,0,0.9,0,0,0,0,0.0,0,0.0,.0,0,0,0,0.9,0,0.0,0,0,0,0,0 ¢
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DISCUSSAO

O oxigénio dissolvido (OD) é um dos fatores mais importantes para o adequado
desenvolvimento de sistemas BFT tendo em conta sua relagdo com o crescimento e a
sobrevivéncia de organismos. Segundo Zhang et al. (2006), o valor da concentracdo de
OD apropriado para cultivos de camardes deve estar acima de 5 mg/L, portanto, 0s
valores alcancados neste experimento com medias entre 7,73 e 8,40mg/L em todos 0s

tratamentos, ndo se encontraram afetados pela adicdo de quercetina.

Os valores de pH e alcalinidade ficaram nas faixas de tolerdncia para
Litopenaeus vannamei, descritas por Van Wyk & Scarpa (1999) e Ebeling et al. (2006).
Onde recomendam valores de pH dentro da faixa de 7,0 e 8,3 para 0o melhores
resultados de crescimento e sobrevivéncia dos camardes e de alcalinidade entre 100 e
170 mg/L de CaCOsg.

Para todos os tratamentos o0s niveis de compostos nitrogenados, aménia, nitrito e
nitrato estiveram dentro dos niveis de seguranca; 1 mg/L para aménia, 25 mg/L para
nitrito e 45 mg/L para nitrato (Van Wyk & Scarpa 1999, Lin & Chen 2001, Lin & Chen
2003). Evidenciou-se uma queda ao longo do periodo experimental na concentracdo de
amonia e um aumento na concentragdo de nitrito, consequéncia do processo normal de
nitrificacdo e do aumento da biomassa microbiana, esse Ultimo é confirmado com o
acréscimo dos solidos sedimentaveis como efeito da fertilizacdo organica com melaco
segundo a metodologia proposta por Avnimelech (1999) e Ebeling et al. (2006), onde se
manteve aproximadamente uma relagdo C/N entre 15 e 20:1 utilizando como fonte de

carbono o farelo de trigo para desenvolvimento dos microrganismos.

Sendo assim, é possivel afirmar que os valores dos parametros de qualidade da
agua medidos no presente estudo conseguiram-se manter nos niveis 6timos para o
desenvolvimento de cultivos BFT de L. vannamei, sem ser afetados pela adicdo de

quercetina.

,9,0,0,9,0,0.9,0,0,0,0,0,9,0,0.9,0,0,9,0,0.0,0,0.9,0,0.9,0,0,0,0,0.9,0,0.9,0,0,0,0,0.0,0,0,0,0,0.0,0,0.0,0,0.0,0,0,0,0,0.9,0,0.0,0,0,0,0,0¢
,9,0,0,9,0,0,9,0,0,0,0,0,9,0,0.9,0,0,9,0,0.9,0,0.9,0,0.9,0,0,0,0,0.9,0,0.9,0,0,0,0,0.0,0,0,0,0,0.0,0,0.0,0,0.0,0,0,0,0,0.9,0,0,0,0,0,0,0,0¢
,9,0,0.9,0,0,9,0,0,0,0,0,9,0,0,9,0,0.9,0,0.9,0,0.9,0,0.0,0,0,0,0,0.9,0,0.0,0,0,0,0,0.0,0,0,0,0,0,0,0,0.9,0,0.0,.0,0.0,0,0.9,0,0.0,0,0.0,0,0 4
,0,9,0.0.0,0,0.0,0.0.0,0,0.0,0,0.0,0,0,0,0.0.0.0.0.0,0,0.0.0,0.0,0,0.0,0,0.0.0,0.0,0,0.0.0,0.0,0,0.0,0,0.0,0,0.0,0,0.0,0,0.0,0,0.0.0,0,0,0,
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CAPITULO 1l
Influéncia da adicéo de quercetina na agua de cultivo do tipo BFT de camaréo
branco do pacifico Litopenaeus vannamei, e seus efeitos em parametros

antioxidantes e de dano oxidativo.
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RESUMO

A aquicultura tem impulsionado a demanda e o consumo de espécies como 0
camardo, que se estabelece como um dos produtos aquicolas mais importantes, por
representar o 15% do valor total dos produtos pesqueiros comercializados. A nivel
internacional, em 2012 teve uma crescente demanda de consumo.
XXXXKXHXXXKXXIXKXXEXKXXKKXXEKKKXKXXEXKXXKKXXEKKXXKKXXKXXXKXXEXKXXKKXXKXXXKXXKK
XHXXXXHKXXKHXXIXKHXXIXHKXIEHKXIEKHKKIXKHKIIXKHXXIKHKIIEKHKXIEKHKKIXKXIIXKXXIXKXXEXHKXXEXXXXKXXKK
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XXXXKXXXXKXXXKXXKKXXKKXXKKKXEKXXEXKXXEXKXXKKXXEKKKIXKXXXKXXEXKXXKKXXKXXXKXXKK
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XXXXRXXXXKXXEXKXXEXKXXKKXXKKXXKXXKKXXKKXXKKXXKKXXKXXIXKXXKXKXXKKXXKXXXKXXKK
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) 9,0,0.9,0,0.0,0,0.0.0,0.0,0,0.0,0,0.0,0,0.0,0,0.0,0,0,0,0,0.0.0,0.0,0,0.0,0,0.0,0,0.0,0,0.0,0,0,0,0,0.0,0,0.0,0,0,0,0,0.0,0,0.0,0,0.0.¢

Palavras chave: Antioxidantes, Alimento funcional, Peroxidacéo lipidica.
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ABSTRACT

Aquaculture has favored the demand and consumption of species such as shrimp, one of
the most important aquaculture products because it represents 15% of the total value of
fish products traded internationally in 2012 and it has a growing consumer demand.
XHXXXXHXXXKXXXKXXEXKXXEKHKXXEKKKIXEKXXIXKXXEKKXXEKHKXXEKKKIXEKXKIXKXXEXKXXEXKXXKKXXKXXKK
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Keywords: Antioxidants, functional food, lipid peroxidation.
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INTRODUCAO

D 0,0,0.0,0,0,0.0,0,0.0.0,0,0.0.0,0,0.0.0,0,0.0.9,0.0.0,.0,0,0.9,0,0.0,9,0.0.0,0,0,0.0,0,0 0,9.0,0.0,.0,0,0.9,0,0,0.9,0,0.0,0,0,0.0,0,0.0,9,0.0.0,0,0,0.0,9,.0.9,0,¢.0,9,0.0.0.9,0 ¢
) 9,0,:0.0,9.9.0.0,0.0.0.0,9.0.0.9.9.0.0.0.0.0.0.9,0.0.0.0.0.0.9.0,¢.0.9.00 0,900,900 0.0.00 00009900000 0.0000.00 00000000000 000000.00000 4
. 9,9,0,0,0,0.0.0,0,0.¢.0,0,0.0.0,0,0.0.0,0,0.0,9,0,0.0.0,0,0.9,0.¢.0.9,0.0.0,0,0,0.0,0,0.0,0.0,0.0,.0,0,0.9,0,0,0,9,0,0.0,0,0.0.0,0,¢.0.9,0.0.0,0,0,0.0,0,0.0,0.¢,0,9,0.0.0,0,¢ 0.4
D 0,0,0,0,0,0.0.0,0,0.0.0,0,0.0.0,0,0.0.0,0,0.0.9,0,0.0,.0,0,0.9,0,0.0,9,0.0.0,0,0,0.0,0,0 0,9.0,0.0,.0,0,0.9,0,0,0.9,0,0.0,0,0.0.0,0,0.0,9,0.0.0,0,0,0.0,9,.0.9,0,¢.0,9,0.0.0.9,0 ¢
) 9,0,0.0,9.9.0.0,0.0.0.0.9,0.0.9,9.0.0.0.0.0.0.9,0.0.0.0.0.0.9.0,¢.0.9.0.0 0,900,000 0,900 0,00 09900000 0.0000.00 00000000000 000009.00000 4
D 9,0,0,0,0,0.0.0,0,0.0.0,0,0.0.0,0,0.0.0,0,0.0.9,0,0.0,.0,0,0.9,0,¢.0,9,0,0.0,0,0,0.0,0,0 0,0,.0,0.0,.0,0,0.9,0,0,0.0,0,0.0,0,0,0.0,0,0 0,0, 0,0,0,0.0.9,0,0.9,0.¢.0.9,0:¢.0,,¢, 0.4
D 9,0,0,0,0.0.0.0,0,0.0.0,0,0.0.0,0.0.0.0,0,0.0.9,0.0.0,.0,0.0.9,0,¢.0.9,0.0.0,0.0,0.0,0,0 0,9.0,0.0.9,0,0.9,0,¢,0.9,0,0.0,.0,0,0.0,0,0.0.9,0.0.0.0,0.0.0.9,0.0.9,0,¢.0.9,0.0.0.9,0 ¢
D 9,0.:0.0,9.9.0.0.0.0.0.0.0.0.0.0,.9.0.0.0.0.0.0.9.0.0.0.0.0.0.9.0,¢.0.9.0.0.0.9.00.0.90 0,900 0,00 09.900.000 00000900090 0000000 000000000004
D 0,0,0,0,0.0.0.0,0,0.0.0,0,0.0.0,0.0.0.0,0,0.0.9,0.0.0.0,0.0.9,0,¢.0,9,0.0.0.0.0,0.0,0,0 0,9.0,0.0.9,0,0.9,.0,0,0,0.¢,0.9,0.0.0.9,0,0.0,0,0.0.9,.0,0.0.9,0,0.0.0.¢.0.9,0,¢.0.9,0,0¢
D 9,0,0,0,0,0.0.0,0,0.0.0,0,0.0.0,0,0.0.0,0,0.0.9,0.0.0,.0,0.0.9,0,¢.0,9,0.0.0,0.0,0.0,0,0 0,9.0,0.0.9,0,0.9,0,0,0.9,0,0.0,.0,0.0.9,0,0.0,9,.0.0.0,0,0.0.0.9,.0.9,0,¢.0.9,0.0.0.9,0 ¢
D 9,0.:0.0,9.9.0.0.0.0.0.0.9.0.0.9.9.0.0.0.0.0 0.9.0.0.0.0.0.0.9.0,¢.0.9.00.0.9.00.0.90 0,900 0,00 0.9.90 00000000090 00000000000 0000 00000004
D 9,0,0,0,0.0.0.0,0,0.0.0,0,0.0.0,0,0.0.0,0,0.0.9,0.0.0,.0,0.0.9,0,¢.0.9,.0.0.0,0.0,0.0,0,0 0,0,0,0.9,0,0 0,0,0.0.0,.0.¢,0.9,0,0.0.9,0,0.0,.0,0.0.9,.0,0.0.9,0,0.0.0,¢,0.9,0,¢.0.9.0,0¢
D 9,0.:0.0,9.9.0.0.0.0.0.0.9.0.0.9.9.0.0.0.0.0.0.9.0.0.0.0.0.0.9.0,¢.0.9.00.0.900.0.90 0,900 0,00 0.9.90 00000000090 00.90 00000000000 0.0.000004
D 9,0,:0.0,9.9.0.0.0.0.0.0.9.0.0.9,.9.0.0.0.0.0.0.9.0.0.0.0.0.0.9.0,¢.0.9.00.0.9.00.0.00 0,900 0,00 0.9.900.000 00000900000 00000.00 000000000004
D 9,0,0,0,0,0.0.0,0,0.0.0,0,0.0.0,0.0.0.0,0,0.0.9,0.0.0.0,0.0.9,0,¢.0,9.0.0.9,0.0.0.9,0,0.0,.0.0,0.9,.0,0 0,.9,0,0,0,0,0,0.0,0,0,0.9.0,0.0.9.000.0,000.000.9000,6,006.004
D 9,0.:0.0,9.9.0.0.0.0.0.0.0.0.0.0,9.0.0.0.0.0.0.9.0.0.0.0.0.0.9.0,¢.0.9.00.0.9.00.0.90 0,900 0,00 0.9.90 00000000090 00.00 0000000 000000.000004
D 9,0.:0.0,9.9.0.0.0.0.0.0.0.0.0.9.9.0.0.0.9.0 0.9.0.0.0.0.0.0.9.0,¢.0.9.900.0.9.00.0.90 0,000 0,00 0.9.90 00000000090 00.00 00000000000 0.000000 4
) 0,0,0,0,0.0,0.0,0,0.¢.0,0,0.0.0,9.0.0.0,0,0.0,.0,0,0.0,0,0.0.9,0,¢.0.9.0.0.0.0.¢.0.9,00.0,.0.000.9,0 0,90 00.9000,0,000.00 0000000 00.0000000.6,000004
D 9,0.:0.0,9.9.0.0.0.0.0 0,000,900, 0.9.0.0.0.0.0.0.9.0,¢.0.9.00.0.9.00.0.90 0,000 0,00 0.0.900.000 00000900000 00000.00 000000000004
D 9,0.:0.0,9.9.0.0.0.0.0.0.0.0.0.9,.9.0.0.0.9.0 0.9.0.0.0.0.0.0.9.0,¢.0.9.00.0.9.00.0.90 0,900 0,00 0.9.90 00000000090 00.00 0000000 00000000000 4
) 0,0,0,0,0.0.0.0,0,0.¢.0,0,0.0.0,0.0.0.0,0,0.0.9,0.0.0.0,0.0.9,0,¢.0.9,0.0.0.0.0.0.0,.0,0 0,0.0,0.0,.9,0,0.9,.0,¢,0,9,0,0.0,.0,0,0.0.0,00.9.00 0000000 00,000.6,000004
D 9,0.:0.0,.9.0.0,0.0.0 0,000,000, 0.0.0.0.0.0.0.0.9.0,¢.0.9.00.0.900.0.90 0,000 0,00 0.0.900.000 00000900000 00000.00 000000000004
D 9,0.0.0,9.9.0.0.0.0.0.0.0.0.0.9.9.0.0.0.9.0 0.9.0.0.0.0.0.0.9.0,¢.0.9.90.0.900.0.00 0,000 0,00 0.0.900.000 00000900000 00000.00 000000000004
. 0,0,0.0,0.0.0.0,9,0.0.0,0,0.0.0,9.0.0.0,0,0.0.9,0.0.0.0,0.0.9,0,¢.0.9,0.0.0,0.0.0.0,.0,0 0,9.0,0.0,.9,0,0.9,.0,¢,0,0,0,0.0,.0,0,0.0,.0,0.0.9,.0.0.0.9,0.0.0.9,0.0.9,0,¢,0.9,0.0.6.90 4
D 9,0.:0.0,9.9.0.0.0.0.0.0.0.0.0.9.9.0.0.0.9.0 0.9.0.0.0.0.0.0.9.0,¢.0.9.00.0.900.0.90 0,000 0,00 0.0.900.000 00000900090 00000.00 000000000004
D 9,0.:0.0,0.9.:0.0.0.0.0.0.0.0.0.9.0.0.0.0.9.0.0.9.0.0.0.0.00.9.9¢0.900.0.90 00000000 0,000000 00000000000 00.00 0000000000 0000090 04
) ,0,0.0,9.9.0.0,0,0.¢.0,9,0.0.9,9.0.0.0,.0,0.0,9,0.0.0.0,0.0.9,0,¢.0,9,.0.0.0.9.0,0.0.0.00,9.0.0.0.9.0 0,990 0,0,000.0.000.00 00900000000 000000,000004
D 0,0,0,0,0,0,0,0,0,0.0.0,0,0.0.0,0,0.0.0,0,0.0,9,0,0.0,0,0,0,0,0,0.0,9,0,0,0,0,0,0.0,0,0.0,0,0,0,0,.0,0,0,0,0,0,0.0,0,0.0,0,0,0.0,0,0.0,0,0,0.0,0,0,0.0,0,0.0.9,0,0.0,9,0,0.0.9,0 ¢
. 9,9,0,0,0,0,0.0,0,0.0.0,0,0.0.0,0,0.0.0,0,0,0,0,0,0,0,0,0,0,0,0,0.0,9,0,0.0,0,0,0.0,0,0.0,0,0,0.0,0,0,0,0,0,0,0,0,0,0.0,0,0,0.0,0,0.0,0,0.0,0,0,0,0,0,0,0,0,0.¢,0,9,0,0,0,0,¢,0.¢
) ,0,0.0,9.9.0.0,0,0.¢.0,0,0.0.9,9.0.0.0,.0,0.0,9,0.0.0.0,0.0.9,0,¢.0.9,.0.0.0.0.0,0.0,.0.00,9.0.0.0.9.00.9.900,9,000.0.000.90 00900000000 0000090,000004
D 0,0,0,0,0,0,0,0,0,0.0.0,0,0.0.0,0,0.0.0,0,0.0,9,0,0.0,0,0.0,0,0,¢.0,9,0,0,0,0,0,0.0,0,0.0,0,0,0,0,.0,0,0,0,0,0,0,0,0,0.0,0,0,0.0,0,0.0,0,0,0.0,0,0,0.0,0,0.0.9,0,0.0,9,0,0.0.9,0 ¢
D 0,0,0,0,0,0,0,0,0,0.0.0,0,0.0.0,0,0.0.0,0,0.0,9,0,0,0,0,0,0,0,0,¢.0,9,0,0,0,0,0,0.0,0,0 0,0,0,0,0,.0,0,0,0,0,0,0,0,0,0.0,0,0.0,0,0,0.0,0,0,0,0,0,0.0,9,0,0,0,0,¢,0.9,0,0.0,,0,0¢
) ,0,0.0,9.9.0.0,0,0.¢.0,9,0.0.9,9.0.0.0,.0,0.0.9,0.0.0.0,0.0.9,0,¢.0.9,.0.0.0.9.0.0.0.0.0 0,900 0,90 0990 0.9,000.0.000.00 00900000000 0000060.000004
D 0,0,0,0,0,0,0.0,0,0.0.0,0,0.0.0,0,0.0.0,0,0.0,9,0,0.0,0,0,0,0,0,0.0,9,0,0,0,0,0,0.0,0,0.0,0,.0,0,0,.0,0,0,0,0,0,0,0,0,0.0,0,0,0.0,0,0.0,0,0,0.0,0,0,0,0,0,0.0.9,0,0.0,9,0,0.0.9,0 ¢
) ,0,0,0,9.9.0.0,0,0.¢.0,0,0.0.0,9.0.0.0.0,0.0,9,0.0.0.0,0.0.9,0,¢.0.9,.0.0.0.9.¢,0.0.0.0 0,900,900 0,00 00,00 0.0.000.9000.0000.0000.0000000.0006.004
) ,0,0,0,9.9.0.0,0,0.¢.0,9,0.0.0,9.0.0.0.0,0.0,9,0.0.0.0,0.0.9,0,¢.0.9,.0.0.0.9.¢,0.0.0.00,0.00 0,90 0.9.900,0,000.0.000.00 00000000000 0000060,000004
D 0,9,0,0,0,0,0.0,0,0.0.0,0,0.0.0,0,0.0.0,0,0.0,9,0,0.0,0,0,0.0,0,¢.0,9,0,0.0,0,0,0.0,0,0 0,9,.0,0,0,0,0,0,0,0,0,0,0,0,0.0,0,0,0.0,0,0.0,9,0.0.0,0,0,0.0,0,0.0.9,0,¢.0,9,¢.0.0.9,0 ¢
) 9,0,0.0,9.9.0.0,0.0.0.0,9,0.0.9,9.0.0.0.0.0.0.9,0.0.0.0.0.0.9.0,¢0.9.00.0.00 09000000000 0,90 00.0000.00 00000000000 00.000.0000.6000.004
) 9,0,0.0,9.9.0.0,0.0.0.0,9,0.0.9,9.0.0.0.0.0.0.9,0.0.0.0.0.0.9.0,¢.0,9.0.0.0.9.00.0.00 09000000990 0.000 00000000000 0000000 000006000004
D 0,0,0,0,0,0,0.0,0,0.0.0,0,0.0.0,0,0.0.0,0,0.0.9,0,0.0,0,0,0.9,0,¢.0,9,0,0.0,0,0,0.0,0,0 0,0,.0,0,0,.0,0,0,0,0,0,0,0,0,0.0,0,0,0.0,0,0.0,9,0.0.0,0,0,0.0,0,0.0.9,0,¢.0,9,0,0.0.9,0 ¢
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D 0,0,0.0,0,0.0.0,0,0.0.0,0,0.0.0,0,0.0.0,0,0.0,9,0,0.0,0,0,0.9,0,0.0,9,0.0.9,0.¢00.9,000,0.000,0,00.9,000,0,000,0,000.00 0000000 00.0000000,0,000004
) 9,0,0.0,9.9.0.0.0.0.0.0.9.0.0.0,.9.0.0.0.0.0.0.9,0.0.0.0.0.0.9.0,¢.0,9.00.0.9.00.0.00 0,000 0,00 09900.000 00000900000 0000000 0000060000004
) ,0,0.0,9.9.0.0,0,0.0.0,9,0.0.0,9.0.0.0.0.0.0.9,0.0.0.0.0.0.9.0,¢.0,9.0.0.0.9.00.0.00 0,000 0,00 0.9.900.000 00000900000 0000000 0000090000004
D 0,0,0,0,0,0,0.0,0,0.0.0,0,0.0.0,0,0.0,0,0,0.0.9,0,0.0,0,0.0.9,0,¢.0,9,0.0.0,0,0,0.0,0,0.0,0,.0,0.0,0,0,0,9,0,0,0,0,0,0.0,0,0,0.9,0,0.0,9,0.0.0,0,0,0.0,0,0.0.9,0,¢.0,9,¢.0.0.9,0 ¢
) 9,0,0.0,9.9.0.0,0.0.0.0,9,0.0.0,9.0.0.0.0.0.0.9,0.0.0.0.0.0.9.0,¢.0,9.0.0.0.9.00.0.00 0,900 0,00 0990 0.0000.0000.00 00000000000 0000060.00000 4
) 9,0,0.0,9.9.0.0.0,:0.0.0,9,0.0.0,9.0.0.0.0.0.0.9,0.0.0.0.0.0.9.0,¢.0.9.00.0.9.00.0.00 0,000 0,00 09.900.000 00000900000 00000.00 000000000004
D 0,9,0.0,0,0.0.0,0,0.0.0,0,0.0.0,0,0.0.0,0,0.0.9,0.0.0,.0,0,0.9,0,¢.0,9,0,0.0,0,0,0.0,0,0 0,0.0,0.0,.0,0,0.9,0,0,0.0,0,0.0,0,0,0.0,0,.0,9,0.0.0,0,0,0.0,9,0.0.9,0,¢.0.9,0.0.0.9,0 ¢
) 9,0,0.0,9.9.0.0,0.0.0.0.9.0.0.0,9.0.0.0.0.0.0.9,.0.0.0.0.0.0.9.0,¢.0,9.00.0.9.00.0.00 0,000 0.0009900.000 00000000000 00000.00 000000000004
). 0,9,0,0,0,0.0.0,0,.0.¢.0,0,0.0.0,0.0.0.0,0,0.0,9,0.0.0.0,0.0.9,0.¢.0.9,0.0.0,0.00.0,0,0.0,9.0,0.0,9,0,0.9,0.0,0,9,0,0.0,0,0.0.0,0,0.0.9,0.0.0.0,0,0.0.9,0.0.9,0 0,9,0.0.0.0,¢ 0.4
D 0,0,0,0,0,0.0.0,0,0.0.0,0,0.0.0,0.0.0.0,0,0.0.9,0.0.0,.0,0.0.9,0,¢.0,9,0.0.0,0.0,0.0,0,0 0,9.0,0.0.9,0,0.9,0,0,0,0,0,0.0,.0,0,0.9,0,0.0,9,0.0.0.0,0.0.0,9,.0.9,0,¢.0.9,0.0.0.9,0 ¢
D 9,0.:0.0,9.9.0.0.0.0.0.0.9.0.0.0,.9.0.0.0.0.0.0.9.0.0.0.0.0.0.9.0,¢.0.9.0.0.0.9.00.0.90 0,900 0,00 0.9.900.000 00000900090 0000000 000000000004
. 0,9,0,0,0,0.0.0,0,0.¢.0,0,.0.0,0.0.0.0,0,0.0.9,0.0.0.0,0.0.9,0.¢.0.9,0.0.0,0.0,0.0,0,0.0,9.0,0.0,.9,0,0.9.0,0,0,9,0,0.0,0,0.0.0,0,0.0.9,.0.0.9,0,0.0,.0,0.0.9,0.¢,0,9,0.0.0.9,¢,0.¢
D 9,0,0,0,0,0.0.0,0,0.0.0,0,0.0.0,0.0.0.0,0,0.0.9,0.0.0,.0,0.0.9,0,¢.0,9,0.0.0,0.0,0.0,0,0 0,9.0,0.0,9,0,0.9,0,0,0.0,0,0.0,.0,0,0.0,0,¢.0.9,.0.0.0.9,0.0.0.9,.0.9,0,¢.0.9,0.0.0.9,0 ¢
D 9,0,:0.0,9.9.0.0.0.0.0.0.9.0.0.9.9.0.0.0.0.0.0.9.0.0.0.0.0.0.9.0,¢.0.9.000.9.00.0.90 0,900 0,00 0.9.90 00000000090 00.00 00000000000 00.000004
D 9,0,0,0,0,0.0.0,0,0.0.0,0,0.0.0,0.0.0.0,0,0.0.9,0.0.0.0,0.0.9,0,¢.0,9,0.0.0.0,0,0.0,0,0 0,9.0,0.0.9,0,0.9,.0,0,0.9,0.0.9,0,0.0.9,0,0.0.0,0.0.9,.0,0.0.9,0,0.0.0,¢,0.9,0,¢.0.9,0,0¢
D 0,0,0,0,0.0.0.0,0,0.0.0,0,0.0.0,0.0.0.0,0,0.0.9,0.0.0,.0,0.0.9,0,¢.0,9,0.0.0,0.0,0.0,0,0 0,9.0,0.0,.9,0,0.9,.0,0,0.0,0,0.0,.0,0,0.0,0,0.0.9,0.0.0.0,0.0.0.9,.0.9,0,¢.0.9,0.0.0.9,0 ¢
D 9,0,0,0,0,0,0.0.0,0.0.0.9,0,0.0,9.0.0.9,0.0,0,9,0,0.0,.0,0.0.9,0.¢.0.9,0.0.0,0,¢,0.0,0,0.0,9.0.0.0.0,0,0.9,0.0,0,9,0.0.0.9,0.0.0,0,0.0.9,0.0.0.0,0,0.0.9,¢,0.9,0,¢.0,9,0,0.0.9.4
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MATERIAIS E METODOS

MATERIAL BIOLOGICO E DELINEAMENTO EXPERIMENTAL

O experimento foi realizado nas dependéncias do laboratorio de Carcinocultura,
localizado na Estacdo Marinha de Aquacultura (EMA) da Universidade Federal do Rio
Grande - FURG.
XXXXXXXXKHXXIXKXXEXKXXKKXXEKKKXKXXEXKXXKKXXKKXXKKXIXKXXEXKXXKKXXKKXXKXXXKXXKK
XHXXXXHXXXKHXXIXKHXXIXHKXIIKHKXIEKHKKIXKHXIIXKHXXIKHKXIEKHKXIEKHKKIXKKIIXKXXIXHKXXEXHKXXEXXXXKXXKK
XHXXXHXXXKHIXIXKHXXIXHKXIEKHKXIEKHKKIXKXIIXKHXXIKHKIXEKHKXXEKHKKIXKXXIXKXXIXKXXEXHKXXEXXXXKXXKK
XXXXKXHXXXKXXIXKXXEXKXXKKXXEKKKXKXXEXKXXKKXXEKKXXKKXXKXXXKXXEXKXXKKXXKXXXKXXKK
XXXXKXXXKXXEXKXXEXKXXKKXXKKKIXKXXEXKXXKKXXKKXXKKKIXKXXEXKXXEXKXXKKXXKKXXKXXKK
XHXXXHXXXKHIXIXKHXXIXHKXIEKHKXIEKHKKIXKXIIXKHXXIKHKIXEKHKXXEKHKKIXKXXIXKXXIXKXXEXHKXXEXXXXKXXKK
XHXXXXHXXXKHXXIXKHXXIXHKIIIHKXIEKHKKIXKHXIIXKHXXIKHKXXEKHKXIEKHKKIXKXIIXKXXIXKXXEXHKXXEXXXXKXXKK
XHXXXXHXXXKHXXIXKHXXIXHKXIEHKXIEKHKKIXEKKIIXKHXXIKHKXIEKHKXIEKHKKIXKXIIXKXXIXHKXXIXHKXXEXXXXKXXXKXK
XXXXKXXXXKXXEXKXXKKXXEKKXXKKXXEKXXIXKXXKKXXKKXXKKXXKXXEXKXXKKXXKKXXKXXXKXXKK
XXXXKXXXXKXXXKXXKKXXKKXXKKKXKXXKKXXKKXXKKXXKKXXKXXEXKXXKKXXKKXXKXXXKXXKK
XHXXXHXXXKHXXIXKXXIXHKXXEKHKXIEKHKKXKHXIIXKHXXIKHKXXEKHKXXEKHKKIXKXKEXKXXIXHKXXEXKXXEXXXXKXXKK
XHXXXHXXXKHXXIXKHXXIXHKXXIKHKXIEKHKKIXKHXIIXKXXIKHKXXIKHKXIEKHKIIXKXIIXHKXXEKHKXXEXKXXKXXXKXXKXK
XXXXKXXXXKXXXXKXXKKXXKKKXKKKXKXXKKXXKKXXKKXXKKXXKXXIXKXXKKXXKKXXKXXXKXXKK
XXXXKXXXXKXXXKXXKKXXKKXXKKXXKXXIXKXXKKXXKKXXKKXXKXXXKXXKKXXKKXXKKXXKXXKK
XHXXXHXXXKHXXIXKXXIXHKXXEKHKXXEKHKKIXKKIIXKXXIXHKXXEKHKXXEKHKXIXEKXXIXKXXIXHKXXEXKXXEXXXXKXXXKK
XHXXXHXXXKHXXIXKXXIXHKXIEKHKXIEKHKKIXKXIEXKXXEKKXXEKHKXXEKXKIXKXXIXKXXEXHKXXEKHKXXKXXXKXXKK
XXXXXXXXKXXXEXXXXKXXKKXXKKXXKKKXKXXKKXXKKXXEXKXXKKXXKKXXKXXXKXXKXXXKKXXXK

) 0,0.0.0.0.0.0.0.0.0.0.0.000000.0.0.0,0.0,0,.0,0,0,0,0,0,.0,0,0,0,.0,0,.0.9.0.0.0.0.0.0.0.0.0.0.0.0.0.000606000900900.00,0000,06,

QUERCETINA
A quercetina 95% de pureza foi obtida da Sigma-Aldrich.

ANALISE DE PARAMETROS FiSICO-QUIMICOS DA AGUA
Diariamente foram avaliados através do medidor multiparametros (YSI modelo
profissional plus) o oxigénio dissolvido (mg/l) e a temperatura da agua (°C). O pH foi

analisado uma vez por dia, durante a manh&, com o auxilio de um medidor de bancada
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(marca Mettler Toledo®, modelo FE20). Além disso, foram medidos diariamente
compostos nitrogenados: aménia e nitrito. A determinacdo de amdnia seguiu a
metodologia segundo UNESCO (1983), e o nitrito segundo a metodologia descrita por
Bendschneider e Robinson (1952). O nitrato e os s6lidos sedimentaveis foram medidos
a cada 10 dias usando as metodologias de Aminot e Chaussepied (1983) e Avnimelech

(2009), respectivamente.

AMOSTRAS DE BIOFLOCOS

XXXXXXXXXKXXXXXXKKXXKKXXKKXXKKXKKKXKKXXKKXXKKXXKKXKKXXKXXXKKXXXK
XXXXXXXXXKKXXKKXXKXXKKEXKKXXKKXKXKKXXKXXKKXXKKXXKKXXKKXXKIXKXXXKXXXXXXXK
XXXXXXXXKXKXXXKIXKKXKXKKXKXKKXKKKXKKIXKKIKKKIXEXKKXKKKXKKKXKKIXKXXKXKXXXXXKXK
XXXXXXXXXKKXXKIXKXXKKXXKXKKXKKKXKKIXKKIXKXXEXKKXKKKXKKKXKKIXKXXXKXXKXXXKXK
XXXXXXXXXKXXXKKXXKXXKKXXKKXXKXXKXKKXKKXXKKXXKKXXKKXXKKXXKIXKXXXKXXXXXXKXK

1 0,0.0.0.0.0.0.0.0.0.0.0.0000000.0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,.0,.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.000000000.0,0,0.0,0,0,0¢

EXTRATO DE BIOFLOCO.

),0,:0,:0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.000000000000,0.0,0,0,0,0.0,0,0,0,0,0,0,0,9,0,0,0,0,.0.0.0.0.0.0.0.0.0.0.0.0.0 04
1 0.0.0.0.0.0.0.0.0.0.0.0.0000000.0,0,0,0.0,0,0,0,0,0,0,0,0,0,0,0,0,0,:0,0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0600009000,00.0,0,0,0¢
). 9,.9,0,0,0.0.0.0,0,0,.0.0.0.0,0,0.0.0.0.0,0,:0.0.0.0,0,0.0.0,0.0,0,:0.0.0,0,0,0.0.0.0.0,.0,0.0.0.0,0,0.0.00.0,0,0.0.0.0,0,0.0.6.0.0,0,0.0.0,0.¢
), 9.9,0,0,0.0.0.0,0,0,:0.0.0.0,.0,0.0.0.0.0,0,:0.0.0.0,0,0.0.0,0.0,0,:0.0.0,0,0,0.0.0.0.0,.0,0.0.0.0,0,0.0.00.0,0,0.0.0.0,0,0.0.6.0.0,0,0.0.0,0.¢
1 0.0.0.0.0.0.0.0.0.0.0.00000000.0,0,0.0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,:0,.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.000600090900.00,00,00,0¢
1 0,0.0.0.0.0.0.0.0.0.0.0.000000.0.0.0,0.0,0,0,0,0,0,0,0,.0,0,0,0,0,.0,.0.9.0.0.0.0.0.0.0.0.0.0.0.0.0.000060000000,00,9900,06,
) 9,.9,0,0,:0.0.0.0,0,0,:0.0.0.0,.0,0.9.0.0.0,0,:0.0.0.0,0,0.0.0.0.0,0,:0.0.0,0,0,0.0.0.0.0,.0,:0.00.0,0,0.0.00.0,0,:0.09.0.0,0.0.0.0.0,0,0.0.0 0.4

) 9,0,0.9,0,0.0,0,0.0,0,0,9,0,0.0,0,0.0,0,0.0,0,0.0,0,0.0,0,0,0.0,0.0.0,0.0.0.8

DETERMINACAO DO TEOR DE FLAVONOIDES TOTAIS
O teor de flavonoides totais foi determinado nas amostras de bioflocos coletadas
a cada 10 dias por espectrofotometria, usando o método colorimétrico com cloreto de

aluminio (AICI3) proposto por Marques (2012).

DETERM INAQAO DA CAPACIDADE ANTIOXIDANTE
A capacidade antioxidante foi determinada seguindo a metodologia de Amado et
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al. (2009) para determinacgéo da capacidade antioxidante total contra radicais peroxil em
organismos aquaticos. Os reagentes utilizados foram: tampao de reagdo ajustado a pH
7,20 (HEPES 30 mM; KCI 200 mM; MgCl 1mM, dissolvidos em &gua ultrapura),
ABAP (2,2 -azobis (2 metilpropionamidina) dihidrocloreto, 4 mM) e solucdo estoque
de 2,7 diclorofluresceina (H,DCF-DA). As leituras foram realizadas em fluorimetro
com leitora de microplacas (Victor 2, Perkin 347 Elmer) a cada 4 minutos durante 1
hora a 37° C para promover a geracao de peroxi-radicais através da termolise do ABAP.
Para os ensaios foram dispostos em cada poca da microplaca branca: 127,5 ul de
tampdo de reacdo, 10 ul de extrato de biofloco, 7,5 ul de &gua ultrapura ou do gerador
de radicais peroxil (ABAP), e finalmente 10 pul de solu¢do de H,DCFDA, foram
realizados dosagens em triplicata e tendo um branco para cada amostra. Depois, 0s
dados de capacidade antioxidante foram expressos como a diferenca de area relativa das
unidades de fluorescéncia nas amostras com e sem ABAP, assim, menores valores da

area relativa indicam uma maior capacidade antioxidante.

DESEMPENHO ZOOTECNICO DOS CAMAROES

Uma biometria inicial (n=70) foi realizada para estimar o peso medio dos
camardes a serem estocados em cada unidade experimental. No final do experimento,
foi realizada outra biometria para avaliar o ganho de peso (g) e foi realizada a contagem

dos animais de cada unidade experimental para calcular a sobrevivéncia.

DISSECACAO DOS CAMAROES
Os camardes foram coletados aleatoriamente de cada tanque e dissecados no
instante, retirando amostras de musculo e hepatopancreas. As amostras foram colocadas

em tubos eppendorff e armazenadas em ultra freezer a -80 °C para sua posterior analise.

EXTRATO DE TECIDO PARA DETERMINAGAO DE FLAVONOIDES

XXXXXXXXKKXXKXXXKXXKXXXKKXXKKXKKXXKKXXKKXXKKXKKIXKKXXKXXXKKXKXXKXK
XXXXXXXXXXXXXKKXXKKXXKKXKKXXKKXXKKXXKKXKKKXKKKXKKXXKKXEXKKXXKKXXKKXKXXKXK
XXXXXXXXKXXXXXXXXKXXKKXXKKKXKKKXXKIXKXXKKXXKKKXKKIXKKIKXKKIKKXXKKXXKXXKXK
XXXXXXXXKXXXKKXXKIXKXXXKKXXKKXKXKKXKKIXKKXXKKXKXKKXKKKXKKXXKKXXKKXXKKXXX

,9,0,0,0,0,0,0,0.0.0.0,.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.00000,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0.0,.0.0.0.0.0.0.0.0.0.0.0.0.60 0 ¢
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XHXXXXHXXXEKXXEXKXXEXKXXEKHKXXKKIIXEKXXEXKXXKKXXEKKXXEKKKIXKXXIXKXXEXKXXKKXXKXXXKXXKK
XHXXXXHXXXKHXXIXKHXXIXHKXIEKHKXIEKHKKIXKHKIIXHKHIIEKHXIIEXHKXIEKHXKIXKHKIIXHKXXIXHKXIEKHKXXEXXXXKXXXKXK
XHXXXHXXXKHXXIXKHXXIXHXXXEKHXIEKHKKIXEKHKIIXKHIXIKHKIIEKHKXIEKHKKIXEKHKXIXKXXIXHKIXEKHKXXEXXXXKXXXKK
XHXXXHXXXKXXIXKXXEXKXXEKHKXXEKHKKIXKKXIXKXXEKKXXEKHKXXEKHKKIXKXXIXKXXKKXXEKKXXKKXXKXXKK
XHXXXHXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  determinagdes  seguindo o método
colorimétrico com cloreto de aluminio (AICI3) proposto por Marques (2012), realizando
leituras em espectrofotdmetro, sendo necessaria a leitura de um branco para cada

amostra por causa da turbidez dos sobrenadantes obtidos.

HOMOGENEIZA(;AO DAS AMOSTRAS PARA TBARS

As amostras foram homogeneizadas com tampdo de homogeneizacdo de
crustdceos composto por Tris hidroximetil aminometano (C4H131NO3), EDTA
(C10H16N20s), DTT (C4H1002S2), sacarose (Ci2H22011), KCI e dissolvidos em agua
MilliQ, ajustando a pH 7,2. As amostras foram pesadas, e utilizadas em propor¢éo de
1:5 p/v e homogeneizadas em homogeneizador de bancada. Depois foram centrifugadas
com forca centrifuga de 9000 x g durante 30 minutos, em temperatura de 4°C, e foi
retirado o sobrenadante para posterior andlise de TBARS (niveis de peroxidacdo
lipidica).

DETERMINACAO DOS NiVEIS DE PEROXIDACAO LIPIDICA (TBARS)

Para determinagdo do dano oxidativo lipidico, foi utilizado o ensaio TBARS, de
acordo com a metodologia de Oakes & Van der Kraak (2003). Este método envolve a
reacdo de malondialdehido (MDA), um subproduto de degradacdo de lipidios
peroxidados, com o &cido tiobarbiturico (TBA) sob condi¢bes de alta temperatura
(95°C) e acidez, gerando um cromogeno que é quantificado por fluorometria. Foram
adicionadas as aliquotas de tecidos previamente homogeneizadas e 0s seguintes
reagentes: Hidroxitolueno butilado 67 uM (BHT), dodecil sulfato de sédio 8.1% (SDS),
acido acético 20% e acido tiobarbiturico 0,8% (TBA). Foram incubadas em banho de
agua a 95 °C por 30 min, apos esfriamento a temperatura ambiente, foram adicionados:
100ul de agua ultrapura (Milli Q) e 500 ul de n-butanol. Seguidamente, as solucdes
foram homogeneizadas por meio de vértex e centrifugadas a 3.000 x g por 10 minutos a
15°C. Posteriormente, 150 pl da fase organica foram removidos e dispostos em
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microplacas de 96 pocas para leitura da fluorescéncia usando Victor 2, Perkin Elmer
(excitagdo: 515 nm; emissdo: 553 nm). Os resultados ficaram expressos em nanomoles

de equivalentes de MDA por mg de tecido.

ANALISE ESTATISTICA DOS RESULTADOS

Os resultados de cada uma das variaveis registradas e obtidas nos tratamentos
foram comparados através do teste de ANOVA de duas vias (concentracdo de
quercetina e tempo de exposicdo), para amostras de dgua e biofloco, e ANOVA de uma
via para amostras de tecido (musculo e hepatopancreas), comparando-se as médias de
cada tratamento. Em todos os casos foi utilizado um nivel de significacdo de 5%. As
comparagOes entre as médias dos diferentes tratamentos realizaram-se através do teste
de Newman-Keuls segundo Vieira & Hoffmann (1989). Em todos o0s casos 0s
pressupostos de normalidade e homogeneidade de variancias foram avaliados e foram
aplicadas transformagBes matematicas se pelo menos um dos requisitos ndo era

verificado.
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RESULTADOS

PARAMETROS DE QUALIDADE DA AGUA.

Na Tabela 1, s&o apresentados os resultados obtidos dos parametros de qualidade da
agua, observa-se que todos se mantiveram nas faixas estabelecidas como 6timas para o
bom desenvolvimento do cultivo e sem apresentar diferenca significativa entre os
tratamentos.

Tabela 1 — Parametros de qualidade da agua (médias + desvio padrdo) no tratamento
Controle, e no tratamento com de adi¢cdo quercetina (1mg/L) durante o cultivo de
Litopenaeus vannamei em sistema BFT. Em todos os casos ndo foram observadas
diferencas estatisticas (p>0,05) para cada variavel entre o tratamento Controle e com
adicdo de quercetina.

TRATAMENTO
) CONTROLE QUERCETINA [1mg/L]
PARAMETRO
Oxigénio (mg/L) 574 + 0,029 576 + 0,028
(n=120)
pH
(2120) 8.04 + 0,041 8.01 + 0,041
A (gl 0,056 + 0,003 0,067 + 0,005
(n=120)
Nitrito (mg/L)
(1=120) 017 + 0,006 0.18 + 0,005
SITELS (i) 31.75 + 1,04 31,00 + 1,42
(n=16)
Solidos Sedimentaveis (ml/L) 8.93+ 063 1156 + 153
(n=16) e I

DESEMPENHO ZOOTECNICO DOS CAMAROES
1 0,0.0.0.0.0.0.0.0.0.0.0.000000.0.0.0,0.0.0,.0,0,0,0,0,0,.0,0,0,0,0,0,.0.9.0.0.0.0.0.0.0.0.0.0.0.0.0.00006000000.0,0,0,0000,06,
) 9,.9,0,0,0.0.0.0,.0,0,:0.0.0.0.0,0.0.0.0.0,0.0.0.0.0,0,0.0.0.0.0,0,:0.0.0,0,0,0.0.0.0.0,.0,:0.0.0.0,.0,0.0.00.0,0,.0.0.0.0.0,0.0.00.0,0,0.0.0 0.4
) 9,.9,0,0,0.0.0.0,0,0,:0.0.0.0,.0,0.0.0.0.0,0,:0.0.0.0,0,0.0.0.0.0,0,:0.0.0,0,0,0.0.0.0.0,.0,:0.0.0.0,.0,0.0.00.0,0,.0.0.0.0.0,0.0.6.0.0,0,0.0.0 0.
1 0,.0.0.0.0.0.0.0.0.0.0.00000000.0.0,0.0,0,0,0,0,0,0,0,.0,0,0,0,0,0,0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0000000900900909000,0
) 0,0.0.0.0.0.0.0.0.0.0.0.000000.0.0.0,0.0,.0,.0,0,0,0,0,0,.0,0,0,0,.0,0,.0.9.0.0.0.0.0.0.0.0.0.0.0.0.0.0000600090000,0,0,00,00,0,
,9,0,0,0,0,0,0,0.0.0,.0,0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.00000,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,.0,.0.0,.0.0.0.0.0.0.0.0.0.0.0.0.60 0 ¢

),9,0,0,0,0,0,0.0,.0,:0,.0.0.0.0.0.0.0.0.0.0.0.0.0.0.00000,00,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.00 ¢
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1182

1183

1184

1185

1186

1187

1188

1189

1190
1191

1192
1193
1194
1195

1196

1197

1198

1199

1200

1201

1202

1203

1204
1205
1206
1207

Tabela 2. Desempenho zootécnico dos camardes (média + desvio padrdo) no tratamento
controle e no tratamento com adi¢ao quercetina durante o cultivo de Litopenaeus vannamei em
sistema BFT. Letras diferentes indicam diferencas estatisticamente sianificativas (p>0.05).

Letras diferentes na mesma linha representam diferenca significativa (p<0,05).

TEOR DE FLAVONOIDES E CAPACIDADE ANTIOXIDANTE EM
BIOFLOCO

1. 9,9,9,0,:0.0.0.0,9,0,0.0.0.0,.0,0.0.0.0,0,0,.0.0.0.0,0,0.0.0,0.0,0.0.0.0,.0,0,0.0.0.0.0,0,0.0.0.0,0,0.0.0.0,0,0.0.0.0.0,0,0.0.00.0,0.4
1 0,0.0.0.0.0.0.0.0.0.0.00000000.0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,:0,.0.0.0.0.0.0.0.0.0.0.0.0.0.0.000060000900.0.0,00,00,0
1 0,0.0.0.0.0.0.0.0.0.0.00000000.0,0,0,.0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,:0,.0.0.0.0.0.0.0.0.0.0.0.0.0.0.000060000900.90.0,00,00,0

. 9,0,0.9,0,0.0,0,0.0,0,0.9,0,0.9,0,0,0,0,0,0,0,0.9,0,0,0,0,0.9,0,0.0,0,0.0,0,0.0,0,0.0,0,0,9,0,0.0,0,0.0,0,0.0,0,0.0.0,0.0,0,0.0,0,0.0,.0,

Figura 1
XXXXXIIKHHHIKKIXIKKKHHHHKIXIIEKIKHHHKIKXIIIKKKHHHIHKXXIIIKIKKHHKKXXIIXEKKXHKHKKXXXXXKKXK
XXXXXKXXXXXIKKHKHKHKXXXIIIIKHKKHKHKIXXXIIIKHKHKHKKXIIIIEIKEKHXHKKXIIIIEIKHKHKHKKXXIXIXIXIXEXXXXXXXXXK
XXXHXKXXXXXXKHKHKHXHKXXXIXIIKKKHXHKXXXIIIEIKHXHKHKKXIIIIEEKEKHXHXKXXIXIXIXEXXXXXXXXKK
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1208
1209
1210
1211
1212
1213

1214

1215

1216

1217
1218

1219

1220

1221

1222

1223
1224
1225
1226
1227

1228

1229
1230
1231
1232
1233
1234
1235
1236
1237

1, 0,0.0.0.0.0.0.0.0.0.0.0.000000,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,.0,0.0.0.0.0.0.0.0.0.0.0.0.0.0,0.000000000,0,0,0,0,0,0¢
), 9,9,0,0,0,0.0.0,0,0,:0.0.0.0,0,0.0.0.0.0,0,.0.0.0.0,0,0,.0.0,0.0,0,:0.0.0,0,0,0.0.0.0.0,0,0.0.0.0,0,0,0.0.0,0,0,0.0.0.0,0,0,0.0.0.0,0,0.0.0,0.¢
). 9,.9,0,0,0.0.0.0,0,0,0.0.0.0,0,0.0.0.0.0,0,.0.0.0.0,0,0,.0.0.0.0,0,:0.0.0,0,0,0.0.0.0.0,0,0.0.0.0,0,0,0.0.0,0,0,0.0.0.0,0,0,0.0.0.0,0,0.0.0,0.¢
1 0,0.0.0.0.0.0.0.0.0.0.0.000000,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,:0,0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.00000000900090,00,0
1 0,0.0.0.0.0.0.0.0.0.0.0.0000000,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,:0,0.0.0.0.0.0.0.0.0.0.0.0.0.0.0000000000,0,0,0,0,0,0,0

XXXXXXXXXXXXXXXXXXXXXXXXXX (Figura 2)

Figura
2XXXXXXKHXHXXXKKXXXKKXXXXEXKXXXKKXXXKKXKXKEKKKXXEKKXXXEKKXXXKXKKXXXKKXXXKXXXXKXKXXXKK
XXXXXXKXXXXKKXXXKKXXXKKXKXXEXKKXXKKXXEXEXKXXXKEKKXXXKKXXKKKXKXKKKXXKKKXXXXKXXXKKX
XHXXXXKHKXXKHKXXXEXKHXXIXKHKXXEXKXXXEKXXXIEKHKXXIXIKKHXXIXEKKKXXEXKXXXEXKXXXIXKKXXXKXKXXKKK
XHXXXXXKHXXXKHXXXXEXKHXXXXKHKKXIEXKXXXEXKXXXXEKHKXXEXIKKXIXEXEKXXXXEKKXKXKXKXKXKKKX

TEOR DE FLAVONOIDES EM CAMARAO
XXXXXXXXXXXXXKKXXKXXKXEXKKXXKKXXKKXKXKKXXKXXKXXXKKXXKKXXKKXXKKXKXKXK
XXXXXXXXXXXXXKKXXKKXKKKXKKXXKKXXKKXXKKXKXKKXKKKXKKXXKKXXKKXXKKXXKXXKXKXK
XXXXXXXXXXKXXKKXXKXXKKXXKKXEXKKXKKKXKKXXKXXXKKXXKKXXKKXKKXXKXXXKXXKXKXXXK
XXXXXXXXXXKXXKKXXKXXKKXXKKXEXKKXXKKXKXXXKXXXKKXXKKXKKXXKKXXKKXXKKXXXXXXK
XXXXXXXXKXXXXXKXXXXXKKXXKXKXXKKKXKKKXXKIXKXXKKXIKKKXKKKXXKKXXKXXXXXXKXXK
XXXXXXXXKXXXXXXXXXXXKKXXKKKXKKKXKKKXKKXXKXXKKXKKXKKXKKXXXKKXKKXKXKXXXKXXXK
XXXXXXXXXKKXXKKXKKXXKKXXKKXXKKXXKKXKKXXKKXXKKXEXKKXXKKXKKIXKXXXKXXXXXXKXK

XXXXXXXXXXXX
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1238
1239

1240

1241

1242

1243

1244

1245

1246

1247

1248

1249

1250

1251

1252

1253

1254

1255

1256

1257

1258

(a) Hepatopéancreas

(b) Mdsculo

Figura 3.
XHXXXXKHKXXXIXKXXIXKHKXIKEKKXIXEKKXIIEXKXXIEXKKXXEKKHKKXXEXKXXXEKEKKXXEXKKXXIXEKKKXXKKXXXKXKKXXXXK
XXXXXXXXXXKKXXXXKXXXKXKXXXKKXXKXKKXXXKKKXXKKKKXXKKXXXKKKKXKXKKXXKXKKKXXKKKXXKKKXXK
XHXXXKHXXXXEXKXXXXKKXXIXEXKKXXXKXXXXKXXXXXKK
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1259

1260
1261
1262
1263

1264

1265

1266

1267

1268

1269

1270

1271

1272

1273

1274

1275

1276

1277

1278

1279

1280

1281

1282

1283

1284
1285
1286
1287

NIVEIS DE PEROXIDACAO LIPIDICA (TBARS)

1 0.0.0.0.0.0.0.0.0.0.0.0.00000.0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0.0,0.0.0.0.0.0.0.0.0.0.0.0.0.0,0.0000000,00,0,0,0,0,0,0¢
1 0,0.0.0.0.0.0.0.0.0.0.0.0000000,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,:0,0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.000000000,0,0,00,0,0,0
), 9,9,0,0,0.0.0.0,0,0,0.0.0.0,0,0.0.0.0.0,0,.0.0.0.0,0,0,.0.0,0.0,0,0.0.0,0,0,0,.0.0.0.0,0,0.0.0.0,0,0,0.0.0,0,0,0,0.0.0,0,0,0.0.0.0,0,0,0.0,0.¢

. 9,0,0.9,0,0,9,0,0.0,0,0.9,0,0,9,0,0,9,0,0,9,0,0.9,0,0,0,0,0.9,0,0.9,0,0.0,0,0.0,0,0.9,0,0,9,0,0.0,0,0.0,0,0.0,0,0,9,0,0.9,0,0.9,0,0.0,0,

(@) Hepatopancreas

(b) Musculo

Figura 4.
XXXHXHXXXXXXIKHXHKHKHKXIIIIEIEKHXHKHKXIIIIIIKHKHKHKHKXIIIXEEIIKHKHKHKIIIIIIIKHKHKHKHKXXXIXIIIXXXXXXXXXKK
XXXXXKKKHHHKIIIKKHHHHHIXIIIIKIKKHHHKKIIXXIEIKHHKHKHKHIIXIIIKKKIHKKIIXXIXIEKKHKHXHKHXXXXXKKKKX
XXXXXXXXKKHHHKIXXIKKHHKHIKXIIIKKKHHKHIIXXXIIKKHHKKHKHIXXXIKKKHHKHIXXXIIXXXKXXXXKXKX).
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1288

1289
1290
1291
1292
1293
1294
1295
1296
1297
1298
1299
1300
1301
1302
1303
1304
1305
1306
1307
1308
1309
1310
1311
1312
1313
1314
1315
1316
1317
1318
1319

DISCUSSAO

1 0,0.0.0.0.0.0.0.0.0.0.0.00000000,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0.0.0.0.0.0.0.0.0.0.0.0.0.0.00000000000,00,0,0,0
1 0,0.0.0.0.0.0.0.0.0.0.0.0000000,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,:0,0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.000000000,0,0,00,0,0,0
), 9,9,0,0,0.0.0.0,0,0,0.0.0.0,0,0.0.0.0.0,0,.0.0.0.0,0,0,.0.0,0.0,0,0.0.0,0,0,0,.0.0.0.0,0,0.0.0.0,0,0,0.0.0,0,0,0,0.0.0,0,0,0.0.0.0,0,0,0.0,0.¢
), 9,9,0,0,0,0.0.0,0,0,0.0.0.0,0,0.0.0.0.0,0,.0.0.0,0,0,0,.0.0,0.0,0,:0.0.0,0,0,0,.0.0.0.0,0,0.0.0.0,0,0,0.0.0,0,0,0,0.0.0,0,0,0.0.0,0,0,0,0.6 0.4
1 0,0.0.0.0.0.0.0.0.0.0.0.0000000,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,.0,0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.000000000,0,0,0,0,0,0,0
10,0.0.0.0.0.0.0.0.0.0.0.0000000.0,0,0.0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,:0,0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0060000000,0,0,00,0,0,0
). 9,.9,0,0,0.0.0.0,0,0,:0.0.0.0,0,0.0.0.0.0,0,.0.0.0.0,0,0.0.0,0.0,0,:0.0.0,0,0,0.0.0.0.0,.0,0.0.0.0,0,0.0.0.0.0,0,0.0.0.0,0,0.0.0.0.0,0,0.0.0,0.¢
). 9,.9,0,0,0.0.0.0,0,0,.0.0.0,0,0,0.0.0.0.0,0,.0.0.0.0,0,0.0.0.0.0,0,:0.0.0,0,0,0.0.0.0.0.0,0.0.0.0,0,0,0.0.0,0,0,:0.0.0.0,0,0,0.0.0,0,0,0.0.0 0.4
10,0.0.0.0.0.0.0.0.0.0.0.0000000.0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,.0,.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.000000000.0,0,00,00,0¢
1 0,0.0.0.0.0.0.0.0.0.0.0.0000000.0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0.0,.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0006000000.0,0,0.0,0,0,0
). 9.9,0,0,0.0.0.0,0,0,.0.0.0,0,0,0.0.0.0.0,0,:0.0.0.0,0,0.0.0,0.0,0,:0.0.0,0,0,0.0.0.0.0,:0,0.0.0.0,0,0,.0.0.0.0,0,0.0.0.0,0,0.0.0.0.0,0,0.0.0,0.¢
). 9,.9,0,0,0.0.0.0,0,0,:0.0.0.0,.0,0.0.0.0.0,0,:0.0.0.0,0,0.0.0.0.0,0,:0.0.0,0,0,0.0.0.0.0.0,0.0.0.0,0,0,0.0.0,0,0,0.0.0.0,0,0,0.0.0.0,0,0.0.6 0.4
1 0,0.0.0.0.0.0.0.0.0.0.00000000.0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,:0,.0.0.0.0.0.0.0.0.0.0.0.0.0.0.000060009090090.0,00,00,0
1 0.0.0.0.0.0.0.0.0.0.0.0.000000.0.0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,:0,.0.0.0.0.0.0.0.0.0.0.0.0.0.0.000060000900.90.0,00,00,0
), 9,.9,0,0,0.0.0.0,0,0,:0.0.0.0,.0,0.0.0.0.0,0,:0.0.0.0,0,0.0.0,0.0,0,:0.0.0,0,0,0.0.0.0.0,.0,0.0.0.0,0,0.0.00.0,0,0.0.0.0,0,0.0.0.0,0.0,0.0.6 0.4
). 9,.9,0,0,0.0.0.0,0,0,.0.0.0.0,0,0.0.0.0.0,0,:0.0.0.0,0,0.0.0,0.0,0,:0.0.0,0,0,0.0.0.0.0,.0,0.0.0.0,0,0.0.00.0,0,0.0.0.0,0,0.0.6.0.0,0,0.0.0,0.¢
1 0,0.0.0.0.0.0.0.0.0.0.0.000000.0.0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,:0,.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0000009090090.0,00,00,0
1 0,0.0.0.0.0.0.0.0.0.0.00000000.0,0,0,0,.0,0,0,0,0,0,0,0,0,0,0,0,0,0,:0,.0.0.0.0.0.0.0.0.0.0.0.0.0.0.000 0600009000000,
), 9.9,0,0,0.0.0.0,0,0,.0.0.0.0,.0,0.0.0.0.0,0,:0.0.0.0,0,0.0.0,0.0,0,:0.0.0,0,0,:0.0.0.0.0.0,0.0.0.0.0,0,0.0.0,0,0,:0.0.0.0,.0,0,0.0.0,0,0,0.0.0 0.4
), 9.9,0,0,0.0.0.0,0,0,:0.0.0.0,.0,0.0.0.0.0,0,:0.0.0.0,0,0.0.0,0.0,0,:0.0.0,0,0,0.0.0.0.0,.0,0.0.0.0,0,0.0.00.0,0,0.0.0.0,0,0.0.6.0.0,0,0.0.0,0.¢
1 0,0.0.0.0.0.0.0.0.0.0.0.0000000.0.0,0.0.0,.0,0,0,0,0,0,0,0,0,0,:0,.0,.0.9.0.0.0.0.0.0.0.0.0.0.0.0.0.00006000000.0,0,0,90,00,06,
1 0,0.0.0.0.0.0.0.0.0.0.0.000000.0.0.0,0.0,0,0,0,0,0,0,0,.0,0,0,0,0,.0,.0.9.0.0.0.0.0.0.0.0.0.0.0.0.0.000060000000,00,9900,06,
) 9,.9,0,0,0.0.0.0,.0,0,:0.0.0.0.0,0.0.0.0.0,0,:0.0.0.0,0,0.0.0.0.0,0,:0.0.0.0.0,.0.0.0.0.0.0,0.0.0.0.0,0,.0.0.0.0,.0,:0.0.0.0.0,0.0.0.0.0.0,0.0.6 0.4
) 9,.9,0,0,0.0.0.0,.0,0,:0.0.0.0.0,:0.9.0.0.0,0,:0.0.0.0,0,0.0.0.0.0,0,:0.0.0,0,0,0.0.0.0.0,.0,:0.0.0.0,.0,0.0.00.0,0,.0.09.0.0,0.0.60.0,0,0.0.6 0.4
1 0,0.0.0.0.0.0.0.0.0.0.0.0000000.0.0,0.0.0,.0,0,0,0,0,0,0,0,0,0,:0,.0,.0.9.0.0.0.0.0.0.0.0.0.0.0.0.0.00006000000.0,0,0,90,00,06,
1 0,.0.0.0.0.0.0.0.0.0.0.0.0000000.0,0,0.0,0,.0,0,0,0,0,0,.0,0,0,0,0,0,0.0.0.0.0.0.0.0.0.0.0.0.0.0.00.00060000000900090000
) 9,.9,0,0,:0.0.0.0,0,0,:0.0.0.0,.0,0.9.0.0.0,0,:0.0.0.0,0,0.0.0.0.0,0,:0.0.0,0,0,0.0.0.0.0,.0,:0.00.0,0,0.0.00.0,0,:0.09.0.0,0.0.0.0.0,0,0.0.0 0.4
,9,0,0,0,0,0,0,0.0.0.0,.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.00000,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0.0,.0.0.0.0.0.0.0.0.0.0.0.0.60 0 ¢
,9,0,0,0,0,0,0,0.0.0,.0,.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.00000,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,.0,.0.0,.0.0.0.0.0.0.0.0.0.0.0.0.60 0 ¢
. 0,9,0,0,0,0.0.0,0,0,0.0.0,0,0,0,.0.0,0,0,0,.0.0.0.0,0,0,.0.0,0.0,0,:0.0.0,0,0,0.0.0.0.0.0,0.0.0.0,0,0,0.0.0,0,0,0.0.00,0,0,0.0.0.0,0,0.6.0 0.¢

,9,0,0,9,0,0.9,0,0,0,0,0,9,0,0.9,0,0,9,0,0.9,0,0.9,0,0.9,0,0,0,0,0.9,0,0.9,0,0,0,0,0.0,0,0.0,0,0.0,0,0.0,0,0,0,0,0.0,0,0.9,0,0.0,0,0,0,0,0¢
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1320
1321
1322
1323
1324
1325
1326
1327
1328
1329

1330

1331
1332
1333
1334
1335
1336
1337
1338
1339
1340
1341
1342
1343

,9,0,0.0,0,0.0.0,0.0,0,0.0,0,0.0,0,0.0,0,0.0,0,0.9,0,0.0,0,0.0.0,0.0.0,0.0.0,0.0,0,0.0,0,0,0.0,0.0,0,0.0,0,0.0.0,0.0,0,0.9,0,0.0,0,0.0,0,0 4
. 9,0,0,9,0,0,9,0,0,9,0,0.9,0,0,9,0,0.9,0,0.9,0,0.9,0,0.9,0,.0,9,0,0.9,0,0.9,0,0.9,0,0.0,.0,0,9,0,0.9,0,0.0,0,0.0.0,0.0,0,0.9,0,0.9,0,0.0,0,0 4
,9,0,0.9,0,0,9,0,0,9,0,0.9,0,0,9,0,0.9,0,0.9,0,0.9,0,0.9,0,0,0,0,0.9,0,0.9,0,0,0,0,0.0,0,0.0,0,0.0,0,0.0,0,0.9,.0,0.0,0,0.9,0,0.0,0,0.0,0,04
,9,0,0.0,0,0.0,0,0.0.0,0.0,0,0.0,0,0.0,0,0.0,0,0.9,0,0.0,0,0,0.0,0.0.0,0.0,0,0.0,0,0.0,0,0.0,0,0.0,0,0.0,0,0.0,0,0.0,0,0.9,0,0.0,0,0.0,0,0 4
. 9,0,0.0,0,0.0.0,0.0.0,0.0,0,0.0,0,0.0,0,0.0,0,0.9,0,0.0,0,0.0.0,0.0.0,0.0,0,0.0,0,0.0,0,0,0.0,0.0,0,0.0,0,0.0.0,0.0,0,0.9,0,0.0,0,0.0,0,0 4
,9,9,0,9,0,0,9,0,0,9,0,0.9,0,0,9,0,0.9,0,0.9,0,0.9,0,0.9,0,.0,9,0,0.9,0,0.9,.0,0.9,0,0.0,0,0,9,0,0,9,0,0.0,0,0.0,.0,0,0,0,0.9,0,0.0,0,0.0,0,0.¢
. 9,9,0,9,0,0.9,0,0.0,0,0.9,0,.0,9,0,0.9,0,0.9,0,0.9,0,0.0,0,0,0,0,0.9,0,0.9,.0,0.0,0,0.0,0,0,0,0,0,0,0,0.0,0,0.0,0,0.0,0,0.9,0,0.0,0,0.0,0,04
,9,0,0,9,0,0.9,0,0,0,0,0.9,0,0,9,0,0.9,0,0.9,0,0.9,0,0.0,0,0,0,0,0.9,0,0.9,0,0.0,0,0.0,0,0,0,0,0.0,0,0.0,0,0.0,.0,0.0,0,0.9,0,0.0,0,0.0,0,04
,9,0,0.9,0,0.0.0.0.0.0,0.0,0,0.0.0,0.0.0,0.0.0,0.9,0,0.0.0,.0.0.0,0.0.0,0.0.0,0.0,0,0.0.0,0.0.0,0.0,0,0.0,0,0.0.0,0.0,0,0.9,0,0.9,0,0.0,0,0 4

1 0.0.0.0.0.0.0.0.0.0.0.0.00000.0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,.0,0.0.0.0.0.0.0.0.0.0.0.0.0.0.000000,0900,0,0,0,04
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HO O
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Figura 5. Estrutura quimica da quercetina. Imagem retirada de D'Andrea (2015).

.9,0,9.9,0,9.9,0,9.0,.0,.0,.0,0.0,0,:0.0,0.0.0.0,:0.9,0,0.0.0,0.0.0,0.0,.0,0.0.0.9.0,0.:0.0.0,:0.0.0,0.0,0,:0.0,0,.0.0.0,:0.0,.0.0.9.0,0.9,.0.
), 9,0,0.9.0,0.0.0.9.0.0,:9.0,0,0.0,.0,:0.0,0,0.0,.0,:0.0,0,:0.0,0,:0.0,0,:0.0.0,0.0.0,:0.0,.0,0.0,.0,:0.0.0,.0.0,.0,:0.0,0,:0.0,.0,0.0.0,:0.9,0,0.0,.0,0.0,0,0¢
. 9,0,0.9,0,0.0,0,0.0,0,0.0,0,0.0,0,0.0,0,0.0,0,0.9,0,0.0,0,0,0.0,0.0.0,0.0.0,0.0,0,0.0,0,0,0,0,0,0,0,0.0,0,0.0.0,0.0,0,0.0,0,0.0,0,0.0,0,0 ¢
. 9,0,0.9,0,0.0,0,0.0,0,0.0,0,0.0,0,0.0,0,0.0,0,0.9,0,0.0,0,0,0.0,0.0.0,0.0.0,0.0,0,0.0,0,0,0,0,0.0,0,0.0,0,0.0.0,0.0.0,0.0.0,0.0,0,0.0.0,0.4
,9,0,0.9.0,0.0.0.9.0.0,:0.0,.0,0.0,0,:0.0,.0,:0.0,.0,:0.0,0,0.0,0,.0.0,0,:0.0.0,0.0.0,:0.0,.0,0.0,.0,:0.0.0,.0.0,.0,:0.0,0,:0.0,0,0.0.0,:0.9,0,0.0,.0,0.0,0,0¢
,9,0,0.9.0,0.0.0.9.0.0,0.0,.0,0.0,.0,:0.0,0,:0.0,.0,:0.0,0,:0.0,0,:0.0,0,0.0.0,0.0.0,:0.0,.0,0.0,.0,:0.0.0,:0.0,.0,:0.0,0,0.0,0,0.0.0,:0.9,0,0.0,.0,0.0,0,0¢
. 9,0,0.9,0,0.0,0,0.0,0,0.0,0,0.0,0,0.0,0,0.0,0,0.9,0,0.0,0,0,0.0,0.0.0,0.0.0,0.0,0,0.0,0,0,0,0,0,0,0,0.0,0,0.0.0,0.0,0,0.0,0,0.0,0,0.0,0,0 ¢
,0,9,0.0.0,0,0.0,0.0.0,0,0.0,0,0.0,0,0,0,0,.0.0,0.0.0,0,0.0.0,0.0,0,0.0,0,0.0.0,0.0,0,0.0,0,0.0,0,0.0,0,0.0,0,0.0,0,0.0.0,0.0.0,0.0,0,0.0,0,
,9,0,0,9,0,0.9,0,0,0,0,0,9,0,0.9,0,0,9,0,0.9,0,0.9,0,0.9,0,0,0,0,0.9,0,0.9,0,0,0,0,0.0,0,0,0,0,0.0,0,0.0,0,0,0,0,0,0,0,0.9,0,0,0,0,0,0,0,0¢
,9,0,0.9,0,0.9,0,0,0,0,0,9,0,0.9,0,0,9,0,0.9,0,0.9,0,0.9,0,0,0,0,0.9,0,0.9,0,0,0,0,0.0,0,0,0,0,0.0,0,0.0,0,0,0,0,0,0,0,0.9,0,0,0,0,0,0,0,0¢

,9,0,0,9,0,0.9,0,0,0,0,0.9,0,0.9,0,0,9,0,0.9,0,0.9,0,0.9,0,0,0,0,0.9,0,0.9,0,0,0,0,0.0,0,0,0,0,0.0,0,0.0,0,0.0,0,0,0,0,0.9,0,0,0,0,0,0,0,0¢
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CONCLUSOES

),0,0,0,.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.00000000000,0,0,0,0,0,0,0.0,0,0,0,0,0,0,0,0,0,0,0,0.0.0.0.0.0.0.0.0.0.0.0.0.0.0 4
1 0,0.0.0.0.0.0.0.0.0.0.0.0000000,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0.0.0.0.0.0.0.0.0.0.0.0.0.0.00000000000,0,0,0,0,0,0
). 9,9,0,0,0,0.0.0,0,0,.0.0.0.0,0,0.0.0.0.0,0,.0.0.0.0,0,0.0.0,0.0,0,:0.0.0,0,0,0.0.0.0.0,0,0.0.0.0,0,0,0.0.0,0,0,0.0.0.0,0,0,0.0.0.0,0,0.0.0,0.¢
), 9,9,0,0,0.0.0.0,0,0,:0.0.0.0,0,0,.0.0.0.0,0.0.0.0.0,0,0,.0.0,0.0,0,:0.0.0,0,0,0.0.0.0.0.0,0.0.0.0,0,0,0.0.0,0,0,0,.0.0.0,0,0,0.0.0,0,0,0.6.0 0.4
1 0,0.0.0.0.0.0.0.0.0.0.0.0000000.0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0.0,.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0006000000.0,0,0.0,0,0,0
1 0,0.0.0.0.0.0.0.0.0.0.0.0000000.0,0,0.0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,:0,.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.000000000.0,0,00,0,0,0,

. 9,9,0,9,0,0.0,0,0,0,0,0,9,0,0,9,0,0.0,0,0,0,0,
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CONCLUSOES GERAIS

e As concentracdes de quercetina testadas ndo alteram negativamente as

carateristicas da qualidade de agua de sistemas BFT.

o XOOXKKXXXHKXXXKHXXKHKXXKKXXXKHXXKHKIXKKHXXKHKIXXKHKXXKKKXXXKHKXXKKXXXX
,9,0,0.9,0,0,0,0,0,9,0,0,9,0,0,9,0,0.9,0,0.9,0,0.9,0,0.0,0,0.9,0,0.9,0,0,0,0,0.9,0,0.0.0,0.9,.0,0.0,0,0,0,0,0,0,0,0.0,0,0.0,0,04

10.0.0.0.0.0.0.0.0.0.0.0.000000000,0.0.0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0.4

LD 9,0.9,0,0.9.0,0.0,0,0.0,0,0.9.0,0.0,0,0.0.0,0.0.0,0.0.0,0.0.0,0.0.0,0.0,0,0.0.0,0.0,0,0.0.0,0.0.0,0.9,0,0.0,0,0.0,0,0.0.0,0.0.¢
0,0,9,0,0.0,0,0.9,0,0.9,0,0.0,0,0.0,0,0,0,0,0.9,0,.0.0,0,0.0,.0,0,0,0,0.0,0,0.0,.0,0.0,0,0.0.0,0.0,0,0.0,0,0,0,0,0.0,0,0.9,0,0,0,0,4
0,0,9,0,0.0,0,0.9,0,0.0,0,0.0,0,0.0,0,0,0,0,0.9,0,.0.0,0,0.0,0,0,0,0,0.0,0,0,0,.0,0.9,0,0.9.0,0.0,0,0.0,0,0,9,0,0.0,0,0.9,0,0.0,0,4

XXXXXXXXXXXX

PERSPECTIVA

0.0.0.0,0,0,.0.0.0.0,0,:0.0.0.0.0,:0,.0.0.0.0.0,0.0.0.0.0,0,.0.0.0.0.0,0.0.0.0.0,0,0.0.0,0.0,:0.0.0.0.0,:0,0.0.0,0,0,0.0.00.0,0.0.6.04
1 0,0.0.0.0.0.0.0.0.0.0.0.0000000.0,0,0.0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,:0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.00000 0009009000000,
1 0.0.0.0.0.0.0.0.0.0.0.00000000.0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,:0,.0.0.0.0.0.0.0.0.0.0.0.0.0.0.00006000090000,00,00,0

,9,9,0.9,0,0.0,0,0.0,0,0.9,0,0,0,0,0.9,0,0.0,0,0.9,0,0.0,0,0.0.0,0.0,0,0.0,0,0.0,0,0.0,0,0.0,0,0.0,0,0.0,0,0.0.0,0.0. 0,00 ¢
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