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INGREDIENTES FUNCIONAIS EM AQUACULTURA

« € complexo com papeis fisioldgicos como homeostase de
agua e eletrdlitos, modulacao enddcrina, imune e
eq u i I Ilb ri O m i C rO b i O | ég i CO » (Salinas and Parra, 2015; Khansari et al., 2018; Firmino et al., 2021c; Salomon et al., 2021)

* porta para patogenos, tem camadas de muco protetor,
barreira fisicas, quimica e tecido linfoide associado de
mucosaS/ do InteStInO. (Ellis, 2001;Gomez et al., 2013; Parra et al., 2015)



INGREDIENTES FUNCIONAIS EM AQUACULTURA

» efeito de promotor de crescimento, antimicrobiano,
Imunoestimulante/ modulador, antioxidante, anti-
Inflamatérlo e SedatIVO. (Reyes-Cerpa et al., 2018; Firmino et al., 2021b)

* Incluem prebioticos, probiodticos, vitaminas, minerais
iIngredientes ou extratos de animais, de vegetais e de

al g aS (Parra et al., 2015; Salinas and Parra, 2015; Khansari et al., 2018; Salomon et al., 2021)

Foco: Ingredientes de Animais - Hemoderivados — Plasma Spray Dried



POR QUE PROTEINAS FUNCIONAIS DE
HEMODERIVADOS EM AQUACULTURA?

* Co-produtos de animais terrestres incluindo farinhas de
sangue e hemoderivados sao uma fonte importante de
proteinas animais disponivel no mercado internacional

* Disponibilidade local

Gisbert et al., 2015. J. Anim. Sci. 93:278-266



EFEITO DAS PROTEINAS FUNCIONAIS
HEMODERIVADOS - PLASMA SPRAY DRIED

« Estudos documentam que
* Melhora o crescimento
* Melhora da eficiéncia alimentar
« Reduz problemas de saude
 Reduz mortalidade

« Efelto consistente
« + de 600 artigos cientificos

- Efeito em muitas espécies — suinos,
aves, ruminantes, aquacultura e animais
de companhia




HEMODERIVADOS

PRODUTOS A BASE DE PLASMA SPRAY DRIED

WATCH THEM [ /111




PROCESSO PRODUTIVO DE HEMODERIVADOS
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COMPOSICAO DOS HEMODERIVADOS

Proteina, min 78,0 92,0
Cinzas, max 10,0 5,0
EB, Mcal/ kg 5,0 5,4
Lisina 6,8 9,0
Histidina 2,8 7,5
Metionina 0,7 0,8
Cistina 2,8 0,6
Treonina 4,8 3,6
Triptofano 1,4 1,2
Isoleucina 29 0,6
Leucina 7,8 13,4
Valina 5,3 9,2



PROTEINAS FUNCIONAIS DO PLASMA
SPRAY DRIED

» Retém as funcdes biologicas proporcionando
beneficios além da nutricao

* O plasma contém proteinas funcionais,

Incluindo:
 Transferrinas = Reduz o ferro livre e impede a A,/
sobrevivéncia bacteriana i
» Lisozima = Ac¢&o antimicrobiana ;‘%ﬁj 53
. Faltolres de crescimento = Estimula a regeneracao *“ *’;: L
celular L7 5 SOREE

 Citocinas = Efeito anti ou pro-inflamatorio
 Imunoglobulinas = Reacéo antigeno anticorpo
bacterias e virus

» Tém um efeito profundo na resposta
Imunologica e inflamatoria

WATCH THEM [ VI T/
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INCLUSAO DE SDP
EM DIETAS DE
ALEVINOS DE
DOURADA

Bpra\ ~ried plasma promotes growth, modulates the activity of antioxidant defenses,
and enhances the immune status of gilthead sea bream (Sparus aurata) ﬁngerlmgs

E. Gisbert,*2 A, Skalli,** J. Campbell,; M. M. Solovyev.§ C. Rodriguez; J. Dias,# and J. Polo}

*IRTA-SCR; Unitat de Cultius Aqiiicoles, Crta. Poble Nou del Delta km 5.5, 43540 Sant Carles de la Rapita, Spain;
1Laboratoire OLMAN-RL Faculté Plundisciplinaire de Nador, Université Mohamed I 62700 Séloume- Nador,
Morocco; APC Europe SA. Avda. Sant Julia 246-258, Pol. Industrnial El Congost, 08403 Granollers, Spain; §Institute
of Systematics and Ecology of Animals, Siberian Branch of the Russian Acadenty of Sciences, Fnmze Str 11,
Novosibirsk 630091, Russia; and # SPAROS Lda, Area Enpresarial de Manim_ Lote C, 8700-221 Olhdo, Portugal

ABSTRACT: Temestnal animal byproduct meals,
inchuding nonmuminant blood meal and blood products,
represent the largest and largely untapped safe sowrce
of animal protein available within the intemational
market for the aquafeed industry. Spray-dried blood
and spray-dried plasna (SDP) proteins have long been
recognized as high-quality feed ingredients for farmed
ammals. In this study. we evaluated the inclusion of
SDP from porcine blood (SDPP) in growing diets for
gilthead sea bream Three 1sonitrogenous (CP=51.2%)
and isolipidic (fat= 12.4%) diets manufactured by cold
extrusion (0.8 to 1.5 mum pellet size) were prepared
by substituting high-quality fish meal with 0. 3. and
6% SDPP. The diets were tested for a period of 60 d
at 22°C with 4 replicates each (400-L cylindroconical
tanks, 150 fish per tank and initial density = 0.5 kg/
m’). The SDPP inclusion in diets for gilthead sea bream
fingerlings were evaluated in terms of growth perfor-
mance. feed utilization. histological organization of the
ntestinal nmicosa, activity of oxidative stress enzymes

(catalase, ghutathione S-transferase. glutathione perox-
idase, and ghitathione reductase) in the intestine. and
nonspecific serum mmmune parameters (lysozyme and
bactenicidal activity). Results from this study indicated
that dietary SDPP promoted fish growth in terms of
BW and length; fish fed 3% SDPP were 10.5% heavier
(P < 0.05) than those fed the control diet. Spray-dried
plasma from porcine blood modulated the activity of
the antioxidative defenses in the intestine (P < 0.05)
and mcreased the density of goblet cells in the intes-
tine (P < 0.05) and benefited the host by providing
an effective immune bamier against gut pathogenic
microbiota. The nonspecific serum imnmne response
in fish fed diets with SDPP was greater (P < 0.05)
than in fish fed the control diet. These results indicated
that the inclusion of SDPP in gilthead sea bream feed
could be beneficial for the fish by enhancing intestinal
and serum innate immune function and the activity of
antioxidative stress enzymes of the intestine and pro-
moting growth performance.

Key words: fish. goblet cells. immunostimulant. oxidative stress. spray-dried plasma

© 2015 American Society of Animal Science. All rights reserved.  J. Amim. Sc1. 2015.93:278-286

do1:10.2527/1as2014-7491

APCproteins.com




INCLUSAO DE SDP EM DIETAS DE ALEVINOS DE
DOURADA

e Dietas:

 Controle
e Controle + 3% SDP
 Controle diet + 6% SDP

« SDP em substituicao a farinha de peixe

* Dois meses de experimento até o peixe atingir 15 g de
peso



INCLUSAO DE SDP EM DIETAS DE ALEVINOS DE

DOURADA
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Gisbert et al., 2015. J. Anim. Sci. 93:278-286



INCLUSAO DE SDP EM DIETAS DE ALEVINOS DE
DOURADA

Taxa de Crescimento Especifico Taxa de Eficiéncia Proteica.
SGR, d 1-60
% A Peso por dia 1.92
55 1.9 T
54 1.88
5.3 | 1.86
5.2 1.84
5.1 1.82
5 1.8
Control 3% SDP 6% SDP Control 3% SDP 6% SDP
P<0,05 Taxa de crescimento especifico - SGR = Specific Growth Rate,b,c = P < 0,05

Gisbert et al., 2015. J. Anim. Sci. 93:278-286
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RESULTADOS:
ESTRESSE
OXIDATIVO

WATCH THEM |

CATALASE (U/mg protein)
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GR = Glutationa Reductase; GST = Glutationa S-transferase; GPX = Glutathione peroxidase

Gisbert et al., 2015. J. Anim. Sci. 93:278-286
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http://www.google.es/imgres?q=fish+gut&hl=es&biw=1440&bih=846&tbm=isch&tbnid=rAJBRvswntGJpM:&imgrefurl=http://www.videojug.com/film/how-to-gut-a-fish-2&docid=jTms2zm4CFoRAM&imgurl=http://content5.videojug.com/6a/6a40680e-1f1d-e878-1c20-ff0008cdc0da/how-to-gut-a-fish-2.WidePlayer.jpg?v3&w=640&h=360&ei=93SJUecLz5fQBZGbgcgH&zoom=1&ved=1t:3588,r:14,s:0,i:127&iact=rc&dur=297&page=1&tbnh=168&tbnw=300&start=0&ndsp=21&tx=92&ty=78
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RESULTADOS: )
ORGANIZACAO E FUNGAO DO INTESTINO
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Controle 3% SDP 6% SDP

P<0,05

SDP aumentou a densidade de células caliciformes e promoveu
uma barreira imune intestinal mais efetiva contra microbiota
patogénica

Gisbert et al., 2015. J. Anim. Sci. 93:278-286
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RESPOSTA IMUNE SERICA NAO ESPECIFICA

SDP FORNECEU PROTECAO CONTRA POSSIVEIS INFECCOES POR
PATOGENOS
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Gisbert et al., 2015. J. Anim. Sci. 93:278-286
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SDP PROMOVE 2
A S S O C IA QA O E N T R E Spray-Dried Porcine Plasma

PROCESSOS Mickabua et gl
METABOLICOS E it Sos Bream (oo Sree
IMUNOLOGICOS POR o

Eva Vallejos-Vidal’23, Sebastian Reyes-Cerpa*¥, Lluis Tort’, Javier Polo®,
Felipe E. Reyes-Lopez'?* and Enric Gisbert”

7
OPEN ACCESS
ANALISES DE e
Editedby: o Biotacnologia Acuicola, Facuitad ds Quimica y Bickogia, Unersidad de Sanfiago de Chile, Santiago, Chis,  Facultad de
. A Samad Rehimnead.  Medicing Veterinana y Agronomia, Universidad de Las Aménicas, Santiago, Chil, ¢ Cantro de Gendmica y Bonformitica,
Universdy of South Bofiemia in Ceslé  Faryitad ds Clancias, Universidad Mayor, Sanfiago, Chis, S Escusia de Biotscnologia, Facuitad de Ciencias, Universidad
Budégovice, Caachia Mayor, Santiago, Chile, * APC Europe Si. Granolers, Spain. ” Aquacufiure Program, Centre de Sant Caries de ls Ripita
Reviewed by: #RTA-SCH, Institut o= Reperca | Tecnologa Agroalimnetanes, Sant Carles de ia Rapita, Span
Omid Satari

DOURADA

WATCH THEM ffffﬁf@

Vallejos et al., 2022. Frontiers in Marine Science 9:814233

: i APCproteins.com



1.no crescimento da Dourada

2. na eficiéncia proteica e conversao alimentar da
Dourada

3. n0os mecanismos bioldgicos de modulacao
Intestinal em resposta ao uso do SDP na
alimentacao de Dourada

Vallejos et al., 2022. Frontiers in Marine Science 9:814233



SDP PROMOVE ASSOCIACAO ENTRE PROCESSOS
METABOLICOS E IMUNOLOGICOS POR ANALISES DE
TRANSCRIPTOMICA NO INTESTINO DA DOURADA

e Dietas:
— Controle

— SDP 3% em substituicdo a Farinha de
Peixe LT 70

* Dietas iso-nutricionais (51% PB; 17%
Gordura) e iso-energéticas (20.6 MJ/Kg
Energia Bruta)

* Duracéao: 95 dias

* Analises conduzidas: Desempenho,
Transcriptomica e Interactoma

Vallejos et al., 2022. Frontiers in Marine Science 9:814233

WATCH THEM [ /I 11/




SDP PROMOVE ASSOCIACAO ENTRE PROCESSOS
METABOLICOS E IMUNOLOGICOS POR ANALISES DE

RANSCRIPTOMICA NO INTESTINO DA DOURADA

— Peso Final(g) 82.7 £ 3.2b 88.2 + 1.62
Comprimento padréao (cm) 14.6 £ 0.2 14.8 £ 0.1
Fator de Condicao Fulton’s (K) = 2.66 £ 0.6 2.72+£0.3
(BW/SL3)x100

_. Taxa de crescimento especifico 1.63 + 0.03P 1.70 £ 0.042
(SGR) (% PF/dia)

— Taxa de Conversao (FCR) 1.21 £ 0.052 1.09 £ 0.07°
A inclusdo de SDP na dieta melhorou o Peso Corporal, Taxa de Crescimento Especifico e a Taxa FP<%%
Conversao

Vallejos et al., 2022. Frontiers in Marine Science 9:814233
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SDP PROMOVE ASSOCIA(}AO ENTRE PROCESSOS
METABOLICOS E IMUNOLOGICOS NO INTESTINO DA
DOURADA

THE CENTRAL DOGMA

/ATGATCTCGTAA
Transcriptomica: estuda as 1{\« L AL ALL S }w\&
moléculas de RNA, que | [AscarTon]
determinam quais 0s genes mhNA AUGAOCUCGUAR
Serao expressos L ]| oo
folypaptide (Her)(Tie)(Sed) (=7

https://pt.khanacademy.org/science/ap-biology/gene-expression-and-regulation/translation/a/intro-to-gene-expression-central-dogma
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SDP PROMOVE ASSOCIACAO ENTRE PROCESSOS METABOLICOS E

IMUNOLOGICOS POR ANALISES DE TRANSCRIPTOMICA NO INTESTINO
DA DOURADA

Andlises por transcriptémica do intestino anterior
de dourada alimentada com SDPP

6001
O | m—
A andlise de através da técnica e
de microarranjos de DNA : -
demonstrou um total de 803 52
diferentes expressoes génicas
(463 aumentadas e 335 T 0e  Down

reduzidas)

-8.4 -3.0 -20 -1.5 *1.0 1.5 2.0 3.0 6.5

Vallejos et al., 2022. Frontiers in Marine Science 9:814233



SDP PROMOVE ASSOCIAGCAO ENTRE PROCESSOS
METABOLICOS E IMUNOLOGICOS POR ANALISES DE
TRANSCRIPTOMICA NO INTESTINO DA DOURADA

Distribuicdo em grafica com base nas funcgodes
bioldégicas no intestino de douradas alimentadas
com dieta SDP

% terms per group

Peixes alimentados com SDP apresentaram
alteracO0es em processos relacionados a:

061, 184

Cellular catabolic process
M Energy derivation by oxidation of organic compounds
M Response to organic substance
H Protein transport
M Leukocyte mediated immunity

- mucosa intestinal mais ativa em processos /’
bioldgicos envolvidos no catabolismo celular |

4233

B Organic substance catabolic process

M Protein metabolic process

B Carboxylic acid metabolic process

M Generation of precursor metabolites and energy
Protein catabolic process

W Protein containing complex subunit organization

M G protein-coupled receptor signaling pathway

VLl e L Vd (
- metabdlicos e catabdlicos de proteinas e |
transporte de proteinas

- resposta imune humoral e celular

- varios genes associados a resposta pro-
inflamatoria também foram expressos de
forma diferente

Porcentagem dos genes expressos de forma diferente em cada cluster

Vallejos et al., 2022. Frontiers in Marine Science 9:814233



SDP PROMOVE ASSOCIACAO ENTRE PROCESSOS
METABOLICOS E IMUNOLOGICOS POR ANALISES DE
RANSCRIPTOMICA NO INTESTINO DA DOURADA

* O SDP melhorou o crescimento, a taxa de crescimento especifico
e a conversao

A analise por transcriptomica da dourada alimentada com SDP
iIndica:
* melhoras nos indicadores de desempenho,
» estao associados a uma resposta imunoldgica equilibrada e

» melhoria do estado de saude das mucosas

Vallejos et al., 2022. Frontiers in Marine Science 9:814233
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Fontents lists available at ScienceDirect

V4
T I L A P I A D O N I L Dietary spray-dried plasma enhances the growth performance, villus:crypt @ i
ratio and cold-induced stress resistance in Nile tilapia (Oreochromis niloticus)

Eric Portilho de Aratijo®, Pedro Luiz Pucci Figueiredo de Carvalho”,
Jakeline Marcela Azambuja de Freitas®, Rafael Lopes da Silva®,
Mariucha Karina Hondrio Ribeiro Rocha®, Caroline Pelegrina Teixeira®, Flavia Mota Damasceno®,

Maria Mércia Pereira Sartori’, Luiz Edivaldo Pezzato®, Margarida Maria Barros™"

* Deparenent of Breeding and Anknal Nutrition, UNESP, Universidade Eswdud Padisen “2idly de Mesquita Fiho”, Botucaty, Braxdl
b Department of Production and Plant Breeding, UNESP—Universidade Estidual Paulista “Nillo de Mesquita Fiho™, Botucary, Brazil

Aquaculture

journal homepage: www.elsevier.com/locate/aquaculture

ARTICLEINFO ABSTRACT

Keywords Nutritional strategies can help fish manage stress, and functional feedstuffs are an interesting nutritional option.
Hematology Therefare, this study evaluated the potential functional effect of spray-dried plasma (SDP) on Nile tilapia growth
Intestinal morphometry perfarmance and the capacity of SDP to improve fish health under cold-induced stress (CIS). A total of 440 fish
Immunonutrition (12.64 + 0.64 g) were randomly distributed into 40,250-L aquaria and fed five diets containing graded levels of
Spray-dried plaany SDP (0, 16.6, 33.2, 49.7 and 66.3 g kg ~ ') far 60 days, The growth performance, villus height:crypt depth ratio,

Temperature stress

Oreochramis nilodews and hematological parameters were analyzed, and the same hematological parameters were then analyzed after

7 days of CIS. Based on the broken-line analysis of the FBW, SGR, RWG and FCR, the optimum dietary level
supplementation of SDP was determined to be 49.70, 50.16, 51.83 and 41.83 g kg~ ' diet, respectively. The crypt
depth and villusicrypt ratio were positively affected by SDP supplementation. After CIS, hematocrit of fish fed
16,6 gkg™ ' of dietary SDP was significantly lower than fish fed 66.3g kg™ ' level (P < 0.05). The supple-
mentation level of dietary SDP and the CIS affected the leukocyte, lymphocyte and neutrophil counts. The
monocyte count was affected by the dietary SDP supplementation level both before and after CIS (P < 0.05).
Total plasma protein concentration in the fish fed 49.7 and 66.3 g kg ' SDP were significantly higher than fed
16.6gkg™ ! SDP after CIS (P < 0.05),and CISledtoa higher Albumin:Globulin ratio (P < 0.05). Dietary SDP
supplementation improved the growth perfarmance, intestinal health, hematological profile and CIS resistance
of the studied fish. Based on our results, we recommend a dietary supplementation level of 51.83 g kg~ ' SDP for
Nile tilapia.

Araujo et al., 2017. Aquaculture, 479:675-681




MATERIAL E METODOS

« 440 peixes (peso medio, 12,64 + 0,649) alojados em tanques de
40 -250 litros

* 5 Tratamentos:
« Controle (0% SDP)
« 1,66% SDP
e 3,32% SDP
« 497% SDP
* 6,63% SDP

* Duracao do experimento 60 dias

Araujo et al., 2017. Aquaculture, 479:675-681



EFEITO DO SDP EM DIETAS DE TILAPIA DO NILO

PESO FINAL, g GANHO DE PESO RELATIVO RWG, g
90 600
b b b
b 580
85 i 560 ab
a ab
80 b 540
520
a a
75 500
480
70 460
m Controle 01,66% SDP ©O3,32% SDP mControle 0O1,66% SDP @Z3,32% SDP
04.97% SDP m6,63% SDP 04,97% SDP m6,63% SDP
P=0,003 P=0,01

Araujo et al., 2017. Aquaculture, 479:675-681
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EFEITO DO SDP EM DIETAS DE TILAPIA DO NILO

Taxa de crescimento especifico Conversao alimentar
3.25 5 . 120 b
3.20 1.15 ab
3.10 2 L 110 e
& 3.05 & be .
N 3.00 a L 1.05
2.95 1.00
2.90
2.85 0.95 |

Controle 1,66% 3,32% 4,97% 6,63% Controle 1,66% 3,32% 4,97% 6,63%
SDP SDP SDP SDP SDP SDP SDP SDP

P=0,01 P=0,032

Araujo et al., 2017. Aquaculture, 479:675-681



EFEITO DO SDP EM DIETAS DE TILAPIA DO NILO

Inclusdo de SDP % 0 1,66 3,32 4,97 6,67
Custo R$/ Ton 2,515 2,940 3,366 3,792 4,233
Diferenca custo de alim. na fase% 17% 34% 51% 68%
Differenca custo de alim. na vida +1.3 kg % 0,0 0,61 0,53 0,32 1,04
Peso inicial 12,62 12,47 12,7 12,71 12,62
Peso final 76,25 79,53 81,63 86,87 86,14
Ganho de peso 63,63 67,06 68,93 74,16 73,52
CA 1,18 1,15 1,1 1,06 1,04
Consumo 80,25 82,75 81,95 82,79 84,16
Sobrevivencia 100,00% 100,00% 98,86% 97,73% 100,00%
Custo do juvenil (R$/juvenil) 0,600 0,600 0,600 0,600 0,600
Gasto com alimentacao (R$/juvenil) 0,202 0,243 0,276 0,314 0,356
Preco por grama do juvenil (R$) 0,025 0,025 0,025 0,025 0,025
Venda juvenil 1,906 1,988 2,041 2,172 2,154
Receita (R$/Juvenil) 1,104 1,145 1,165 1,258 1,197
Incremento na receita 0% 3,67% 5,48% 13,89% 8,41%
Ganho extra por juvenil R$ 0,00 R$ 0,04 R$ 0,06 R$ 0,15 R$0,09

WATCH THEM
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IMPACTO DE
INCLUSOES
CRESCENTES DE SDP
EM DIETAS DE TRUTAS
ARCO-IRIS

PERFORMANCE OF RAINBOW TROUT FED DIETS SUPPLEMENTED WITH SPRAY-DRIED
PLASMA

Joy Campbell*, Ronald Hardy, Biswamitro Patro, Javier Polo, and Joe Crenshaw

APC, Inc., 2425 SE Oak Tree Court, Ankeny, IA
Jjoy.campbell @ functionalproteins com

Spray-dried plasma (SDP) is a protein ingredient consisting of finctional proteins, bioactive peptides. and growth factors.
Spray-dried plasma is widely used in calf and pig diets to improve growth, ntake and production efficiencies dunng stress
conditions. Additonally. condmonmg at 77°C or lower did not impact the response to SDP n pig feed; however. mn poultry feed
with conditioning temperatures of 85-95°C and expander temperatures of 149°C. the growth response to SDP was maintained
Most fish feeds are pelleted by cooking-extrusion (->100°C) to improve starch digestibility and increase buoyancy. Thus. the
objective was to evaluate the effects of feeding graded levels of SDP either applied inside the mash (IN) before extrusion or on
the outside of the pellet (OUT) after extrusion on digestibility and rambow trout performance.

Groups of 60 fish (average BW. 11 g) were stocked in 15 - 1300 L tanks supplied with 20 L/min. constant temperature (15°C).
second-use water Treatments were control. 3 or 6% SDP IN. and 3 or 6% SDP OUT. All diets were iso-nitrogenous and iso-
Iipid and met or exceeded the nutritional requirements of rambow trout. Fish m each tank were weighed and counted at d 0 and
every 21 d until the end of the 84 d study. Weight and feed consumption were used to calculate performance measurements.
Addmonall} groupsofSSﬁsh(a\emgeBW 129 g) were stocked in 10 — 145 L tanks supplied with 13 L/'min of untreated.

constant temperature (15°C) spring water for a digestibility study.

The data mdicates increased crude protein digestibility in diets contaming SDP: however this was not reflected in growth
performance. Biomass was mumerically increased with 6% IN, and 3 and 6% OUT compared to control; while 3% IN was

slightly reduced Overall survival was mumerically increased with both inside and outside application of SDP. In summary,
mclusion of SDP improved survival, protein dlg&euhht} and biomass regardless of being applied to either the inside or outside
of the pellet.

WATCH THEM /{ ﬂ’if' jw 2
Campbell et al., 2014, Aquaculture America, Seattle, WA, US

APCproteins.com



MATERIAIS E METODOS

OBJETIVO TRATAMENTOS

 Avaliar o impacto de dietas para « Controle
trutas com diferentes inclusdes de

SDP antes ou depois da extrusao ] ~
no desempenho, morfologia * 6% SDP na massa pre extrusao

intestinal e sistema imune * 3% SDP por fora pés extrusdo

* 6% SDP por fora pos extrusao

« 3% SDP na massa pré extrusao

Campbell et al., 2014, Aquaculture America, Seattle, WA, US



DIFERENTES INCLUSOES DE SDP EM TRUTAS
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P<0.02

SDP na dieta melhorou a digestibilidade proteica e da matéria seca.

Campbell et al., 2014, Aquaculture America, Seattle, WA, US
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DIFERENTES INCLUSOES DE SDP EM TRUTAS
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DIFERENTES INCLUSOES DE SDP EM TRUTAS
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Maiores inclusdes de SDP aumentaram a biomassa em 9 e 21% resultando em maior
produtividade

Campbell et al., 2014, Aquaculture America, Seattle, WA, US
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AGENDA

- PLASMA

- APLICACOES PRATICAS EM

CAMAROES
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EFEITO DO SDP NO PLOS ONE
DESEMPENHO, RAESPOSTA —
MUNE E RESISTENCIA A Effects of spray-dried animal plasma on

growth performance, survival, feed utilization,

NF ECCAO POR VI b I | O immune responses, and resistance to Vibrio
har ah aemo I ytl cus EM parahaemolyticus infection of Pacific white

shrimp (Litopenaeus vannamei)
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CONDICOES DO PROJETO

« WFC é prevalente em fazendas de camarao no sudeste asiatico, provocando
elevadas mortalidades e reducdes de rendimento de biomassa

* Vibrio parahaemolyticus € o agente associado a WFS
« Qualidade de agua ruim colabora com doenca

 Farelo de soja € muito usado em alimento de camardes e contribui para uma
agua de pior qualidade

» E proibido o uso de antibiéticos em camardes na Tailandia
« SDP foi avaliado nesse contexto

Chuchird et al., 2021 PLOS ONE



OBJETIVOS DO PROJETO

1. no crescimento e sobrevivéncia do camarao branco durante a
fase de pos-larva

2. na eficiéncia proteica e eficiéncia alimentar do camarao branco
sobre o sistema imune do camarao branco

4. na taxa de sobrevivéncia de camarao branco desafiado com
Vibrio parahaemolyticus - WFS

wo

Chuchird et al., 2021 PLOS ONE



EFICIENCIA DE CRESCIMENTO E
SOBREVIVENCIA DE CAMAROES EM
CONDICOES DE LABORATORIO E ELEVADA

QUALIDADE DE AGUA

OBJETIVOS 1 & 2 - SEM DESAFIO
80 PL 12 POR TANQUE, 4 TANQUES POR TRATAMENTO
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BIOMASSA TOTAL E SOB REVIVENCIA DE
CAMAROES EM LABORATORIO

BIOMASSA TOTAL, g SOBREVIVENCIA, %
240.0 88.0
220.0 86.0
200.0 84.0
180.0 82.0
160.0 80.0
140.0 78.0
120.0 76.0 I

100.0 74.0

0,0% 15% 3,0% 45% 6,0% 00% 15% 3,0% 4,5% 6,0%

SDP SDP SDP SDP SDP SDP SDP SDP SDP SDP

Linear, P <0.0001 Linear, P < 0.0001

Chuchird et al., 2021 PLOS ONE Chuchird et al., 2021 PLOS ONE
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PESO MEDIO E CONSUMO DE CAMAROES EM
L ABORATORIO

MEDIA DE PESO, g CONSUMO DE ALIMENTO POR
3.50 CAMARAO, g
4.60
3.00 4.40
4.20
250 4.00
200 3.80
3.60
1.50 3.40
3.20
1.00 3.00
0,0 15% 3,0 45% 6,0% 0,000 15% 3,0% 45% 6,0%
sbp SDP SDP SDP  SDP sbp SDP SDP SDP  SDP
Linear, P <0.0001 Linear, P < 0.0001

Chuchird et al., 2021 PLOS ONE
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EFICIENNCIA ALIMENTAR E PROTEICA DE
CAMAROES EM LABORATORIO

EFICIENCIA PROTEICA CONVERSAO ALIMENTAR
1.90 1.60
1.85 1.55
1.80 1.50
1.75
1.45
1.70
165 1.40
1.60 1.35 I
1.55 1.30
00% 15% 30% 45% 6,0% 00% 15% 30% 45% 6,0%
SDP SDP SDP SDP SDP SDP SDP SDP SDP SDP
Linear, P = 0.0004 Linear, P=0.0003

Chuchird et al., 2021 PLOS ONE
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RESPOSTA IMUNE DE CAMAROES EM
LABORATORIO

OBJETIVO 3 - SEM DESAFIO
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CONTAGEM DE HEMOCITOS E FAGOCITOSE

CONTAGEM TOTAL DE HEMOCITOS ATIVIDADE DE FAGOCITOSE, %
3.50 (108 Células/ ml) 80.0
75.0 [ T
3.00 I I 70.0
2.50 I 65.0 T
60.0
2.00 55.0
1.50 >0.0
45.0
1.00 40.0
0,0 15% 3,00 45% 6,0% 0,000 15% 3,00 45% 6,0%
SbpP SDP SDP  SDP  SDP SbpP SDP SDP  SDP  SDP
Linear, P < 0.0001 Linear, P < 0.0001
Chuchird et al., 2021 PLOS ONE Chuchird et al., 2021 PLOS ONE



ATIVIDADE DE FENOLOXIDASE E SUPEROXIDO
DISMUTASE

ATIVIDADE DE FENOLOXIDASE SUPEROXIDO DISMUTASE
(unidades/ min/ mg proteina) (% INIBICAOQO)
285 70.0
280 T T 65.0 : .
275 60.0 :
270 T 55.0
265
260 >0.0
255 45.0
250 40.0
0.0% 15% 3.0% 45% 6.0% 00% 15% 3.0% 45% 6.0%
SDP SDP SDP SDP  SDP SDP SDP SDP  SDP  SDP
Linear, P=0.0003 Linear, P < 0.0001
Chuchird et al., 2021 PLOS ONE Chuchird et al., 2021 PLOS ONE
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MORTALIDADE DE CAMAROES APOS
DESAFIO POR VIBRIO

OBJETIVO 4 - ESTUDO DE DESAFIO

CAMAROES DE 1,5-29, 45 DIAS DO EXP 1

DIETAS DECN+1A5EM6 TRATAMENTOS DESAFIADOS COM O Vibrio
parahaemolyticus (10> UFC/mI; 96 hr-LD50)
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MORTALIDADE APOS O DESAFIO COM VIBRIO

MORTALIDADE, %
—0,0% SDP 1,5% SDP 3,0% SDP 4,5% SDP —6,0% SDP

100.0
80.0 : —
: - i % i =
60.0 - i i i : : l_
40.0 ! ; i
i
20.0
D1 D2 D3 D4 D5 D6 D7/
Each day linear,
P < 0.0001

SDP (3-6%) atrasou e reduziu a mortalidade

Chuchird et al., 2021 PLOS ONE



CONCLUSAO

« € uma boa fonte de proteina funcional para uso em aquacultura:
 melhora o crescimento e uniformidade
 melhora o desenvolvimento intestinal
* reduz a mortalidade
« alternativa aos antibioticos

» pode ser usado para reduzir efeitos negativos de infeccoes por
bactérias e virus

* Inclusao recomendada de 2-6%



OBRIGADO

LUIS F. S. RANGEL, DVM, MBA, MSC,
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