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e Participagdo do produto industrializado no mercado

*Exigéncias legais e de mercado
*Custos e competitividade
eMelhoria continua

*Obstaculos
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*Mudancas no controle de qualidade
* Autocontrole
eContaminantes e indicadores
*Agregacdo de valor
eT'écnicas
*Regulamentos
*Bioseguranga

eResiduos do processo
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e Oficio Circular 06/09 de 10/09/2009 € 25/09 de 13/11/2009

* Reestruturagdo dos programas
*18 Elementos de inspegdo

eIndustrias seguiram modelos distintos — pouca informagio disponivel
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°AC 12 — CONTROLE DE TEMPERATURAS

*RIISPOA

*§ 20 - Entende-se por "resfriado” o pescado devidamente acondicionado em gelo e mantido em

temperatura entre -0,5 a -20C (menos meio grau centl'grado a menos dois graus centl'grados).

*RTIQ CAMARAO FRESCO

o ) .. q. .
*Art 7 IV “no camardo fresco, em contato direto ou indireto com o gelo, deve ser utilizada propor¢io

suficiente para manter temperaturas préximas de gelo fundente na parte interna do musculo;”
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*AC 15 — TESTES LABORATORIAIS
eDificuldade em estabelecer pardmetros, frequéncia e nimero de amostras;
*Custo elevado,
*Disponibilidade de laboratérios;

eControle interno;



*FDA. Fish and fishery products

hazards and control guidance. 2011

TIME AND TEMPERATURE GUIDANCE FOR

TABLE A-2

CONTROLLING PATHOGEN GROWTH AND TOXIN FORMATION IN FISH AND FISHERY PRODUCTS

GERMINATION, GROWTH, AND TOXIN 37.9-41°F (3.3-5°C) 7 days
FORMATION BY CLOSTRIDIUM BOTULINUM 42-50°F (6-10°C) 2 days
TYPE E, AND NON-PROTEOLYTIC 51-70°F (11-21°C) 11 hours
TYPES B AND F Above 70°F (21°C) 6 hours
GROWTH OF CLOSTRIDIUM PERFRINGENS 50-54°F (10-12°C) 21 days
55-57°F (13-14 °C) 1 day
58-70°F (15-21°C) 6 hours!
Above 70°F (21°C) 2 hours
GROWTH OF PATHOGENIC STRAINS OF 43.7-50°F (6.6-10°C) 2 days
ESCHERICHIA coOLI 51-70°F (11-21°C) 5 hours
Above 70°F (21°C) 2 hours
GROWTH OF LISTERIA MONOCYTOGENES 31.3-41°F (-0.4-57C) 7 days
42-50°F (6-10°C) 1 day
51-70°F (11-21°C) 7 hours
71-86G°F (22-30°C) 3 hours
Above 86°F (30°C) 1 hour
GROWTH OF SALMONELLA SPECIES 41.4-50°F (5.2-10°C) 2 days
51-70°F (11-21°C) 5 hours
Above 70°F (21°C) 2 hours
GROWTH OF SHIGELLA SPECIES 43-50°F (6.1-10°C) 2 days
51-70°F (11-21°C) 5 hours
Above 70°F (21°C) 2 hours
GROWTH AND TOXIN FORMATION BY S50°F (7-10°C) 14 days
STAPHYLOCOCCUS AUREUS 51-70°F (11-21°C) 12 hours!
Above 70°F (21°C) 3 hours
GROWTH OF VIBRIO CHOLERAE S50°F (10°C) 21 days
51-70°F (11-21°C) 6 hours
71-80°F (22-27°C) 2 hours
Above 80°F (27°C) 1 hour?
GROWTH OF VIBRIO PARAHAEMOLYTICUS 41-50°F (5-10°C) 21 days
51-70°F (11-21°C) 6 hours
71-80°F (22-27°C) 2 hours
Above BOPF (27°C) 1 hour?
GROWTH OF VIBRIO VULNIFICUS 46.4-50°F (8-10°C) 21 days
51-70°F (11-21°C) 6 hours
71-80°F (22-27°C) 2 hours
Above BOPF (27°C) 1 hour?
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.PH

eIndicador de acidez e crescimento de microorganismos deteriorantes — compostos
alcalinos (aminas)

*RIISPOA < 6,8

*RM = menor valor de pH

eFaixa para os camardes (7 a 8,5 Contreras — Guzmén, 1994; ZHENG et al., 2005 )

. , .. o .
eInfluencia: método de armazenagem, aditivos, tempo, T C, dgua de origem, solo ?



Tabela 4 — Valores médios de Bases Volateis Totais (BVT) e pH de camardes
descabecados em oito tempos de estocagem por um periodo de 22 dias em gelo.

BVT (mg de N100g de carne) pH
DIA 1 14 .57 6,75
DIA 4 15,78 6,87
DIA 7 15 .94 6.85
DIA10 18 64 6,71
DIA13 21,45 6,64
DIA16 22 46 7,08
DIA19 23,07 7,21
DIA 22 42 49 724
B4 . .
Oliveira et al., 2009
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Figure 8 —Changes of pH value of shrimp during chilled and
superchilled storage. ICE/+ = flake ice at 1.5 °C;
LIQ/+ = liquid ice at +1.5 °C; S-ICE/- = brine mixed with
flake ice -1.5 °C; L1Q/- = liquid ice at -1.5 °C.
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*Bases volateis totais (BVT)

*Compostos na forma de gés apés o RM (TMA, NH3, putrescina)
eLimite legal para pescado — 30 mg/100g (RIISPOA, 1952)

* Fatores que afetam: espécie, salinidade, processamento, aditivos
*Valores encontrados nas pesquisas (15 a 73 mg N/100g)

*Nio h4 consenso sobre a sua validade como método

*Deve ser utilizado em conjunto com outras anélises (Ex. microbioldgica e sensorial).
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Investigation of quality attributes of ice-stored Pacific white shrimp

(Litopenaeus vannamei) as affected by sequential minimal ozone
treatment

Charles Odilichukwu R. Okpala®><*

“ School of Science, Monash University, 46150 Bandar Sunway, Selangor D.E, Malaysia
Y Department of Chemical and Process Engineering, University of Strathdyde, Glasgow G1 1X], UK

© Department of Chemical and Environmental Engineering, Masdar Institute of Science and Technology, PO. Box 54224, Abu Dhabi, United Arab Emirates

lable 2

@ CrossMark

derobic plate count (APC), total volatile basic — nitrogen ( TVB-N), trimethylamine — nitrogen (TMA-N), temporal TMA-N/TVB-N rate (%), peroxide value (PV), p-anisidine ( AnV),
temporal P{AnY rate (%) and Totox changes of sequential minimal ozone-treated (Seq.) and untreated (control) ice-stored Pacific white shrimp of 11 days.

Parameter Storage time (days) Limit of acceptability
1 3 5 8 11
APC (control) 446 + 0.08** 473 + 002" 7.42 + 0064 9.41 + 0.03% 10.44 + 0.0224 =g"
APC (Seq.) 417 + 0.12°F 444 + 007" 7.17 & 0.09 8.42 + 0.05% 9.45 + 0.03°F <g"
TVB-N (control) 7.80 + 0094 1473 4 07204 1664 + 0114 25.38 + 0.51% 37.04 + 1.15%* <25°
TVB-N (Seq.) 7.49 + 0.10°8 1430 + 0250 1604 + 043 24,58 + 04494 37.10 + 0.394 <25°
Conirol] 0T S ZIg T oI AT 1 oo EEToaaT =5
TMA-N (Seq.) 027 + 004 209 + 003" 241 + 0.03™ 451 + 0,06 7.99 + 0.36%4 <5
Temp. TMA-N/TVB-N rate (control) 437 + 0674 1490 -+ 1430 1524 + 0475 18.87 + 0.60% 22,80 + 1.3994 N/A
Temp. TMA-N/TVB-N rate {Seq.) 360 + 0414 1450 -+ 03804 1502 + 0318 18.37 + 0.28% 21.53 + 0.85%4 N/A
PV (control) 1.67 + 0214 264 + 014 353 + 014% 746 + 0204 11.65 + 0.61%4 <8°
PV (Seq.) 1.35 + 0.04*4 263 + 005" 3.30 + 0034 6.88 + 0.10% 10,95 + 0.33*4 =8°
AnV {control) 2438 + 206" 3808 + 228" 88.15 + 3.76° 129.40 + 851" 160.38 + 9.58°" NjA
AnV (Seq.) 20.43 + 1.57°8 3563 + 107" 7875 + 0.87F 121.75 + 3.30% 148.83 + 3.77°4 N/A
Temp. PV/AnV rate (control) 6.83 + 044 678 + 0634 401 + 0.17*4 5.78 + 0.35"* 7.27 + 0.40F* N/A
Temp. PV/AnV rate (Seq.) 6,63 + 046 738 + 03394 431 + 0.06°F 5.65 + 0.10™ 7.36 + 0.09°4 N/A
Totox (control) 27.71 + 245 4425 + 2218 9521 + 3.89% 144.31 + 8.65% 183.68 + 10.32%% N/A
Totox (Seq.) 23.13 + 160" 4088 + 101" 8554 + 0.87¢ 135.50 + 3.46™ 170,73 + 4.39** M/A

4PC is presented in log cfu g ' of shrimp; TVB-N and TMA-N is presented in mg N/100g: PV is presented in milliequivalent (mEq) active Oy /kg lipids; Temporal TMA-N/TVB-N
and PVJAnV rates are presented in percentage (%); Different capital letters in the same column within the same parameter indicate significant differences (P < 0.05); Different
letters in the same row within the same parameter indicate significant differences (P < 0.05); N/A refers to limit of acceptability not available in scientific literature.
All values are the mean + standard deviation (5D) (refer to Fig. 1 for the number of replicates carried out on different shrimp samples per treatment).
4 Limits of acceptability based on reported literature of Ludorffet al. (1973) for the PV,
b Limnits of acceptability based on reported literature of Ouattara etal (2001) and Okpala et al. (2014) for the APC.

© Limits of acceptability based on reported literature of Lannelongue et al. { 1982 for the TVB-N.
4 Limits of acceptability based on reported literature of Bono and Badalucco (2012) for the TMA-N.



IFS s Sensory and Nutritive Qualities of Food

Quality Changes of Shrimp (Pandalus borealis)
StOrEd under Diﬁerent COOIing Conditions Vol. 70, Nr. 7, 2005—JOURNAL OF FOOD SCIENCE S459

QING ZHU ZENG, KRISTIN A. THORARINSDOTTIR, AND GUDRUN OLAFSDOTTIR Published on Web 8/25/2005
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Figure 6 —Total volatile basic nitrogen (TVB-N) (mg N/100 g)
formation of shrimp during chilled and superchilled stor-
age. ICE/+ = flake ice at 1.5 °C; L1Q/+ = liquid ice at +1.5 °C;
S-ICE/- = brine mixed with flake ice at -1.5 °C;
LIQ/- = liquid ice at -1.5 °C.
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* Vibrio cholerae e Vibrio parahaemolyticus

°Onipresentes em agua marinha e estuarina
*Nio hé exigéncia legal para pescado cru e cozido (RDC 12, ANVISA, CE EC 1441/2007, FDA)

® Vibrio cholerae (sorotipos ndo-O1 e ndo O-139) produzem a toxina da célera — Ausencia em 255 em

produtos RTE, FDA, 2011)

*A¢des na presenca deste genotipo deve ser avaliada conjuntamente entre a autoridade

competente e a indtstria
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°Analise de Risco FAO/OMS 2003 “ndo proceder com a andlise de risco dos camardes

consumidos pelos mercados domésticos em paises tropicais. Uma vez que oOs camardes sdo

consumidos cozidos, qualquer adoecimento serd resultado de contaminagio cruzada e isto ndo é

especifico de nenhuma commodity de alimento.”3



TABLE A-5

FDA AND EPA SAFETY LEVELS IN REGULATIONS AND GUIDANCE
PRODUCT LEVEL

READY-TO-EAT FISHERY PRODUCTS Listeria monocytogenes - presence of organism in
(MINIMAL COOKING BY CONSUMER) 25 gram sample
ALL FISH Salmonella spp. - presence of organism in 25 gram sample
ALL FISH 1. Staphylococcus aureus - positive for staphylococeal enterotoxin,

2. Staphylococcus aureus - level equal to or greater than 10Yg

\ '~”’\'
READYTOEAT HSHERY PRODUCTS Vibrio cholerae presence of toxigenic ¢ ) or O13) or nonO) |
(MINIMAL COOKING BY CONSUMER) and

non-0139 in 25 gram sampie




TABLE A-1
LIMITING CORNDITIONS FOR PATHOGEN GROWTH

MIM. M. MAX MAX T WATER DY GEM
bl [USING Aaﬂn BH pH PHASE SALT bl MALTEME. | pEQUREMENT
BACILLLES CERELS 0492 4.3 03 10 402 131°F" facultative

4°C 55°C anaerobe’
CAMPYLORACTER JEIUMI (08T 40 05 1.7 BOF 1137°F M-
307 45°C aerophile?
CLOSTRIDILMA BOTULIMLIM, (0.835 4.6 o 10 &0°F 118.4°F anaerohe’
TYPE A, AMD PROTEOLYTIC 107G 485G

TYFES B AMD F
CLOSTRIDILMA BOTULIMLIM, 0.97 3 o 5 470K 1137F anaerohe®
TYFE E, AMD MOM- 3370 45°C
PROTEOLTIC
TYPES B AMD F
CLOSTRICILIM PERFRIMGERS 0.93 i, o 7 20°F 125.6°F anaerobe’
107G 5250
PATHCOGEMIC STRAIMS OF 095 4 10 (.5 43.7°F 120.6°F facultative
ESCHERICHLA COU £.5°C 40.4°C anaerohe
LISTERLA 0.0z 4.4 0.4 10 31.3°F 113°F facultative
MONOCYTOGENES 0.4°C 45°C anaerobe’
SAlMOMELLA, SPP 0.04 37 05 M 41 4°F 115.2°F facultative
5.2°C §6.2°C anaerobe?
SHIGELLA SPP 0.96 4.8 0.3 5.2 43°F 116.8°F facultative
Ak 47.1°C anaerobe’
STAPHYLOCOCCUS ALIREUS .83 4 10 | 44 6F 1227F facultative
GROWTH 7°C S0FC anaerobet
STAPHYLOCOCCUS ALREUS (.85 4 08 10 S0°F 118°F facultative
TOXIN FORMATION 107 457C anaerobe?
VIBRIO CHOLERAE 0.97 5 10 b S0°F 109.4°F facultative
10°C 43°C anaerobe?




Iwamoto, M., Ayers, T., Mahon, B.E., Swerdlow, D.L. 2010. Epidemiology of
Seafood-Associated Infections in the United States. CLINICAL
MICROBIOLOGY REVIEWS, p. 399-411.

Cases of Vibrio infections have a marked seasonal distribu-
tion; most occur during summer and early fall, corresponding
to the period of warmer temperatures. Almost all cases of
food-borne Fibrio infection are associated with a recent history
of seafood consumption, primarily raw oyster consumption.
Like other organisms found in water, vibrios can be concen-
IIEIIﬂ!j ju Ihﬂ IiEEl]ﬂE ﬂf ﬂ|IEI-fEEE|-II]E t!-ﬂ-!EIE IIIﬂ||I]EEE hdﬂﬂ'

sures to prevent food-borne Fibrio infections include consumer
education regarding the dangers of eating raw or undercooked

shellfish, particularly among persons with medical conditions,

such as liver disease, that predispose them to severe illness.

Thoroughly cooking shellfish and preventing raw seafood from
cross-contaminating other foods are effective measures for

consumers to reduce risk (25). Regulatory control measures
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* 50 anos - Caixas térmicas rotomoldagem polietileno de alta densidade + poliuretano;

[ Fiswemies |

°Vantagens: e v
Storage, transportation, maturation
and collection
eRobustos
°lo gistica
o Higiene
mBEhstmm,nhadimmup(
Teeland: Fistieries and relaled industiies we vill pals of U gounonry
eEstabilidade da temperatura L ———

*Prote¢do = Menor risco de contaminagio



UsRN JEAJ

ESCOLA AGRICOLA DE JUNDIA

° Desvantagens:

*Peso e dimensdes dificultam higienizagdo
eFormacdo de zonas quentes, md distribuicdo da temperatura

*Solugdo: drenagem da dgua + refor¢o do gelo + homogeinizagio



Excellent temperature control
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*AC 16 — CONTROLE DE FORMULACAO E COMBATE A FRAUDE

¢ Glaciamento,

eUso de aditivos
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AVALIA(;AO DE DIFERENTES AGENTES DE RETEN(;AO DE
UMIDADE NO COZIMENTO DE CAMAROES L. vannamei
DESCASCADOS — 3° Ensaio

Rodrigo A.P.L.F. de Carvalho!*, Solange Amorim Paulo?, Karla Suzanne Damasceno!, Sérgio de

Lima Cavalcanti2, Uilians Emerson Ruivo?, Patricia Costa Mochiaro Soares Chicrala®

'Universidade Federal do Rio Grande do Norte (UFRN).
2Queiroz Galvao Alimentos S.A.

3Ruivo Consultoria Industrial Ltda.

“Embrapa Pesca e Aquicultura
*rodrigoplfc@gmail.com

Abril de 2016
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*Vantagens dos tratamentos de imersio (CRAWFORD, 1980, RATTANASATHEIRN, 2008, NGUYEN ET AL. 2012,

SEAFISH, 2012, SIMS, 2013).

. TMelhor caracteristicas sensoriais

* Reduzir oxidagdo lipidica

e Facilitar o descasque

* Reduzir perdas de liquido cozimento -> congelamento -> descongelamento

*Maior aceitagdo pelos consumidores carripo £ OTWELL, 2002, GONGALVES E RIBEIRO, 2009, SIMS, 2013)
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e Efeitos do cozimento (ERDOGDU ET AL., 2004).

e Encolhimento dos tecidos conectivos - > \L capacidade de retengdo de 4dgua
o Alteragdes: textura, umidade, densidade, peso
'\L valor nutricional

o T Suspens()es proteicas T bactérias (BJORKEVOLL ET AL., 2012).
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Vapor continuo

2,5 PSI

T°C 88 a 100°C

Temperatura interna 75°C
- Resfriamento
Agua com gelo - +15°C musculo
[ | ;
Monitoramento
Datalogger Maxitherm epirrp2

- Intervalo leitura 2s




Monitoramento da temperatura no ensaio experimental

for
.'ua?(‘&"m;-a' MARATHON PRODUCTS

softwa




Resultados do terceiro ensaio experimental

Reso em gramas
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Figura. Peso escorrldo resfrla congelado e glaseado dos camardes PUD 91/110 apds a imersdo nas solugdes dos diferentes

tratamentos (média de 3 repeticdes com desvio padrdo em barras)
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Figura. Variagdes em % do ganho apds imersdo, perda apds cozimento e ganhos apds congelamento e glaseamento dos
camardes PUD 91/110 nos diferentes tratamentos (média de 3 repeti¢des)



Pressdes do mercado e das exigéncias legais na Indtstria do camario cultivado;

Levantamento dos obstaculos e busca de alternativas
Adaptagdo a nova estrutura do MAPA

Aproximagdo através de reunides técnicas e comissdes

29



QUESTIONARIO PARA A INDUSTRIA DE PFESCADO

Objetivo: Por favor informe a sua atuacao

Coletar subsidios para agfes junto ao MAPA Direcdo de indUstria de processamento
Técnico de indUstria de processamento

Responsavel:

Rodrigo Carvalho

Na sua opini&o, quais S0 0s trés maiores obst aculos para as indUst rias de processamento de pescado?

Atribua uma pontuaco as quest 6es abaixo segundo aescaa

Discordo totalmente 4  Concordo parcialmente
Discordo parcialmente 5 Concordo plenamente
Né&o concordo nem discordo

Aimplementacdo dos Autocontroles é um obstéculo para a operagéo da industria de pescado na qual atuo?

A operacionalizagdo dos Autocontroles € um obstéaculo para a operacdo da indUstria de pescado na qual atuo?

N&o é possivel cumprir com os limites dos residuos quimicos no pescado estabel ecidos na legislagao.
Especificar:

4 Na&o é possivel cumprir com os limites de contaminagdo microbiol 6gica estabelecidos na legislagao.
Especificar:

5  N&o é possivel viabilizar o processo sem o uso de aditivos.
Especificar:

N&o é possivel cumprir com os requisitos de bioseguranca na indUstria.

A destinacdo dos residuos do processamento é um obstaculo para a operacdo da indUstria.

Afalat de clareza das exigéncias legais € um obstaculo para a indUstria.

Br|B|lo

A postura dos 6rgdos de regulamentagao e fiscalizagad € um obstaculo para a indUstria

B Afatadetreinamento para cumprir com as exigéncias oficiais € um obstaculo para a indUstria

Areas de interesse em pesquisa:

Obrigado
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*AC 18 — EMBASAMENTO PARA A CERTIFICACAO

e Rastreabilidade,

eReclamagées do consumidor,
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