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Registration and reception
12" October 2015

The welcome reception and registration takes place

Monday 13" october 2015 from 17:00 to 20:00

At La Cité (Nantes Events Center) - 5, Valmy straeNantes, France

©La Cité Nantes, City center events

17:00 — 19:00 Registration
19:00 — 20:00 Welcome cocktail reception






CONFERENCE AGENGA

Tuesday, October 13
9:00 Opening by Véronique Verrez-Bagnis of IfremNantes Centre

9:10 General introduction by Henri Seegers, Redideegate of INRA Angers-Nantes
Centre and representative of the food regionalcason "Cap Aliment”

9:25 WEFTA award winner speech by Horst Karl “Oldldems and new challenges in
research on new aquatic species in trade”

SESSION 1:Consumer behavior, nutritional value and functionalfoods

Chair: Sanja Vidacek and Michael Morrissey

9:50 Keynote lecture: Eating fish today: how combining naturalness amttfionality -
Gervaise Debucquet, Audencia, France (invited spgak

10:20 Organic Aquaculture: Factors relevant forstoners - Themistoklis Altintzoglou,
Nofima, Norway

10:25 Content of health beneficial compounds inaAtiic Mackerel during cold- and
frozen storage — Turid Rudstad, Norwegian UniversitScience and Technology,
Norway

10:30 Coffee break / posters

11:00 Bioaccessibility: a key for a better evalomtiof the benefits and risks of fish
consumption — Narcisa Bandarra, Portuguese Institot Sea and Atmosphere
(IPMA, I.P.), Portugal

11:20 Application of a sorting procedure for segsevaluation of seafood products:
comparison with conventional profiling — Mireillea@inal, Ifremer, France

11:40 Sensory Characteristics of Food Products Memla Dulse Palmaria molli§ —
Michael Morrissey, Oregon State University Foodowvation Center, USA

12:00 Health and nutrition claims’ effects on cansu perception of omega-3 enriched
convenience meals - Pall Amar  Hauksson, Faculty FEdod Science and
Nutrition, Iceland

12:05 Biogenic amine content of fish products swoidTurkish market - Ali Serhat
Ozkutik, Faculty of Fisheries, Cukurova Universityrkey

12:105 Antioxidant and functional properties ofistp hydrolysates and its application to
fish tofu — Sunantha Ketnawa, Mae Fah Luang UnitygfBhailand

12:20 Lunch

SESSION 1:Consumer behavior, nutritional value and functionalfoods

13:45 Fish protein hydrolysates processed wittediffit natural antioxidants - Dana Ran
Jonsdottir, Matis, Iceland



14:05

14:10

Identification of peptides in a Prolyl Oliggggidase-inhibiting fraction from trypsin
hydrolysate of Pacific white shrimP€énaeus vannanjei Oscar Martinez Alvarez,
Institute of Food Science, Technology and NutritiSpain

Determination of some functional propertiésenzymatically hydrolyzed protein
from head of sea basBi¢entrarchus labrax and its effect in whitingMerlangius
merlangu3$ mince - Sebnem Tolosa Yilmaz, Ege University, Faculty ofheisy,
Turkey

SESSION 2: Bio-economy of aguatic resources

Chair: Heidi Nilsen and Régis Baron

14:20

14:50

15:10

15:15
15:45

16:05

Keynote lecture: Opportunities in the Blue Bioeconomy — Sveinn Maggon,
Matis, Iceland

Replacement of surimi in restructured cralrdwy crabmeat in restructured crab
products — David Green, North Carolina State Ursikgr Center for Marine
Sciences and Technology, USA

Study of the optimization conditions for hylgsates production fror8cyliorhinus
caniculamuscle and antioxidant activities - Maria BlanGoyupo de Bioquimica de
alimentos (IIM-CSIC), Spain

Coffee break / posters

Development of an ultrasound-assisted enzgniagdrolysis process for the
liguefaction of the red seawe@tateloupia turuturuand its biomolecules recovery
— Cécile Le Guillard, Ifremer and University of Nas, France

An example of French strategy for the produaciof marine ingredients from
salmon by-products: the Pesk&Co project, MargotvBsty University of Bretagne
Occidentale, LEMAR UMRG6539, France

SESSION 3: Aquaculture and new agquatic resources

Chair: John Fagan and Thomas Verhaeghe

16:10

16:40

17:00

17:05

Keynote lecture: Advancements in land-based brackish-water and nmari
aquaculture and their future in seafood productiohhomas Losordo (invited
speaker), Pentair Aquatic Eco-Systems Inc., USA

Oyster refinement: effects of algae di&ke{etonema costatuand Rhodomonas
baltica) on the sensory characteristics and volatile aocgaompounds of Pacific
cupped oystergJrassostrea giggs Jasper van Houcke, HZ University of Applied
Sciences, The Netherlands

Chemical and Microbiological Contamination irapanese-clam R(ditapes
phillipinarum) from Tagus Estuary (Portugal) - Soénia Pedro, IRprése Institute
for Sea and Atmosphere (IPMA, I.P.), Portugal

New possibilities for coproducts from Atlansalmon backbones and bits & pieces
in fish spread — Grete Hansen Aas, AAlesund Unixe@ollege, Norway



Wednesday, October 14

SESSION 4: Seafood processing — incidence on quglénd safety

Chair: Francoise Leroi and Sigran Halldérsdaottir

9:00

9:30

9:50

10:10

10:15

10:20

10:25

11:00

11:20

11:40

12:00

12:05

12:10

12:15

Keynote lecture: Seafood Processing Innovation and Entrepreneu®mllenges
and Developments - David Green (invited speakerdrtiN Carolina State
University, Center for Marine Sciences and TechggltSA

Quality and safety of tropical yellowfin tuf@hunnus albacargssteaks stored
under air, vacuum or modified atmosphere — Adeledby, Ifremer, France

The effect of storage temperature\dbrio parahaemolyticusiumbers in Pacific
oysters Crassostrea giggs Evaluating a predictive model under New Zealand
conditions - Graham C Fletcher, New Zealand In&ifor Plant & Food Research
Limited, New Zealand

Cold Storage stability of minced fish addddgoape antioxidant dietary fiber
pomace - Helena M. Moreno Conde, Institute of F&miknce Technology and
Nutrition (ICTAN-CSIC), Spain

Quality improvement of cooked brown shri@pngon crangontrough detailed
kinetic studies of the major quality attributes hkomas Verhaeghe, Institute for
Agricultural and Fisheries Research (ILVO), Belgium

The effects of nanoemulsions based on comahemnts (sunflower, canola, corn,
olive, soybean, and hazelnut oils) on sensory, aenand microbial quality of
frozen sea bass fillets - Deniz Ayas, Mersin Ursitgy Turkey

Coffee break / posters

Investigation of ohmic heating for seafoodgassing - Stina Frosch, Technical
University of Denmark (DTU), Denmark

Suppressive effect of ATP on autoxidatioriusia oxymyoglobin to metmyoglobin
- Kota Inohara, Kagoshima University, Japan

Effect of heat treatments on mobility andimo infectivity of AnisakisL3 in hake
muscle infected under controlled conditions - I$é®@nchez-Alonso, Institute of
Food Science (ICTAN-CSIC), Spain

Differences betweeh simplex s.sandA. pegreffii in vitro infectivity and freezing
tolerance - Mercedes Careche, Institute of Foodreei (ICTAN-CSIC), Spain

Prevalence of nematodésisakidag in fish species most consumed in France —
Véronique Verrez-Bagnis, Ifremer, France

Packaging, quality and shelf life of filletopucts from live captured and stored
Atlantic cod — Heidi Nilsen, Nofima AS, Norway

Heat resistance of the most isolated sporaiig bacteria in ready-to-eat brown
crab meat - Santiago Conddn-Abanto, University €l Dublin, Ireland



12:20

Lunch

STRATEGY SESSION: FROM INDUSTRY TO RESEARCH (13:45—17:00)

15:15

19:00

Introduction of the strategy session: Jean-Pad®atgé, IDmer (20 min),
presentation of IDMer and introductive roundtalbeference

Presentation of industry stakeholders participaite@dthe roundtable: Copalis,
Procidys, Gouessant, Diana, Olmix, Fleury Michon

First round table led by Copalis andProcidys anghneral theme of contaminants
and other undesirable compounds (heavy metals,ndio@CBs, antibiotics and

pesticide residues ...) regarding analytical, tesin biological and regulation

ISsues.

Coffee break

Second round table chaired by Fleury Michon on gtstainability of the sector
and optimization of the value chain: sustainabilifycular economy, environmental
impact. Issues related to consumer perception aadiiunvaluated sources will be
addressed: regulation, processing, preservatiorsosg characteristics, traceability

Gala dinner at "Les Fonderies", 25 BoulevaNincent Gache, 44200 Nantes

Nominations of WEFTA Award, Earl P. McFee Award dnfétime Achievement Award

Thursday, October 15

SESSION 4: Seafood processing — incidence on qugalénd safety

Chair: Mercedes Careche and Jasper van Houcke

9:00

9:20

9:40

10:00

10:05

Minimizing the content of free and ester bo@nd3-MCPD and esterified glycidol
in fish fingers - Sybille, Merkle, University of Aglied Sciences Hamburg,
Germany

Utilization and stability of cod liver durifigozen storage — Effects of season, on-
board handling and storage conditions - Maria Gualjéttir, University of Iceland,
Iceland

Conversion of lysine to cadaverine by celefresupernatants (CFSs) from
Salmonella ParatyphA, and Escherichia coliin lysine enriched decarboxylase
broth (LDB) - Fatih Ozogul, Faculty of Fisheriegjkoirova University, Turkey

Inhibitory effects of high pressure procegsom Morganella psychrotolerann
herring Clupea harengys- llknur Ucak, Akdeniz University, Turkey

The effect of lactic acid bacteria isolateahf fish on microbiological quality of
silage made from fish processing waste - Ali Setaititiik, University of Nigde,
Turkey



10:10

10:15

10:20

10:25
11:00

11:20

11:40

12:00

12:05

12:10

12:15

12:20

Production of fish chips with using frozerittsa flesh Pollachius vireny and
determining its shelf life - Tolga Dincer, Ege Uersity Faculty of Fisheries,
Turkey

Comparison of the microbiological, chemicaldasensory quality of plaice
(Pleuronectes platesyatored in flake ice and slurry ice — Karen BekakivO,
Belgium

Simplification of K-value measurement asraatek of freshness of fish - Kunihiko
Konno, Hokkaido University, Japan

Coffee break / posters

Quality evaluation of fresh, farm raised gegetables during refrigerated storage -
Denise Skonberg, School of Food and Agricultureyehsity of Maine, USA

Quality improvement in trawling fisheries -RISP; adaption of capture and
handling practices to optimize catch quality antiga Heidi Nilsen, Nofima,

The role of blood for lipid oxidation and g@oktability of fish - Hanna Harrysson,
Chalmers University of Technology, Sweden

Determination of quality differences betwemmned tuna and pouched tuna in
different packing media — Asli Cadun, Universitykede, Fisheries Faculty, Turkey

Heat processing of pre-rigor Atlantic c@&h@us morhup- Svein Kristian Stormo,
Nofima, Norway

Challenges in textural measurements of Atlasalmon - Gine @rnholt-Johansson,
Technical University of Denmark, Denmark

Effect of crust freezing on the shelf-life sdlmon Salmo salar stored at low
temperatures under different packaging conditionSelene Pedrés, School of
Veterinary Medicine, University College Dublin, leed.

Lunch

SESSION 5 Innovative methods for characterization foseafood products and contaminants

Chair: Véronique Verrez-Bagnis and Guillaume Duflos

13:45

14:15

14:35

Keynote lecture: Latest advances for the characterization of @®hfo a global
market - Carmen Sotelo (invited speaker), Grup8idguimica de alimentos (IIM-
CSIC), Spain

Development of a qPCR method for the idamifon and quantification of
Thunnus obesusThunnus albacaresnd Katsuwonus pelamign canned tuna —
Daline Bojolly, Université du Littoral Céte d’OpalErance

Species identification in samples containfigh mixtures: a targeted Next-
Generation Sequencing approach - Kristina Kappal Rubner-Institut, Germany



14:55

15:15
15:45

16:05

16:10

16:15

16:20

16:25

16:30

Development of a qPCR method targeting toelhegand application for the
freshness monitoring of modified atmosphere-paait@tled whiting Merlangius
merlangu$ — Alexandre Dehaut, Anses, France

Coffee break / posters

The application of near infrared spectrosciapgtudy physicochemical properties
and quality degradation of seafood - Magnea KattggdMatis, Iceland

Use of fluorescence spectroscopy for momigpavhiting (Merlangius merlangys
fillets freshness stored under various conditioAddo Hassoun, Artois University,
France

Detection of histamine in fish by Surface &mted Raman Spectroscopy using
solid silver SERS substrates - Tibor datniversity of Zagreb, Croatia

Toxicity of the Lessepsian pufferfidbagocephalus sceleratufrom Turkish
Mediterranean coast and the species authentificdijorapid PCR amplification
method - Caner Acar, Tokyo University of Marine&uae and Technology, Japan

Characterization oBhewanella balticastrains with usual and atypical H2S
productions, isolated from a spoiled whitingdrlangius merlangys— Alexandre
Dehaut, Anses, France

Highly active phosphatase is responsiblerdpid loss of IMP nucleotide in cod
muscle — Larissa Balakireva, NovoCIB SAS, France

Announcing WEFTA 2016 and TAFT 2018

Friday, October 16

SOCIAL PROGRAM (8:45 — 15:00

Visit of the French Institute of Vine and Wine (Y, in the immediate vicinity of Nantes)

Visit of a regional winegrower and lunch at the sviproducing place at Chateau-Thébaud
(small town close to Nantes)

Meeting point “"La Cité" 8:45 — departure by bu9:&0



ORAL PRESENTATION ABSTRACTS






Tuesday 1 October

Old problems and new challenges in research on
new aquatic species in trade

2014 Wefta award winner: Horst Karl

Max Rubner-Institute, Hamburg, Germany

Research on new aquatic species for human consumipds a long tradition in Germany.

Already in the early 197Dinterest in underutilized marine species suchlas Whiting, great
silver smelt and Alaska pollock was increasing ttueverfishing of traditional North Atlantic
fish stocks. Blue whiting was discussed as sulistifar deep frozen cod or saithe fillet
blocks, but research revealed high Anisakis prexaleand abundance which stopped the
production. The success story of Alaska pollocktsta Today Alaska pollock is the most
important marine fish species on the German market.

Between 1975 and 1985 utilization of Antartic k({fuphausiasuperaas possible protein
resource for human consumption was in the focustefnational research projects, including
characterization of the raw material and produatettgpment. High fluoride content and
endogenous enzymatic activitiesimpeded further ybdalevelopment and the interest of
industry in commercializing of krill products wasw at that time. Today krill oil is highly
demanded asdietary supplement.

Within the last 10 years, research on new aqupgciss focused more and more on the risks
and benefits of tropical and subtropical speciepairted into the European Union. The
variety of these species increases each year. @ftem minimal knowledge is existing on the
chemical composition, species authentication, [arastatus, sensory and storage
characteristics and on possible risks (contaminanédural toxins). Characterisation of
imported deep frozen fillets of pangasius,tilapiafarmed barramundi showed that the
nutritious value in terms of iodine and long chaolyunsaturated fatty acids is not
comparable to traditional marine species or tob@am trout and salmon from aquaculture.
Further pangasius fillets, but also deep sea s=bmd other imported fish species are often
treated with an excess of water and water bindddjtizes. On the other hand, species like
cobia and barramundi are highly delicious and @artain considerable amounts of selenium.

The increasing import of tropical reef fish spedike red snapperand grouper will increase
the risk of ciguatera fish poisoning for Europeamsumers.The global trade of new species
as wet fish via air cargo will additionally increathe risk of food borne parasitic infections.

Measures have to be evaluated to assure the séfibity consumer.



Session 1: Consumer behavior, nutritional value angttional foods Tuesday "1 ®ctober

Eating fish today: how combining naturalness and factionality

Keynote speaker: Gervaise Debucquet

Audencia-School of management, Nantes, France

Sociologists have shown for a long time how soaral cultural representations are associated
with food influence perceptions, acceptation andidance. In this sense and in comparison
with meat, fish and fish products appear to hawpecific status, especially in the Judeo-
Christian World. Initially associated with negativeages and perceived as a “sub-meat”, fish
iIs nowadays promoted by nutritionists and fish Btdy as an essential component of a
healthy diet preventing diseases. For several y&ahshas become a ‘natural functional food’
and have certainly benefit from the context of theck spread of Nutritional and Health
Claim (NHC). At the same time, fast-expanding aqitace with intensive and high
technology techniques has introduced confusionoimsgmer’s mind on quality of farmed
fish, organic and others quality-related labels ifgvbrought only partial reinsurance.
Increasing promotion and/or incorporation of marmérients with functional properties in
foodstuffs could be a new step in the ‘reificatiaf’ fish. Which impacts could have this
technical-scientific-medical view on consumers’gagtion of fish and fish products? Could
they lead consumers to refer back more to lay betieto reactivate heuristics as naturalness
or wildness and lastly to solve themselves thendi@ between eating fish for health and
eating fish for pleasure and sharing? These puiilitbe discussed in this lecture.

Key words: food culture — representations — foahplire — healthy food - food dilemmas



Session 1: Consumer behavior, nutritional value angttional foods Tuesday "1 ®ctober

Organic aquaculture: factors relevant for consumers

Presenting author:_Themistoklis Altintzoglou

Co-authors: Pirjo Honkanen

Nofima, Tromsg, Norway

This study is part of the EU project OrAqua. Theojgct's objective is to offer
recommendations for the regulatory framework fogamic aquaculture in Europe (EC
Regulation 710/2009), based on a review of relesam@ntific literature related to the current
regulation. The emphasis has been on four mainékem) feed, b) welfare, c) production
systems and d) environmental impact of farming esyst Within OrAqua, consumers’
perceptions of the elements included in the remmatare also taken into account. The
objective of this consumer study is to of assessswmer perceptions, sentiments and
understanding of organic aquaculture to promotesaoer confidence and acceptance of
organic farming principles based on scientific kifexge.

A thorough literature review was performed to iifgnexisting scientific knowledge and

reveal knowledge gaps. The review covered scienfiublications and grey literature
published since the year 2000. The found bodytefdiure was filtered for relevance and
evaluated for quality. With the areas of the reuiaframework in mind and knowledge gaps
revealed by the review, a survey was developed. Jimey included questions about
consumer perceptions of the relevance of variosisess to the official definition of organic

fish, how these issues can influence the qualittheffish, attitudes about wild, conventional
farmed and organic farmed fish, knowledge abouamigfish, consumption behaviour and
socio-demographic characteristics.

Consumers’ knowledge of organic aquaculture is Mith no clear perception whether it is
wild or farmed fish that can be called organic. 8laners associate natural living conditions
with the definition of organic fish, but elementsthe official regulation are ranked much
lower. Consumers associate issues related to faagasition and utilization to the quality of
the final fish products in general but not withamg aquaculture in particular. Fish welfare is
relevant for a part of the population, but notratural production practices lead to optimum
fish welfare. When consumers are more informed @aadise the balances between less-
natural production decisions and their impact oe fish and the environment, their
perception of aquaculture and expectations fromaragproduction become more positive.

The consumers’ perception of organic farmed fisheavily influenced by their perception of
fish farming in general. Therefore, a recommenaafiom these results would be to design
and pre-test communication campaigns, which wileha positive effect on seafood
consumption in Europe and create awareness abganioraquaculture within them.

Key words: Consumers, organic, fish, feed, regoifsi



Session 1: Consumer behavior, nutritional value angttional foods Tuesday "1 ®ctober

Content of health beneficial compounds in Atlantianackerel
during cold- and frozen storage

Presenting author: Turid Rustad
Co-authors: Inger Beate Starfi&evilija Mozuraityté, Ingrid Undeland] Hanne Digré

INTNU (Norwegian University of Science and TechngioErondheim, Norway
’SINTEF Fisheries and Aquaculture, Trondheim, Norway

®Chalmers University of Technology, Sweden

Pelagic fish is considered a healthy food basedhencontent of marine lipids, proteins,
vitamin D and other bioactive compounds. Howevbe uality of fish changes during
storage. The aim of the present study was to exarthe stability of health beneficial
compounds and other quality parameters during aottifrozen storage of mackerel fillets.

Fillets of mackerel caught in February, were eittigiiled stored for 4 and 9 days or frozen
stored (-27°C) for 1, 7 or 12 months. The following parameteere measured: water, ash,
water holding capacity, vitamin D, content and guadf lipids and proteins (oxidation of
sarcoplasmic and myofibrillar proteins), and pmfibf low molecular weight (LMW)
metabolites. Lipid oxidation was measured by peatexvalue and thiobarbituric reactive
substances. Protein oxidation was measured by risnéd protein carbonyl and total thiol.
Profile of water soluble low molecular weight methtes was obtained by high resolution
NMR spectroscopy.

The compositional analysis shows that amount ofewdipids, vitamin D and fatty acid
profile is stable during storage. Lipid oxidatiorasvnot observed at the storage conditions.
However, hydrolysis of lipids was observed, esgcauring storage of +%. Proteins seem
to be more influenced by the duration of the frostorage. Frozen storage for 7 and 12
months significantly reduced the oxidative stapibf sarcoplasmic and myofibrillar proteins
in the muscle, compared to 1 month frozen andezhi#itorage. The results show that LMW
compounds, such as taurine and inosine and inosor®phosphate are well preserved
during frozen storage. Time from catch to freeasmgnportant when it comes to the level of
such compounds. During cold storage®G4ip till 9 days) changes in composition occur that
will influence the taste and safety of the prodecy. the formation of biogenic amines and
other degradation products.

Health beneficial compounds in mackerel, such aggas8 lipids, vitamin D, and LMW
metabolites were stable during frozen storage lufp2imonths at -27C. Oxidative stability
of proteins was reduced during long term frozemagfe (7 and 12 months). The quality of the
fish at the time of freezing, is a critical paraareDuring cold storage (at %@ up till 9 days)
changes in composition and quality occurs, namgtirdiysis of fatty acids and degradation
of LMW metabolites.

Key words: frozen, storage, lipids, oxidation, djyal



Session 1: Consumer behavior, nutritional value angttional foods Tuesday "1 ®ctober

Bioaccessibility: a key for a better evaluation othe benefits
and risks of fish consumption

Presenting authoNarcisa Maria Mestre Bandatra

Co-authors: Claudia Afon$oSara Costa Irineu Batistd, Carlos Cardospinés Coelhg
Maria Leonor Nuné's

!Department of Sea and Marine Resources, Portugnssteite of Sea and Atmosphere (IPMA, IP), Av. Sitia
1449-006 Lisbon, Portugal

’Food and Nutrition Departmemational Health Institute Doutor Ricardo Jorge$R, IP), Lisbon,
Portugal.

The bioaccessibility of the nutrients and contamisain different seafood products is a

promising field of research that may shed lighoittie real risks and benefits associated to
their consumption. Instead of performing a riskdfénanalysis on the basis of the total

contents of nutrients, such as selenium (Se), apmdaenoic (EPA), or docosahexaenoic
(DHA) fatty acids, and contaminants, such as metkeytury (MeHg), the levels of these

substances in the bioaccessible fraction (availablee absorbed across the intestinal wall)
are used as inputs in the mathematical modeling.

Hence, the performed scientific work brings togeti innovative areas of researahyitro
digestion modeling and advanced statistical treatnoé the probabilities of exceeding the
advised nutritional requirements and contaminargstiolds. The bioaccessible fraction of the
main nutrients and contaminants in seafood was/aedlacross a varied array of fish species
and culinary treatments, encompassing wild andédrproducts, and lean and fat fish.

Se bioaccessibility (ratio between bioaccessibletert and total content before digestion)
was always higher than 80 % with exception of cdntuma in water and olive oil which
presented lower percentages (72 and 82 %, respbgti©Of all studied wild and farmed fish
species, farmed salmon was the one that displédngeetighest EPA and DHA bioaccessibility,
71.1 % and 73.5 %, respectively. Compared to raRA#DHA bioaccessibility usually
decreased with the culinary treatment, especidér grilling (30-60 %). On the other hand,
it was found out that Hg and MeHg bioaccessibifitym raw fish ranged from 75 to 90 %.
However, cooking or processing may cause a redudfithese contaminants bioaccessibility.
Particularly, grilling reduced the bioaccessiblen@entrations of MeHg to 30-60 % of the
initial contents. It seemed that the more drastie heating treatment the lower the
bioaccessibility (less than 20 % for processed)tuna

Risk-benefit assessment enabled to identify speares culinary treatments with a more
favorable health impact, such as grilled fish ored tuna.

Key words: farmed and wild fish; nutrients and @oninants; culinary treatment and processing;
bioaccessibility; risk-benefit assessment



Session 1: Consumer behavior, nutritional value angttional foods Tuesday "1 ®ctober

Application of a sorting procedure for sensory evalation of seafood
products: comparison with conventional profiling

Presenting author : Mireille Cardifial

Co-authors: Josiane CorheAdéle Dauch$; Francoise Lerdj Régis Baroh Philippe
Courcoux™

Yifremer, Laboratoire Bioressources Marines et Hfarerie par hydrolyse enzymatique (BIORAF HE), BP
21105, 44311 Nantes, France

?lfremer, Laboratoire Ecosystémes Microbiens et Molés Marines pour les Biotechnologies (EM3B), BP
21105, 44311 Nantes, France

®0Oniris, Sensometrics and Chemometrics Laborat@i322, France Nantes, France

“LUNAM, University Nantes Angers Le Mans, France

These last few years, many papers have discuseedhthe of rapid sensory methods as an
alternative or a complementary techniques to qtaive descriptive analysis, considered the
reference tool for food sensorial characterisa(garela, 2012; Dehlholm, 2012, Veinand,
2011). Among these methods, free sorting technagueears rapid for collecting data from the
sensory panel, easy to understand, and gives digrersensory map close to those obtained
with conventional profiling. The interest and thespible use of this procedure has been tested
on marine products in two different case studies.

The first case study aimed to evaluate the spopimigntial of 9 strains isolated from spoiled
tuna (Thunus albacargsinoculated in sterile tuna matrix and storedda$s at 8°C in plastic
bags with air. The second one concerned the ptioduconditions of enzymatic hydrolysates
from salmon by-products and especially the effdctoar processing parameters (time and
temperature of hydrolysis, sugar and antioxidaditamh) on the odour of the hydrolysates.

In these two case studies, we compared sensoryointamed with classical profiling (with
trained panellists) and free sorting proceduregoeréd with a mixed panel constituted of
trained and untrained assessors in the microbicdbgtudy and untrained assessors in the
process study.

Results show a rather good similarity of the twaseey maps and show the value of free
sorting in the sensory characteristic descriptitep,s especially to avoid missing some
descriptors. Moreover the free sorting can be ugklsd to highlight effects of process
parameters on sensory characteristics.

Results from these case studies showed that cothfrarpiantitative and descriptive analysis,
the holistic approach of sorting task could cle@dystitute an interesting way for screening
parameters in the first steps of a research projEce free sorting seems efficient for
industrial applications and product development.

Key words: sensory method, free sorting, quamatdescriptive analysispdour, salmon by-product
hydrolysate, bacterial spoilage



Session 1: Consumer behavior, nutritional value angttional foods Tuesday "1 ®ctober

Sensory characteristics of food products made frordulse (Palmaria mollis)

Presenting author: Michael T. Morris$ey

Co-authors: Jason B3lIAnn Colonnd, Sarah Masohj Chuck Toombs
'Oregon State University Food Innovation CentertlRod, OR, USA
20SU School of Business

There has been increasing interest in the use avesds as a food source for human
consumption. A relatively new area for research heen the use of seaweed in value added
culinary preparations intended for commercializatio

In the present study, dulse obtained from a susbéénon-land cultivation system was used to
develop five value-added culinary prototypes: saleessing (DRE), chips (CHP), crackers

(CRK), trail mix (TRM), and brittle (BRI). Prior téasting, panelists were presented with a
concept card for each sample. Concept cards pezbanitrition data, images, health claims,

and background information for each product sampensory preferences were determined
using hedonic scales amongst panelists (n=116) wéi@ screened to be consumers and
likers of seaweed and seaweed products. Additiom@ments regarding individual attributes

were also collected.

Overall, the samples were scored favorably by theefsts. In terms of overall liking, the
CRK ranked highest although there was no significhiference (P<0.05) between CRK and
DRE, while the CHP scored the lowest. Significaffecences (P<0.05) among prototypes for
each attribute were also reported. Purchase in@med, and was largely influenced by the
taste and appearance of each samples as signifiterences (P<0.05) were found for the
purchase intent of each concept (prior to tastoughpared to after tasting. Furthermore, it
was found that there was an inverse relationshiywd®n price and purchase intent. Impact of
nutritional information, and importance of healthaims and packaging information to
consumers will be discussed.

Dulse grown by aquaculture methods was found toebdily accepted by U.S. consumers.
This creates a strong potential for growing dulsé eommercialization of dulse products for
the US market.

Key words: dulse, seaweed, sensory evaluation ystatevelopment
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Health and nutrition claims’ effects on consumer peception of
omega-3 enriched convenience meals

Presenting author: Pall Arnar Hauks5on

Co-authors: Kolbrun Sveinsdoftiikydsti Pennaneh Fridrik Bjornssof, Emilia
Martinsdottif

! University of Iceland — Faculty of Food Science ahdrition, Reykjavik, Iceland
2Matis ohf — Icelandic Food and Biotech R&D
3VTT Technical Research Centre of Finland

“*University of Iceland — Faculty of Business

Health and nutrition claims are effectively usedfitcyd manufacturers to communicate health
benefits, but such claims do not necessarily mai@yzcts more appealing from the

consumers’ perspective. The aim of this study wasualuate consumers’ perception of
omega-3 enriched ready meals with and without heald nutrition claims on the packaging
label.

Participants (n=117) evaluated omega-3 enrichedyregeals in a home-use-test. They were
randomly assigned into two groups and receiveddifferent types of enriched ready meals
(fish, vegetable) to be consumed within one weekie Qroup received meals with
conventional labels while the second group hadl¢aléth nutrition claims stating high
content of omega-3 fatty acids with related healtaims. The respondents answered
guestions on overall liking, perceived health bggsefproduct attractiveness and their
willingness to pay in an online questionnaire aftee consumption. Furthermore, the
consumers answered questions regarding their dagsteoncerning health, convenience and
functional food. Sensory evaluation by a trainedgbavas performed on the meals using
generic descriptive analysis.

Mean scores for both meals were consistently inrfa¥ health claim labels for all questions.
Group differences in attitudes towards health, emmnce and functional foods were not
found significant.

The results of this study will support functionabtl development and provide understanding
on how receptive consumers are toward informatanveyed by health claims.

Key words: health claims, nutrition claims, consutmehavior, functional foods, omega-3
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Biogenic amine content of fish products sold in Tiish market

Presenting author: Ali Serhat Ozkiitiik

Co-authors : Esmeray Kuley Bdg&ulsun Ozyuft Merve Erguvefy Hakan Hayty Serhat
Ozkutuk
!Department of Seafood Processing Technology, Baotiisheries, Cukurova University, Adana, Turkey.

2 Cukurova University, Faculty of Fisheries, Depatinof Seafood Processing Technology, Adana, Turkey
3Agriculture and Rural Development Support InstiintiMersin, Turkey

“*Cukurova University, Vocational School of Yumurkalhdana, Turkey

Biogenic amines (BAs) in foods are mainly produdsdthe microbial decarboxylation of
amino acids. Their presence is undesirable beaafuge toxicological effects to consumers
The amount of BAs formed are influenced by factrsh as microbial growth, availability of
free amino acids, the presence of decarboxylasgnew and elevated temperature
conditions. Some technological processes such #mgsaripening, fermentation or
marination can increase the possibility of formatad BAs. To protect consumer health, it is
very important to monitor the concentration of o amines in food. In this study, total
seventeen fish products available on Turkish retaitket were collected and investigated for
the content of biogenic amines.

Fish products collected in Turkish retail marketeveozen (Alaska pollock, anchovy fillets,

sardine fillets, hake fillets, Pangasius filletstlaftic bonito, Atlantic salmon), smoked

(mackerel, trout, Atlantic salmon), marinated (drimackerel, anchovy, anchovy with red
pepper sauce and anchovy with hot pepper sauampkexl and marinated (mackerel and
anchovy) fish samples. Sample preparation and aksation procedure for biogenic amine
analysis were made according to Ozogul et al. (ROB2ogenic amine analyses were
performed using a Shimadzu Prominence HPLC apmardhe column was a reverse-phase,
ODS Hypersil, 5 u, 250 x4.6 mm.

There are significant differences in biogenic amaoatent among fish products (p<0.05).
Putrescine, spermidine, trimethylamine, spermirge dopamine were the most abundant BAs
whilst phenylethylamine and histamine were minorsBRutrescine content was in range 3.60
mg/100g in frozen Alaska Pollock and 33.53 mg/100gfrozen Atlantic salmon. Fish
products contained less than 19.87 mg/100g of @ade The limit of 10 mg/100g for
histamine in fish products as suggestecElyopean Union (EU)vere not exceeded in any
samples analysed. Tyramine levels in fish prodwetise below 10 mg/100 g. Frozen Atlantic
salmon, marinated anchovy with hot pepper saucesamaked marinated mackerel had the
highest levels of tyramine, with corresponding ealof 8.5, 5.27 and 3.5 mg/100 g.

Biogenic amine content in commercially producedh fisoducts should be monitored as an
important quality index. The mean histamine levelsall analyzed fish products were below
the tolerance limit established by EU regulatiohe Bpplication of international standards of
food hygiene is crucial to ensure the quality amigty of fish products.

Key words: Fish products, biogenic amine, histamipeamine, Turkey
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Antioxidant and functional properties of shrimp hydrolysates
and its application to fish tofu

Presenting author: Sunantha Ketnawa

Co-authors: Oscar Martinez AlvafeSoottawat Benjaktll and Saroat Rawdkuén

'Food Technology Program, School of Agro-IndustrgeMFah Luang University, Chiang Rai 57100, Thailand
(e-mail: saroat@mfu.ac.th)

?|nstitute of Food Science, Technology and NutrifTAN-CSIC), José Antonio Novais 10, Madrid, 2804
Spain

®Department of Food Technology, Faculty of Agro-Isily, Prince of Songkla University, Songkhla, 90112
Thailand

*Food Technology Program, School of Agro-IndustrgeMFah Luang University, Chiang Rai, 57100, Thailan

Non-commercial cooked Whiteleg shrimPefhaeus vannanjewas valorized by application
of hydrolysis treatments with different proteaségt catfish viscera proteases, commercial
trypsin, and Alcalase) for the obtainment of shrirqpmtein hydrolysates (SPH). Then
application of the obtained hydrolysates on fidl twas also investigated.

The hydrolysis of cooked shrimp was performed hpgi8 units of each enzyme per protein
content dissolved in buffer solution (1:3 (w/v)drl M Tris-HCI pH 8.0), at 50°C for 2 hours.
Hydrolysis was controlled by using a pH-stat. Abtgiwere collected at 0, 10, 20, 40, 90, and
120 minutes. After enzyme inactivation by boilitlge supernatants were lyophilized, stored
at -20°C and referred to SPH. The hydrolysatesimdtawere determined for antioxidant
properties including 2,20-azinobis-(3-ethylbenzatoline-6-sulfonic acid) scavenging
capacity (ABTS), ferric reducing power capacity &#, and metal ion chelating activity
(MICA). The SPH at the levels of 0.05, 1.00, an@02o (w/w) were added into fish tofu.
Quality attributes of fish tofu were monitored dwgistorage at 4°C for 14 days.

SPH that were hydrolyzed by viscera proteases, aial trypsin and Alcalase showed
excellent solubility (>97%) in a wide pH range (@),1good oil binding capacity (0.86-1.83 g
oil/g hydrolysates), and discrete inter-facial pjes. All SPH showed the activity in ABTS,
FRAP, and MICA as 217-552 as ascorbic acid equntalg sample, 5.55-18.21 as pmol
Fe?*equivalents/g sample and 37-45 as umol EDTA eqeitalg sample, respectively. In
application study, the addition of SPH affected tleture profile of fish tofu by lowering
firmness and toughnessP<0.05). For lipid oxidation by thiobarbituric acidactive
substances (TBARS), fish tofu containing higherelsvof shrimp hydrolysate had lower
TBARS value P<0.05). TBARS values ranged of 2.58 to 5.30 mg MBg/sample during
14 days storage.

The enzymatic hydrolysis of non-commercial cookéudinsp could be a useful way to

valorize with interesting biofunctional propertifes food applications. SPH at a level of 2%
(w/w) addition can be applied to improve the tegtand extend the shelf-life of fish tofu by
retardation of lipid oxidation. Thus, SPH could bae alternative natural substance for
oxidative stability enhancement.

Key words: shrimp hydrolysates, antioxidants, fior@l properties, lipid oxidation, fish tofu
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Fish protein hydrolysates processed with differenbatural antioxidants

Presenting author: Dana Ran Jonsdottir

Co-authors: Sigran Mjoll Halldorsdottir
Matis ohf., Reykjavik, Iceland

Researches indicate that peptides processed fdmhfive interesting bioactive properties,
such as antioxidant and blood pressure regulatioggpties, among others. Despite this, few
products are found on the market. This is mainlg do quality problems connected to
rancidity, and that the products tend to have dtarstic fish taste and smell that are not
desirable in food supplements. The aim of thisgmyvas to add value to by-products of fish
processing by producing fish protein hydrolysateBH), containing bioactive peptides and
maximize their quality in terms of sensory factansl bioactive properties.

FPH were produced from two different versions oblased protein. The following
antioxidants were testedAscophylum nodosunmextract, Fucus vesiculosusextract,
Rosmarinus officinalextract and a mixture af-tocopherol and L-ascorbic acid. Hydrolysis
were carried out with the enzyme Protease P fronaWonand degree of hydrolysis was
measured with the OPA method. Stability during ager was tested at three different
temperatures; -80°C, 2°C and 22°C for 6 monthsd&ion measurements (PV and TBARS)
were done every 6 weeks and sensory evaluatiory é2eweeks. Bioactivity was measured at
the beginning and at the end of the study usingddterentin vitro oxidation measurements,
cellular antioxidant assay and ACE inhibitory asgagndritic cell assay was performed at the
beginning of the study.

Results showed that addition of antioxidants slowledin oxidation during production of
FPH. According to the sensory evaluation resuéisyes with added antioxidants gave better
results than samples with no antioxidants. Theltesiso showed that samples with added
antioxidants had more antioxidant activity then tooinsamples. FPH with addeéucus
vesiculosuextract was the only sample that showed potemidliaflammatory activity.

The results indicate that addition of antioxidadiging processing increase quality and
bioactivity of FPH.

Key words: Fish protein hydrolysates, enzyme hyghis| lipid oxidation, antioxidant activity, antigbants.

11



Session 1: Consumer behavior, nutritional value angttional foods Tuesday "1 ®ctober

Identification of peptides in a prolyl oligopeptidase-inhibiting fraction
from trypsin hydrolysate of Pacific white shrimp (Penaeus vannamgi

Presenting author: Oscar Martinez Alvarez

Co-authors: Pilar Montero, Maria del Carmen Gome#i€h
Institute of Food Science, Technology and Nutritibtadrid, Spain

Prolyl Oligopeptidase (PO) plays an important rolehe degradation of biologically active
peptide hormones and neuropeptides that contaimerdifferent studies have suggested a
relationship between increased PO activity and agdrgeneration and disturbances in
memory and cognition. PO-inhibitors have been idfiedt in plant extracts and also in
different protein hydrolysates from fish or milk.

Pacific white shrimp are among the most widelyieated shrimp in the world. Frozen head-
on, head-off, and peeled shrimp were formerly tregomproducts for export to the main

global markets of United States of America, Europdaion and Japan. The trend now is for
processing of shrimp to obtain value-added produdiss processing generates different by-
products such as muscle trimmings, carapacesthetccould be processed in mild conditions
to obtain healthy molecules with interest as na@uéicals. The objective of this study was to
optimize the obtaining of PO-inhibiting moleculesrh muscle trimming of shrimp, and also
to identify the peptides that could be impliedhe PO-inhibiting process.

Muscle trimmings from Pacific white shrimp were hygigzed with trypsin at different pH
values and temperatures, and the obtained hydtetyseere tested for PO-inhibiting activity.
The hydrolysate that showed the best PO-inhibiaogvity was selected and the peptides
responsible for this activity were partially puedi by SEC and RP-HPLC. UPLC-LTQ-
Orbitrap and Uniprot database were further usedleatify the peptides in the RP-HPLC
fraction that showed the highest PO-inhibitory\atti

The best PO-inhibitor was obtained at pH 9 and 37P@e inhibiting potency of this

hydrolysate was improved after fractionation by SBGd RP-HPLC. The fraction that
showed the best activity was composed by low-mddeaueight peptides (482-1608 Da).
This fraction was rich in hydrophobic residues (mhaalanine, proline and valine), serine and
lysine.

Interesting PO-inhibiting hydrolysates can be oi#di from Pacific white shrimp by using
trypsin, and the peptides responsible for thisvagtcontain at least 4 residues. The presence
and position in the peptide chain of alanine, pmlivaline, serine and lysine might play an
important role in the PO-inhibiting ability of thepeptides.

Key words: prolyl oligopeptidase, hydrolysatespsiyn, enzymatic inhibition, shrimp
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Determination of some functional properties of enzyatically hydrolyzed
protein from head of sea bass[§icentrarchus labray and its effect
in whiting (Merlangius merlangu$ mince

Presenting authoSebnem Tolasa Yilmaz

Co-authorsSiikran Cakli, Nida Demirtas Erol,Omer Alper Erdemydh BurcuSen
Yilmaz,Arzu Burcu Yavuz

Ege University, Faculty of Fishery, Department &ftHProcessing Technology, 1zmir-Turkey

Aquaculture is one of the fastest growing industrie Turkey. Every year a considerable

amount of processing leftovers that includes trimgsj fins, frames, heads, skin and viscera
from aquacultered products are discarded. It isomamt to use those resources primarily for
human consumption. Processing leftovers may be w@sedood ingredients due to the

capability of their functional properties. The atijee of this study was to determine the

functional properties of the enzymatically hydragzprotein from head of sea bass and
determine the effect of addition of FPH in differ@oncentration on functional properties in

whiting mince.

Fish protein hydrolysate was prepared from heaskafbass which cultered in Egean Sea by
using alcalase according to the method of Bougettefl, 2010. Degree of hydrolysis was
measured using the method of Benjakul and Morrigd897). In hydrolized protein some
functional properties including; solubility, watkeolding capacity, emulsification, and foam-
forming ability and also textural changes were stigated The resulted hydrolysate was
added to whiting mince with different concentrai@nd the same functional properties.

There are many researches about fish protein hygata in literature including; quality,
functionality and antioxidative properties. Theeetiveness of fish protein hydrolysate in
controlling functional properties and texture chesmglependent upon the concentration of
hydrolysate which was added to fish mindgdrolysate from head of sea bass might be used
in food systems as a natural additive.

« This study was supported by TUR\K 1120925 project.
* Arzu Burcu YAVUZ as a member the working team makes use of PhD scholarship
program TUBITAK 2211-C for the priority fields.

Key words: protein hydrolysate, by products, fumctl properties, fish mince, sea bass, whiting
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Session 2: Bio-economy of aquatic resources Tuesday 1 October

Opportunities in the blue bioeconomy

Keynote speaker: Sveinn Margeirsson

Co-author: Hordur Kristinsson
Matis — Icelandic Food and Biotech, Reykjavik, &oal

While 70% of earth is covered with water, it's arse of only 4% of our global food supply.

There exist major opportunities with respect to enand better utilization of aquatic biomass.
At the same time, we face numerous challenges thithvaluable resource. Efforts to utilize

aguatic biomass need to be sustainable and driyeacience and market demand. The
presentation will discuss past and present suceesse failures in the Blue Bioeconomy, as
well as focus on potential growth opportunities ddv technical and market innovation in

the blue bioeconomy may create new jobs and inereakie creation and enhance regional
development.

Key words: Blue Growth, Commercialization, Innoeatj Business models, regional development
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Replacement of surimi in restructured crab by raw cabmeat
in restructured crab products

Presenting author: David Green

Co-authors: Tyre C. Lanier, Yiwen Thor
Food Bioprocessing and Nutrition Sciences, NC Sthteersity, Raleigh NC USA

The blue crabQallinectes sapidysindustry in eastern USA has been declining duéhéo
high labor cost of hand picking cooked crabmeatcihdaically separated raw crabmeat can
generate 3x higher yield at very low labor cost,the product form is a paste, not the desired
flaky crabmeat prized for making the meaty ‘Chesépe style’ crab cakes. US consumers
buy over 200 million Ibs/yr of analog crabmeat m&den fish surimi; however, if this is used
to make crab cakes they must then be labeled fimitaor as containing fish meat. If the
heat-induced gelation properties of raw crabmeaeveglequate, it could be economically
substituted for fish surimi in restructured crabtraduction to eliminate ‘imitation’ labeling
on restaurant menu items.

Heat gelation properties as affected by endogempootease and transglutaminase (TGase)
activity, and as augmented by added microbial TGexe assessed. EDTA was also used to
inhibit endogenouse TGase. Protease/TGase activdse favored by different heating
regimes. Gel properties at fracture were measuyed ball probe and changes to myosin
heavy chain (MHC) assessed by SDS-PAGE. Crab ‘gh&domulations typically used for
surimi-based products were produced substituamgarabmeat for surimi.

Raw blue crabmeat exhibited both endogenous p®imad TGase activities. EDTA inhibited
both of these, indicating that a metalloproteass acive. Added microbial TGase enhanced
gel strength. Restructured crabmeat products doellchade having comparable properties to
those made from surimi with proper adjustment e tbrmulation and use of a thermal
process that optimized TGase activity.

Gelling properties of raw crabmeat are poor conghaocemost commercial fish surimi but
likely adequate to produce a restructured produathvwould not be labeled as ‘imitation’
crab.

Key words: raw, crabmeat, analog, gelation, enzyme
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Study of the optimization conditions for hydrolysaes production from
Scyliorhinus caniculamuscle and antioxidant activities

Presenting author: Maria Blarico

Co-authorsAgueda Massa José A. Vazquéz Carmen Gonzalez SotéJRicardo I. Pérez-
Martin'

'Grupo de Bioquimica de alimentos (IIM-CSIC), Vigepain)

?|nstituto Nacional de Investigacion y Desarrolis@eero (INIDEP), Mar del Plata (Argentina).

Grupo de Reciclado y Valorizacion de MaterialesifReses (IIM-CSIC), Vigo (Spain)

Small spotted catsharkS¢yliorhinus caniculp is a highly discarded species (100%
intraspecific discard rate in some fisheries). Bids has been recognized as unsustainable
fishing practices (EU Regulation 1380/2013) notydoécause of their impact on economic
and ecological questions but also because theygimm significant waste of potential food
resources. According to the Blue Growth initiatafethe European Commission, it would be
indispensable to have tools for recovering bio&ctimolecules from discards and other
underutilized fishery resources such as byprodtetsypport the sustainable growth of scarce
natural marine resources and to increase the fipplg without an intensification of fishing
pressure. Fish protein hydrolysates have been quslyi proposed as an alternative use for
upgrading fish biomass. The aim of the presentystwds to optimize the enzymatic
hydrolysis catalyzed by different enzymes for afitag protein hydrolysates from S. canicula
muscle wastes, and to study the antioxidant prigseof the resultant hydrolysates. Muscle of
S. canicula was enzymatically hydrolysed using KWlea, Esperase and Protamex. The
experimental development was performed using seocotet rotatable designs and evaluated
by response surface methodology combined with gique kinetic approach. The kinetics of
muscle hydrolysis in each experimental conditionrevaccurately fitted to the Weibull
equation. Kinetic parameters obtained from thishmiadatical model (maximum hydrolysis
and maximum rate of hydrolysis) were used as respoariables of the factorial design.
Results showed that Alcalase and Esperase werentee enzymes successfully hydrolyzing
the muscle of this species and their optimal valolepH and temperature were pH 8.77,
70.39°C for Esperase and pH 9.4 and 64.63°C faléde (in this case only for the maximum
hydrolysis). Antioxidant activities were studieding crocin andp-carotene bleaching
methods in a single combined assay. The DPPH Haslieaenging activity of hydrolysates
was also tested.
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Development of an ultrasound-assisted enzymatic hyalysis process for the
liquefaction of the red seaweedrateloupia turuturuand
its biomolecules recovery

Presenting author: Cécile Le Guillard
Co-authors: Jean-Pascal Bég@égis Baroh Justine Dumay

Yfremer Laboratory Biordf , Nantes, France

2University of Nantes Laboratory MMS, Nantes, France

IDMer, Lorient, France

Among the numerous processes used in marine brotkadies, enzymatic hydrolysis
exhibits a great potential to improve extractionb@factive compounds from seaweeds. In
recent years, several articles in various researelas put forward the improvement and
simultaneous stimulation of the enzymatic hydraysy ultrasound (UAEH). Indeed, the use
of ultrasound in conjunction with enzymes can iaseethe yields of extraction of valuable
biomolecules from plants, compared to conventionathods. Currently, there are very few
works on this combined process on seaweeds, plarticwet ones.

Our work is focused on underexploited, proliferatialien red seaweed found on Brittany
coasts,Grateloupia turuturu.The goal of our study is to develop an UAEH procesisg 4
industrial enzymes and an original ultrasonic flihweugh reactor. The experiments of
simultaneous combination enzymes/sonication (UABEdhication and enzymatic hydrolysis
were conducted in triplicate, two temperatures vieseéed (40-22 °C).

Our results highlight the great potential of UAEH seaweed liquefaction rather than

enzymes or sonication alone. After 4 hours of tteatment at 40 °C, up to 90 % of primary

material was recovered into soluble phase. Biocbahanalyses of those resulting phases
revealed an enrichment in carbon and nitrogen comg& more precisely, carbohydrates and
amino acids.

This original and innovative process is clearlyediicient procedure for the liquefaction of
wet seaweeds, enabling the recovery of valuablgpooents.

Key words: seaweed, enzymes, sonication, prodgsgféction
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An example of French strategy for the production ofmarine ingredients
from salmon by-products: the Pesk&Co project

Presenting author: Margot Provbst

Co-authors : Roxane FagpiMarc Hémof, Vincent Gélamur& Fabienne Guérart

! University of Bretagne Occidentale, Laboratoire 8eiences de I'Environnement marin, LEMAR UMR6539,
Rue Dumont D’Urville, Technopdle Brest Iroise, F28® Plouzané, France

2Yslab, 2 rue Félix Le Dantec, F-29000 Quimperngea
3 SPF - DIANA, ZA du Gohélis, F-56250 Elven, France

* Meralliance, 55 avenue de Keradennec, F-29000 Qerinfrance

Marine biological resources such as fish by-proslace sources of valuable ingredients and bioactive
molecules. Their exploitation using biotechnologicals is likely to lead to the development of new
markets and industries, specifically in the ardaf®ad, petfood, feed, cosmetics, and, in somegase
therapeutic agents.

For the first time in France, four companies lodaten Brittany on the West coast of
France (Meralliance, Yslab, SPF-DIANA and AGH-Samf respectively) and the University of
Bretagne Occidentale (Laboratory of Marine sciendeEMAR UMR 6539) gathered their expertise
to set up an integrative Research and Developniejeqt.

The Pesk&Co project aims to produce marine ingradiérom salmon by-products such as structure
proteins and functional peptides for food, aquafeedmetics and biomedical applications.

The Pesk&Co strategy is based on :

D)} The implemention of a sustainable supply chéutly traceable, and of biotechnological
processes tembrace the total salmon by-products, from raw rie$eavailable to market.

2) The creation of a Research and Developmentecdmsed on efficient multidisciplinary
cooperation between academic researchers and ereampanies from the 5 partners of Pesk&Co
project.

Specific salmon by-products were chosen to applydirategy. The first step was to find innovative
processes at lab scale to allow, in a second atepnsfer at pilot and industrial scales.

We showed that in using a fresh controlled proeesare able to extract a high quality native calag
with a clean treatment, which has allowed the reahofra patent. Simultaneously, analytical methods
were developed in order to control quality and eedslity of ingredients derived from production. In
the longer term, the objective is to ensure compkavith the rules for commercialization and further
developments. We demonstrated, what could be theititn and characterization of a high molecular
weight native collagen from skirfer several uses in cosmetics and medical devines,dried final
product, and the capability to certify that eadhplmduced will be what it says it is.

On the other handhydrolysates were developed and incorporated iisto diet to improve larval
development.

Results obtained, competences and technical iagtals developed within this project, will contrtbu
to position the Brittany Region strategically withthe overall market of innovative marine ingredsen
through a long term outlook.

Partners: http://www-iuem.univ-brest.frflUMR6539tgv/www.meralliance.com/ http://www.diana-pettboom/
http://www.yslab.fr/ http://www.groupe-glon.com/

Key words: salmon by-products, collagen, peptides;ine ingredients, innovative strategy
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Advancements in land-based brackish-water and maria aquaculture
and their future in seafood production

Keynote speaker: Thomas M. Losotdo
'Ph.D., Principal Scientist & Chief Engineer, Pentajuatic Eco-Systems Inc.

Professor Emeritus, Department of Biological & Agtttural Engineering, North Carolina State Universi
Mailing Address: 0308 SW Montgomery St, Apt. 404rtand, OR 97201, USA

Email: Tom.Losordo@Pentair.com

Mobile Phone: +1 919 264 3812

Aquaculture has become a major source of seafoed the past 40 years. A good example
can be found in the Salmon farming industry. Majenters of production can be found in
Northern Europe and Chile and to a lesser extenP#rcific Northwest of North America and
Tasmania in Australia. Much of this production egaton large-scale, ocean-based net-pen
production technologies for the on-growing of markeed fish. From the beginning of the
industry Smolts, used to stock the net-pens haem lbaised on land in tanks using flow-
through technology. Both of these technologiesehencountered issues related to disease,
environmental impacts and the overall sustaingtlithe production process.

Recirculating Aquaculture Systems (RAS) have beettevelopment during the same 40 year
period. RAS technology, designed correctly, has pbeential to significantly reduce the
environmental impacts from aquaculture. Howeueis technology has not found as wide
acceptance as net-pens for the on-growing of fishis is mostly due to substantially higher
investment costs for RAS technology. Recentlyreghkas been a shift to using RAS
technology for the tank-based production of lamgyealled “Super-Smolts” that are grown up
to 1 kg on land before placing them in ocean-basetipens. This combination of
technologies reduces the time “at sea” and redtie®verall environmental “footprint” of
the production process.

Other species being reared in net-pens in EuraptharEuropean or Mediterranean Sea Bass.
New technologies are being deployed to reduce tiviramental impact of these net-pen
culture activities. This presentation will deserithese technologies, new species of interest
and associated environmental issues. We will dsduture directions of land-based RAS
technology and how they can support or in somescesgglace ocean-based technologies to
lead to a more sustainable and diverse seafoodigtiod industry.
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Oyster refinement is common practice in France. dysders are kept in land-based systems
where they are usually fed with relative high corications of algae during a period varying
from one till four months in order to increase theight of the oyster tissue. A few studies
have shown the impact of the diet on the sensprdadlle and the volatile organic compounds
(VOCs) of Pacific cupped oysters. We have studteal itnpact of the alga8keletonema
costatumor Rhodomonas baltican the sensorial characteristics and on the VOCHhe
Pacific cupped oyster originally from the import&nitch cultivation site Lake Grevelingen.
Market-sized Pacific cupped oysters (60-80 g) wetkwith either the diatonskeletonema
costatumor the flagellateRhodomonas balticéor a period of seven weeks at 30 mg dry
weight algae day oystet* as a refinement diet. The oysters were refineldrid-based pond
systems. In order to make comparisons with nomeefioysters reference oysters from Lake
Grevelingen were sampled as well.

After four and seven weeks oysters were sampledsémsory evaluation as well as the
analysis on VOCs. For the sensory evaluation a @atiwe Descriptive Analysis with a
trained panel (n=15) has been used. Panelists agiedl to score on 18 attributes on a 10 cm
unstructured line. The VOCs were extracted by Heacs Solid Phase Micro Extraction and
analyzed by Gas Chromatography-Mass Spectrometry.

Sensory scores showed significant differences (@0.between reference oysters,
Skeletonemded oysters andRhodomonaded oysters for overall odor intensity (4.99, 4.14
and 3.26, respectively), fullness of the shell $3.9.35 and 5.61, respectively) and algae
flavor (1.71, 2.29 and 1.33, respectively) aftewdeks of refinement, while significant
differences (P<0.05) for color of the visceral m@s34, 2.74 and 3.15, respectively), fullness
of the shell (3.49, 5.80 and 6.09, respectivelyarime flavor (5.65, 4.79 and 4.04,
respectively) and salt flavor (4.64, 3.20 and 3réspectively) were found after 7 weeks of
refinement. Preliminary results of the VOCs showedkcrease in the total amount of VOCs
over time. More detailed results about individu&@®s are under evaluation.

Refinement has an effect on the sensorial charsiitsrof Pacific cupped oysters. Odor, taste
and appearance are different for the refined oydte comparison with reference oysters.
Differences between the sensorial characteristi&keletonemandRhodomonaged oysters
are less apparent.

Key words: Pacific cupped oyster, refinement, \itdairganic compound, sensory evaluation, quaitéat
descriptive analysis
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Tagus River Estuary (ETJ) is the largest estuaryarntugal and has several uses, including
fishing and aquaculture, in spite of being subjectindustrial and urban pollution, with
evidences of lead contamination and high faecalsev

The production of bivalve molluscs in this ecosysteas increased in recent years due mainly
to the introduction of exotic species with high piddility and growth in this habitat,
particularly the Japanese-claRuditapes phillipinarum This outgrowth has contributed to
the decline of the bivalve indigenous species patpns.

According to the rules of hygiene of foodstuffse thivalve mollusc production areas are
classified according to the level of bacteria ofaleorigin, such a€. coli (Regulation
854/2004). Moreover, levels of chemical contamisant bivalves for human consumption
have to be lower than the legal limits, namely camm(Cd), lead (Pb) and mercury (HQ)
(Reg. EC 1881/2006, with amendments).

Given the lack of information about this exotic Gjgs sanitary status, the main purpose of
this study was to evaluate the chemical and miotogical contamination of Japanese-clam
(Ruditapes phillipinarum from ETJ in reference and new sampling point&nidying
potential hot spots.

Preliminary results of Japanese-clam for Cd, Hg] Bibb revealed levels below the legal
limits, respectively 1.0, 0.50 and 1.5 mg/kg, alttjo some samples presented Pb levels close
to 1.0 mg/kg. Concerning. coli (MPN/100 g), levels between 1300 and 54000 wetaioéd

in different sampling points. These data suppaetdtnategy of redefining ETJ limits in order
to exclude hot spots, contributing to safer usehe$e resources.

The authors acknowledge project "AMETEJO" from PR&ERProgram for funding.

Key words: bivalves, metal contaminants, microbjidal contamination, Tagus river
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Based on results from an innovation process, it e@gluded that fish spread could be a
promising product in Norway. In a traditional M@gian diet, both breakfast and lunch
meals consist of bread and spread, but at the nesaket there are few spread available based
on seafood. It is documented that raw materials fsalmon contain high amounts of protein
and lipids. Therefore, a project was initiated kasw research institutes and seafood industrial
partners, to develop new spreads based on mdtemalfish, including elements in the value
added chain from raw materials to the consumer.

Backbones and bits & pieces from farmed Atlanticnea were used as a raw material for
developing the new fish spread. The raw materiad w@llected at a salmon slaughterhouse
and frozen in blocks and stored. At slaughteringalimon, a batch of backbones and bits &
pieces were frozen in 20 kg blocks and stored @tG2Thawing and storage of raw material
are important processes to conserve quality thrabghproduction line. For production of
spread, these blocks were thawed and skin and beresseparated from the meat, to make a
fish mince. The mince was sampled and proximatéyses of protein, lipid, water and ash
were performed in addition to oxidation analysesfrieg fatty acids and thiobarbituric acid
and total bacteria count.

During five months of frozen storage, the oxidatwas low. FFA increased from 1% to 1.5%
during storage and TBARS increased from 30 to 5@reiminary sensory evaluation showed
an acceptable, fresh odour after thawing, althahghmince became paler after 5 months of
storage. The total bacteria counts showed thantterial was acceptable.

To include backbone and cuttings of salmon, itfismportance to stabilize the raw material
to secure a certain content of lipid, protein aratew to predict stable consistency of the
mince.

New observations of the brown meat after deep skignalso results in a good raw material as
fresh, but the stability during storage are chajieg. The industrial partner developed shelf
stable prototypes based on the minced productgemteld them for different market groups.
Optimalizations were performed in regards to watdding capacitites, consistency and fish
odour.

During the presentation, the utilisation of salrmaw material besides the fillet will be given
and presented in a sustainable and resource pgvepegith focus on possible new
innovations.

Key words: Atlantic salmon, coproduct, oxidatiorgZen storage, spread
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World demand for seafood has never been greatesu@eer interests are being fueled
by research on the longevity and good health ofpieple in Japan, Finland, Iceland, and
Scandinavia largely due to the nutritional profifefish and other seafood. Market demands,
however, are being influenced by consumer percepiio a number of areas including quality
and safety concerns. This presentation reviews suintlee challenges and opportunities in
seafood processing innovation and entrepreneurstfiggped to the incidence on quality and
safety. Seafood industry needs are identified withix main drivers: safety; quality and
value; nutrition, health, and well-being; resiliencand efficiency; environmental
sustainability; and skills and knowledge. Recentettepments in seafood research to help
increase the world’s food supply and feed the bili®n people projected to inhabit the earth
by 2050 are provided.

Key words: seafood processing, quality, safetypuation, entrepreneurism
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In Martinique, Yellowfin tuna Thunnus albacargs one of the main pelagic caught, is
generally captured around the fish aggregatingagsv{FAD), gutted, iced on board and sold
along the road sometimes more than 48 hours ast@n§. The objectives of this study were
to analyse the microbial ecosystemTofalbacaresvith metagenomic tools and to investigate
the effect of packaging conditions on quality aafesy.

A yellowfin tuna caught off the Caribbean coastMdrtinique was bled and gutted on board,
sliced and transported to the laboratory. Steakse wiévided into three batches. Batch 1:
steaks were individually iced in plastic bags (AlIBatches 2 and 3: steaks were respectively
vacuum (VP) and modified atmosphere (70%C@0%Q) packed (MAP) and stored at
4/8°C. Physico-chemical, sensory, bacteriological emetagenomic analysis were carried out
in triplicate at predetermined time intervals usimples were organoleptically unacceptable.

AIR and VP steaks were considered unacceptable E8tdays and MAP steaks after 15 days.
At the rejection point, the total bacterial counsre 167 cfu g'in all batches. According to
pyrosequencing of the 16S-rRNA gene and Polymeri@bain Reaction — Temporal
Temperature gradient Gel Electrophoresis (PCR-TT&ta)ysis Brochothrix thermosphacta
dominated the microbial ecosystems of all batcHesvever, this species was associated with
Pseudomonaspp. in AIR samples and wittnterobacteriaceaand lactic acid bacteria in VP
products. The pH value remained stable in the 8hest ranging from 5.77 to 5.97. Total
volatile basic nitrogen and trimethylamine prodots were weak and not significantly
different between trials. Lipid oxidation signifitly increased in the samples containing O
with a maximum value of 6.00 + 0.75 mg-malonaldehid’ for spoiled MAP products. At
the beginning of the experiment, the concentratibhistamine was high (75-78 mgRgand
stable up to 8 days, but then significantly deadda all batches to reach a value around 25-
30 mg kg'. The bacterial counts were lower than what is glyefound in spoiled finfish
from temperate-water. Although the microbial ectays of the 3 batches were different, VP
and MAP did not significantly increase the shefié lof tuna steaks. However, samples were
stored at 4°C the first week and then at 8°C, alingrto the French standard shelf-life
validation of perishable and refrigerated foodteasl of 0°C for AIR samples, so packaging
may allow a significant energy reduction duringate.

Key words: tropical fish, spoilage, microbial ecstgyn, histamine, metagenomic
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Vibrio parahaemolyticusiaturally occurs in seafood and when present ih hignbers, some
strains cause gastroenteritis. This study wasezhmout to evaluate the effect of storage at
different temperatures on numbers of naturally aweg total Vibrio parahaemolyticusnd to
compare the results with those predicted by thetedyRefrigeration Index software
(Australian Seafood Cooperative Research Centrejprat-case model intended to account
for variability and to be pre-emptive towards pobiteg public health.

Three experiments were conducted over New Zealamhers (late February) in 2013, 2014
and 2015. In 2013, one set of samples (10-12 ®)steas assessed per time point, while in
2014 and 2015, two sets were assessed. Pacifiersyrassostrea giggswere harvested
from the same site located in the North Island eiiNZealand. Samples were shipped cold (c.
10°C) to the laboratory. On arrival, oysters wareubated at different temperatures (5, 10,
15, 20, 25 and 30°C). Three sets of 10-12 oystene wampled immediately (TO) and the
remaining oysters were sampled on at least atdobsequent occasions. Multiplex real-time
polymerase chain reaction (QPCR) analyses wereuobed to confirm the identity oY.
parahaemolyticus,and total and pathogenic populations éf parahaemolyticuswere
estimated using the Most Probable Number (MPN)rtiegle. The data were analysed using
the DMFIT Model (ComBase).

Initial total V. parahaemolyticupopulations averaged 160, 48d 76MPN/g in 2013, 2014
and 2015 respectivelyv. parahaemolyticushowed minimum growth (or decline) when
stored for up to 9 days at temperatures belo"C1Blumbers increased during storage above
15°C but not as fast as predicted by the AustraliardehoThe observed growth rates
increased with increasing temperatures: 0.024@4@.@nd 0.0597 lag MPN/h at 20, 25 and
30°C respectively. We observed maximum increaseéslofyo after 54 hours at 28 and 2.5
logio after 48 h at 3W. The Australian model predicted highérparahaemolyticuaumbers

at 25 and 30°C, and lower numbers at 5°C and 1@%@pared with those observed in our
study. Predicted and observed data were similab 4.

Naturally occurring V. parahaemolyticuspopulations under New Zealand conditions
responded to storage temperature differently flioosé used to develop the Australian model.
Risk fromV. parahaemolyticushould not increase as long as product is stosenhbl5C.

Key words:Vibrio parahaemolyticusstorage temperature, predictive model, growtd, iaacific oyster
(Crassostrea giggs
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Wine industry produces a great amount of grape penvehich is made up of peels and
seeds. This natural by-product is rich in antioridalietary fiber (AODF), with high
antioxidant capacity derived from associated pherampounds. The objective of this work
was to add different proportions of this fiber imeed fish to preserve lipids from oxidation.

AODF was obtained from two Peruvian grapegig vinifera) varietiesQuebranta(red) and
Torontel (white) after the cool drying process of the grgoenace (using a dehumidifier at
18-30°C with 8,2 L per hour for 28-36 hours) aftemoving sugars and other soluble
constituents. Dietary fiber content (DF), polyphlemontent and associated antioxidant
capacity by two complementary methods (FRAP, feraducing/antioxidant power, and
ABTS, 2,2'-azino-bis(3-ethylbenzothiazoline-6-suplt acid) were determined. An initial
Threshold Test was conducted in order to deteritm@enaximum concentration of the AODF
that would be acceptable. Semi-fatty fish musabenfihorse mackerel{achurus trachurug
caught in June, was mince in a meat mincer. Thé&DRA of both grape varieties at the
selected concentrations (2% and 4%) was addedetontiscle and then blended. Resulting
product was kept wrapped in aluminium foil at 5¢¥Cthe analysis day (1, 3, and 8). The
analysis performed were: Water binding capacity y,Bmechanical properties (hardness),
color determination (L*, a*, b*) and antioxidantpzity by FRAP and ABTS assays.

AODF from grape pomace was characterized by highc@#ent (> 60%), mostly insoluble,
as well as a relevant polyphenol content (> 30%e Thcorporation of AODF (2-4%) to
mackerel muscle induced an increase in the anaotidapacity of the restructured product
during the cold storage, as showed ABTS assayh®mther hand, WBC was not improved
with the addition of AODF regardless the grapeatgriconcentration or storage period, so no
extra water binding ability is exhibited probablgdause fiber is very insoluble. The increase
in L*, a* and b* was in line with the increasing raentration of AODF. Hardness of the
minced added of AODF is increased as the propodi@xODF is included.

AODF concentrates can be obtained by cool dryinghfgrape pomace. AODF incorporation
into minced fish showed potential to be used asdditive to retard oxidative degradation.
This strategy may allow the revalorization of baape pomace and fishery by-products
letting to get enriched in fiber restructured sedfproducts.

Key words: antioxidant dietary fiber, cold drynefsdty fish restructured products, fatty fish oxisla stability

26



Session 4: Seafood processing — incidence on guald safety Wednesday™@ctober

Quality improvement of cooked brown shrimpCrangon crangontrough
detailed kinetic studies of the major quality attributes.

Presenting author: Thomas Verhaeghe
Co-authors: Geertrui VlaemyntkJan De Block Marc Hendrick®

Ynstitute for Agricultural and Fisheries ReseartVQ) - Technology and Food Science Unit, Melle /@em
?|nstitute for Agricultural and Fisheries ReseartVQ) - Technology and Food Science Unit, Melle |@em
% Katholieke Universiteit Leuven - Department of ktibial and Molecular Systems (M2S), Leuven, Belgium

The brown shrimp@rangon crangopis in Europe amongst the top 5 species for thiliu
German and Belgian fishery fleet and has a sigati@conomic and social importance in the
North Sea fisheries. Brown shrimp are traditionathpked and cooled on board of the vessel
by means of seawater (x3min, 80-100°C). As fishermden’'t have a standard cooking
process (considering cooking time, temperature saitlcontent), major quality differences
and high yield losses can occur. Because by copkimglf-life is prolonged and a ready-to-eat
product is created, changing the cooking paramétepptimize yield, holds the risk of losing
other quality attributes. In this study, the thekmactivation kinetics of the most important
spoilage enzymes, proteases and polyphenoloxi®d®)( were determined. The doneness of
the product was determined by observing the hehteed denaturation of muscle proteins.
The denaturation kinetics of the muscle proteinsewdetermined and protein stability was
compared to cook loss and protein loss.

Enzyme inactivation kinetics and protein denatorakinetics were determined by isothermal
heating of enzyme extracts and muscle tissue, cégply. Cook loss and protein loss was
determined by heating intact shrimp. Next to tresitrtime and temperature, influence of the
salt content was determined on protein denaturatiook loss and protein loss.

Enzyme activity was measured by adding the treakdéidcts to a substrate and by measuring
the reaction products spectrophotometrically. Meisgtotein denaturation was studied by
differential scanning calorimetry (DSC), only actias considered as most heat stable muscle
protein. Cook loss will be determined by measunmags differences and protein content will
be determined according to the Kjeldahl method.

Both enzymes and muscle protein decay could beridedcby a first order model. The
decimal reduction time for PPO was the lowest, dating its low thermostability. For
proteases, two stability fractions were found. Cadtin denaturation was considered as it was
the most heat stable muscle protein. All kinetidadahow that, at high temperatures,
proteolytic enzymes will be the most important bdany condition for further process
optimization. Preliminary results show high cookdes when with increasing salt contents
and cooking times.

The kinetic data presented, show that cooking petars used by processors are higher than
necessary for sufficient inactivation of proteaaaed PPO as well as for actin denaturation.
For further process optimization, protease inativacan be used as a boundary condition,
reducing the total heat load of the process. Is thiay unnecessary yield losses can be
avoided.

Key words: Quality, shrimp, enzymes, proteins,diel
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Nanotechnology focuses on the characterizatiorrjdatiion, and manipulation of biological
and non-biological structures which are smallerntfEDOnm. The application area of
nanotechnology in food industry is fortification édod and new product development.
Recently, nanotechnology has been introduced tdoibe industry to address issues relevant
to food and nutrition. Nanoparticules having antirabial properties prolong shelf life of
food without damaging flavor and color changes. hdligh the potential use of
nanotechnology by food industry is possible, stsidiethis field, especially for seafood are
limited. Oil-in-water emulsions are important vdbag for the delivery of hydrophobic
bioactive compounds into a range of food produtte preparation of hanoemulsions with
small droplet size is of particular interest, leagito a creamier mouth feel and greater
emulsion stability. Therefore, the aim of this waskio investigate the effects of oil-in-water
nanoemulsions using sunflower oil on sensory, chaimand quality of frozen sea bass
(Dicentrarchus labra fillets. This project was supported by ScientiResearch Projects
Unit of Cukurova University (Project No : SUF2013B29)

Physical properties of nanoemulsion were analyzederms of viscosity, particle size of
droplets, thermodynamic stability, refractive indeand surface tension. Sea bass were
obtained from a local fish farm ilzmir, Turkey. They were immediately gutted and didd
into two lots. One lot was treated with nanoemuisamd the other was used as the control.
All samples were put in a freezer bag and storeadfireezer (-18°C). Sensory, chemical (total
volatile basic nitrogen (TVB-N), thiobarbituric dcindex (TBA), peroxide value (PV) and
free fatty acids (FFA), and microbiological quagi (mesophilic aerobic bacteria, total
psychrophilic bacteria, and totd&nterbactericaeabacteria) of sea bas®itentrarchus
labrax) fillets were investigated.

According to results of sensory analyses, theddegtoups had higher sensory score than the
control. Chemical parameters were observed to dpgfwiantly (p<0.05) lower in the treated
groups compared to those of the control. TVB-N Iewlid not exceed the limit level (35
mg/100 g) during seven months of storage perio@rd were fluctuations in the levels of PV
and FFA whereas TBA values were found lower thahrdtommended value for all groups.
Nanoemulsion had also a positive effect in theydefamicrobial growth.

The impact of nanoemulsion based on sunflower ailtiie quality of frozen sea bass was
strong, improving organoleptic quality parametarsmy storage period.

Key words: nanoemulsionBjcentrarchus labraxshelf life, frozen, quality
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Steam cooking is one of the main process stepsoiugtion of cooked shrimps. The natural
variation in size and composition of shrimps wittone batch pose a challenge to the
traditional cooking process, as the small shrimgsavercooked to comply with legislation
for the big shrimps. In short, the traditional tnat processing is far from optimal when
treating food pieces of varying size in the sam&hhaOhmic heating (OH) is one of the
technologies potentially solving this problem bioaing volumetric heating of the product
and thereby reducing or eliminating the effectinésThe application of OH has been studied
for a wide range of foods (Kaur & Singh, 2015; kain et al. 2010; Sastry, 2008; Vargheseet
al. 2012). However, the research in relation tdamhprocessing is sparse and restricted to
the use of OH for thawing of shrimps (Roberts etl8P6). In this study the effect of different
process parameters during OH of shrimps has beesstigated. The measured responses
were: 1) the heating time until the set core temjpee (72°C) of the shrimps were reached,
2) weight loss and 3) texture profile.

A batch ohmic heater was used for the expermentshwihas built by BCH Itd. (UK). The
OH unit consists of a holding cell with variablezesi adjustment and mountings for
temperature loggers. Raw frozen shrimprar(dalus Borelias)were supplied by Royal
Greenland A/S (DK). Different mass ratios (masstuimps/mass of water) were used. The
shrimps were cooked in brine with varying salt caartd at different voltages, and the time to
reach a core temperature of @2 were measured. Texture profile analysis and poess (PJ)
were performed with a Texture Analyzer XT.Plus faViicro Systems Ltd. UK). The yield
was calculated as the difference of the weighhefd¢hrimps before and after cooking.

It was found that both salt conc. and voltage wagaificant for the processing time &
0.05) and there was no interaction between theprgoess parameters. In the statistical data
analysis it was found that salt conc. were of digance P < 0.05) for the PJ. Improved
water-holding capacity and thereby lower weighsleseems to be influenced mostly by the
content of salt in brine rather than the applicatd voltage Psar < Pvoitagd. When fixing the
voltage and varying the mass ratio and salt canwas observed that the mass ratio had no
effect P > 0.05) on the processing time, only the salt calit. No major differences in the
textural parameters were observed when comparirntp warying process parameters.
However, the textural measurements showed a cofpatexture of the shrimps to that of
conventionally cooked shrimps reported in othedissi (Erdgdu & Balaban, 2000).

The findings show a promising utilization of OHasinit operation for the shrimp processing
industries.

Key words : ohmic heating, cooking, shrimps, yieékture
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Myoglobin (Mb) is an oxygen-binding protein presanta wide variety of species. The

discoloration of tuna meat from red to brown isuoeld by autoxidation of oxymyoglobin

(MbO,) to metmyoglobin (metMb) during storage in icefmzen. On the other hand, the
discoloration of highly fresh tuna meat could efifezly be suppressed even if stored at -
20°C. However, the suppressive mechanism of tteoMdisation is not well understood.

The dorsal ordinary muscles of frozen specimersoathern bluefin tuna, which were caught
and landed on deck in an alive state were purch&sed a tuna fishing company in
Kushikino, Japan and stored at -80°C until theyengsed for experiments. Mb was isolated
from dorsal ordinary muscle as reported by Océial. with some modification. The ratio of
metMb to total Mb was determined essentially acogrdo Bito by using the ratio of
absorbance at 540 and 503 nm.

We have studied the effects of ATP on the autolodatate and molecular structure of tuna
Mb measured with spectral perturbation in the soegfion, quenching of fluprescence,
dynamic light-scattering and zeta-potential measergs. concentration.

The autoxidation of southern bluefin tuna Mb at@%as suppressed in the presence of ATP
especially in acidic pH range. Mixing ATP with Mhduced a spectral perturbation in the
soret region of Mb. This spectral perturbation whserved as a function of the ATP.

Quenching of Mb fluorescence was also caused by Aafrating at around 0.5 mM ATP.
According to dynamic light-scattering measuremeties molecular weights of tuna Mb
changed from 15.5 to 11.3 kDa with ATP and zetapil measurements gave also a
negative surface charge without ATP and a posane with ATP, respectively.

The above results indicate that ATP-induces changéise conformational structure of Mb.
The effects of ATP on Mb could thus provide a polgsimechanism to regulate the
autoxidation of Mb.

Key words: ATP, autoxidation, metmyoglobin, supgies, tuna myoglobin

30



Session 4: Seafood processing — incidence on guald safety Wednesday™@ctober

Effect of heat treatments on mobility andin vitro infectivity of AnisakisL3
in hake muscle infected under controlled conditions

Presenting author: Isabel Sanchez-Aldnso

Co-authors: Mercedes Careth®largarita Tejada Miguel Gonzéalez Mufidz Noelia
Carballeda-SangidpAlfonso Navad Angel Mendizabdl

Ynstitute of Food Science, Technology and NutritiSpanish National Research Council (ICTAN-CSIC), ¢
Jose Antonio Novais 10 28040 Madrid, Spain

’Hospital Universitario La Paz (HULP)

3Museo Nacional de Ciencias Naturales (MNCN-CSIC)

*Technical Unit of Mercamadrid, Public Health Instét, Madrid-Salud

The importance of Anisakis infection of fish is Wedcognized by the fisheries sector and
food safety authorities, since consumers may b&@ctlly infected by larvae in the third
stage (L3) after consumption of raw or undercodisdor cephalopods carrying the parasite,
causing anisakiasis and allergic sensitizations&kis L3 is moderately tolerant to heat stress
and in order to mitigate the risk of the intakeligé larvae in cooked seafood products is
important to define with precision at which poihetparasites are no longer infective after a
heat treatment, since overcooking may decreaseiseasceptance of fish muscle whereas
undercooking may lead to health problems. The dithie work was to study the effects of
heating rate and final temperature to find minittermal treatments to inactivate Anisakis
simplex.

Live A. simplex L3 were obtained from heavily pataed hake ovaries and viscera, washed
with 0.85% NaCl and stored at 4 °C until use. Hakescle was infected by placing 15 L3

Anisakis on steaks of aprox. 1 cm thickness ancial/with another steak of the same size
(200g). Each sandwich was wrapped in aluminium doidl larvae allowed to migrate (4 °C,

24 h). Sandwiches were introduced in plastic bagkteat treatments were performed (oven
or water bath) in the range of 40-80 °C, at diffiérbeating and cooling rates. Anisakis

viability (motility and fluorescence) and in vitrimfectivity (agar penetration test) were

monitored.

In the oven (set at 200 °C) none of the larvae wable after 20 min heating and those

which survived after 10 min were not able to peatetrinto agar. When sandwiches were
heated in a water bath (set at 95 °C), no larvae wi@ble beyond 70 °C; from those which

survived in the range 55-65 °C, none of them pateddrinto agar whereas at temperatures
close to 50 °C, half of those showing mobility wabde to penetrate into agar.

Although more studies are needed to define witltipi@n the minimal thermal treatments,
these results stress the importance of using nigtranbility as a measurement of viability
but also measurements such as the agar penetrasbnas an indicator of the larval
penetrability, since this ability may play an imfot role for the invasion of the
gastrointestinal mucosa.

Acknowledgements: This work has been financed byPitoject FP7-312068 EU PARASITE

Key words:Anisakis simplexheat treatment, viability, agar penetration teake
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Freezing of fish is one of the most efficient tealogical treatments to kilknisakislarvae in
the third stage (L3), but, although data are ab#elgor Anisakis s.l.there has been no
systematic studies of the effect on differ@misakisspecies. Previous results from our group
have shown in experimentally infected mince fishttkiability of Anisakiss.s. larvae is
affected by freezing rate, final freezing tempemt& storage time, so that at fast freezing
rates all L3 can be non viable even at -10 °C. diheof this work was to compare the ability
of penetration in agar &&. simplex s.s. vs A. pegretiind to study the effects of freezing rate
and final freezing temperature on the mobilityAofpegreffiiin order to compare the possible
differences in infectivity of this species with theeviously reported. simplex s.s.

Live A. simplex s.sand A. pegreffiiL3 were obtained from heavily parasitized fishceis.
They were washed with 0.85% NaCl and stored at 4ri@@ use. A total of 100 larvae were
placed in flasks (10 L3/flask) containing 0.75% ragad a layer of simulated gastric juice.
They were allowed to penetrate into agar in anbator at 37 °C in 5% COThe number of
larvae penetrated into agar was monitored at 8, 30, 24, and 92h. Minced hake muscle was
infected with L3A. pegreffii(10 L3/ 75g mince) and subjected to three freezatgs until
final temperatures of -10 and -15 °C were reacAdek time temperature profiles were
recorded per each experimental unit. After thawinighility of larvae was monitored. Species
identification was performed for all the batchasigtd.

Thein vitro infectivity measured by the agar penetration &a&s7 °C showed th&t. pegreffii
had slightly lower penetration ability thak simplex s.sThe percentage of survival &f.
pegreffiidecreased with increasing freezing rates as itfaasd previously foA. simplex s.s.
but the viability at a given freezing rate or fitimhe was lower foA. pegreffi

These experiments show thatisakis pegreffiis less resistant thaknisakis simplex s.s
terms of penetration ability in agar and freeziolgrtance.

Acknowledgements: This work has been financed byPitoject FP7-312068 EU PARASITE.

Key wordsAnisakis simplex s,A. pegreffij freezing, viability, agar penetration test
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Among parasites frequently present in edible figlematode larvae belonging to the
Anisakidae family occur in numerous fish and cephalopods. sEhéarvae may induce
digestive or allergic symptoms in human. To bettefine the impact of fish parasites on
consumers’ health and to improve the safety of fistducts, we set up the French national
Fish-Parasites network (ANR-10-ALIA-004, http:/Hiparasites.com/en/). One objective of
this project was to determingnisakidaeprevalence in fish sampled on the basis of risk
ranking.

Fifteen species of fish were sampled in North Bdisintic and Mediterranean Sea according
to a risk-ranking analysis using prevalence datamfrliterature and French consumer
consumption data, and modulated with data on tbhpgstion of sold fish. A total of 1795 fish
were sampled during sea research cruises and infamdakid identification relied on 2
methods: individual Sanger sequencing or pooled Higroughput Sequencing (HTS) based
on Cox2 fragments. HTS method was developed andatatl during the project.

No Anisakidaewere isolated from 44 % of all the fish samplecevdas 34 % of all fish had
Anisakidae only in their viscera and 24 % adsakidaeeither in their fillets only or in their
fillets and viscera. The most infested fish spe@es saithe Kollachius virens) megrim
(Lepidorhombus whiffiagonis)cod Gadus morhug) anglerfish Lophius piscatorius)
whiting (Merlangius merlangiusland hake NMerluccius merluccius) but the Anisakidae
infestation is highly dependent from the fishingaarNematodes were mostly identified as
belonging to the genusnisakis mainlyA. simplexbut alscA. pegreffii Species belonging to
other genera such aBseudoterranovaContracaecumand Hysterothylaciumwere also
identified.

All these data were compiled in a specific datapasd would be used subsequently in risk
assessing and prevention strategies.

Key words:Anisakidae Risk ranking, Nematodes, Fish, Prevalence
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Atlantic cod is a key species in the Norwegian sedfindustry, but the biology and
migratory patterns imply large seasonal variationsatch. Additionally, consumers demand
fresh fish with high quality throughout the yeagpture-based aquaculture of cod has
therefore received high attentions. Cod is prockss® many different product forms (e.g.,
fresh and frozen fillets, stockfish, salted and-shited, i.e. clip-fish) and is exported to a
wide range of nations and market segments. The skior@arket for cod is also important,
especially for fresh cod fillets. As one of the wqgrackages in the “CATCH” project, an
interdisciplinary project financed by The Resea@buncil of Norway, the objective is to
obtain new knowledge that can contribute to moreketeoriented applications of different
cod products related to packaging technology, mbduality and shelf life. Characterization
of the microbiota on fillets from live stored codasvstudied, in addition to the spoilage
potentials of selected bacterial isolates, and paekaging conditions can inhibit growth of
these bacteria.

Atlantic cod, that had been live captured at endvVialy 2014 outside northern coast of
Norway (Finnmark County), were 1) either slaughdeend pre-rigor filleted at site two
weeks after catch; for detection of microbiota dadteria isolates with spoilage potentials, or
2) slaughtered about 8 month after catch (postrigieted at Nofima’s laboratory) for
artificial contamination of cod products using déeston of bacteria with spoilage potential.
For the latter trial different packaging conditionwere used. All handling were performed
manually with an optimal hygiene. Microbiota profg using high-throughput sequencing of
bacterial 16S rRNA amplicons (MiSeq, Illumina) waarformed, in addition to traditional
cultivation method. Volatile components (dynamicattgpace GC-MS), odor acceptance,
liquid loss and texture were also measured.

Bacteria isolated from pre-rigor filleted sampleainty belonged to th&seudomonaand
Photobacteriungenera. Selections of strains within these twcegenvere used to inoculate
samples of the post-rigor fillets. Preliminary résushowed that the choice of packaging
conditions affected the growth of spoilage bactepeesence of volatile compounds and
sensory quality.

The results have shown that the choice of packagimglitions is important to preserve the
quality and shelf life of cod fillets. Further apsés will show how the natural microbiota and
the inoculated strains were affected by the diffegackaging conditions, and the correlation
to sensory profile and volatile components.

Key words: modified atmosphere packaging (MAP) teaa, volatile components, shelf life, cod
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Brown crab Cancer pagurusis one of the most appreciated and consumedaneshs in
European countries, especially in the south coemtsuch as France, Spain, Italy and
Portugal. Although, this type of seafood has beeditionally sold alive, in more recent
times, new ready-to-eat brown crab products andevpasteurized crabs have been launched
into the market. However, industrial practices han# evolved to keep pace with these
developments, the net effect of which can be submah quality products. For this reason this
research was performed to identify the microbiaidlpresent at the end of the shelf-life (i.e
total viable count >6 logarithmic cycles) in broand white meat of entire edible crab which
was pasteurized and stored under vacuum in chdlmatitions. Subsequent to this, the
thermal resistance of the main flora were deterchingh a view to developing superior heat
processes. 16S rDNA gene sequencing technique sed to identify the microbial flora
through shelf-life. Sequencing revealed that spometing bacteria such a#acillus
mycoides Bacillus weihenstephanensend Psychrobacillus psychroduranare the most
identified species in the pasteurized edible crab.

The heat resistance of these three species wasniete at different temperatures ranging
from 80°C to 105°C. Ginafit Excel tool was used fitothe Geeraerd equation “Log-
linear+shoulder” to the microbial inactivation casv WhileB.weihenstephanensigas found

to be the most resistant species requiring 11.36tmreduce 4 log cycles at 102.5°C with a z
value of 7.1°CB.mycoidesvas the most heat sensitive requiring 5.1 min0&€2o reduce 4
log cycles with a z value of 8.8°C.

This study revealed that spore-forming bacterianfiacillus genus are the most significant
microbial contaminant in pasteurized edible craier€fore, new heat treatments for ready-to-
eat brown crab products should be designed witbetibeganisms in mind.

Key words: brown crab, Bacillus, spore-forming leaict, heat resistance, ready-to-eat
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Free and ester bound 2- and 3-Monochloropropané¢gi8-MCPD) and esterified glycidol
are food processing contaminants are formed dutiegproduction of thermally processed
foods [1,2,3]. (Pre-) frying is an important progdsr the production of breaded and pre-fried
frozen fish products. For frying, edible oils ased, representing another potential source of
free and ester bound 2-/3-MCPD and esterified dbiciAdditionally breaded and pre-fried
frozen fish products contain a relatively high salhtent, which may also have impact on the
formation of these process contaminants. Limiteth dm the occurrence of these process
contaminants in foods other than edible fats afslisipublished. Therefore EFSA is actually
calling for additional occurrence data in foodduilng fishery products [4].

A modified method of Jira (2010) and Kisters et(2011) was applied for determination of
free 2- and 3-MCPD. The validated AOCS methods @let23 and Cd 29c¢-13 were modified
in order to quantify ester bound 2- and 3-MCPD asterified glycidyl esters in fishery
products [5].

In the present study contents of free and estend@i/3-MCPD and esterified glycidol in
breaded and pre-fried frozen fish products haven baeestigated. Influences of different
parameters such as the frying temperature, typleeofrying oil, salt content and frying times
on the formation of free and ester bound 2-/3-MCHTd esterified glycidol in breaded and
pre-fried frozen fish products have been examined.

Data of free and ester bound 2- and 3-MCPD andrifste glycidyl in various fishery
products will be presented.

[1] Weisshaar, R., Perz, R., Fatty acid esters yfidpl in refined fats and oil€ur. J. Lipid. Sci. TechnoR010,112, 158-
165.

[2] Zelinkova, Z., Svejkovska, B., Velisek, J., Dodd& M., Fatty acid esters of 3-chloropropane-li@-ih edible oils.Food
Addit. Contam.2006,23, 1290-1298.

[3] Kuhimann,. J., Determination of bound 2,3-epdxpropanol (glycidol) and bound monochloropropaok(CPD) in
refined oils.Eur. J. Lipid Sci. and Technd?011,113 335-344.

[4] EFSA (European Food Safety Authority) (2013.9A Journal 2013;11(9):3381.

[5] Karl, H., Merkle, S., Kuhlmann, J., Fritsche Qevelopment of analytical methods for the detaation of free and ester
bound 2-, 3- MCPD and esterified glycidol in fish@rpductsEur. J. Lipid Sci. TechnoR015,117.

Key words: ester bound 2-MCPD, ester bound 3-MCé4terified glycidol, fish fingers, food processing
contaminants
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The utilization of rest raw materials from roundhfiprocessing has grown immensely during
the last 20 years. These raw materials are veryitapt for the industry since great
economic, nutritional and environmental gain carobtained by increasing the yield of raw
materials in general. In Iceland, cod liver hasnrbesilized mainly for production and
exportation of cod liver oil, but canned cod liveas also gained more popularity in recent
years. The quantity of exported cod liver oil fréeeland has increased about 68% during the
last decade, resulting in 80% higher value. Demalioadshigh quality raw material are
therefore growing, but today a considerable amafntod liver is imported for further
processing. Processing of fish liver can be chgllen due to the currently used storage
conditions and handling. The liver is generally diad like a by-raw-material, often in a
rougher manner than the high quality fish filletherefore the fish liver is also generally
more sensitive towards deterioration. The presaideighly polyunsaturated fatty acids in
cod liver makes them highly susceptible to oxidatiMoreover, due to a high endogenous
enzymatic activity, lipids are rapidly hydrolysddading not only to loss of essential fatty
acids but also to loss of fat-soluble vitamins, eithican have considerable effect on the
quality of the final product.

In the current study lipid degradation of cod liderring frozen storage was studied, where
the effects of storage temperatures (-18°C/-24°@pckaging methods (vacuum

packing/regular plastic bag) and seasonal variati@pril/July) were evaluated. Moreover,

the effects of various fish bleeding treatmentedding performed in one or two steps or
without bleeding) on the storage stability of coe@t during frozen storage were investigated.
For this, lipid composition, lipid hydrolysis, lighi oxidation and colour were analysed.
Increasing lipid hydrolysis and oxidation were aled for most of the samples throughout
the frozen storage. Vacuum packing and lower frogemage temperature had a stronger
preservative effect on lipid degradation at bothsses. Higher lipid hydrolysis could be

observed in cod liver captured in July than incsinterpart from April. Based on the present
results, both the packing method and storage teatyer have a significant effect on lipid

hydrolysis and oxidation in frozen cod liver. Howevthe effect from the different bleeding

methods on the storage stability of cod liver wegligible.

Key words: Cod liver; bleeding; freezing; temperatipackaging
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Conversion of Lysine to cadaverine Balmonella paratyphA, and Escherichia coliwas
investigated in Lysine enriched decarboxylase brbBB) using cell-free supernatants
(CFSs) obtained frorheuconostoc mesenterodigsbsp.cremoris, Pediococcus acidilactici, ,
Lactococcus lactisubsplactis, Streptococcus thermophilus

LAB strains, which ard_actococcus lactisubsp lactis IL 1403 (Lc. lactis subsp. lactis),
Leuconostoc mesenteroidesibsp cremoris DSMZ 20346 (Leuc. mesenteroides subs.
cremorig, Pediococcus acidilacticiATCC 25741 Pc. acidilactic), and Streptococcus
thermophilusNCFB 2392 (Str. thermophilus) were obtained frootc8 Imam University
(KahramanmarasTurkey) in BGML stock culture. The four selectBmbdborne pathogens
wereEscherichia coliATCC 25922 E. coli), which was bought from American Type Culture
Collection (Rockville, MD, USA), an@&almonella ParatyphA NCTC 13 §. ParatyphiA),
which was purchased from National Collections ofiusirial Food and Marine Bacteria
(Aberdeen, UK).Two groups of cell-free supernatg2s or 50%) and control (only LDB)
were prepared to determine cadaverine and otheyamahes formation by foodborne
pathogens (FBPs). Biogenic amine analysis was agetliiaccording to the method of Ozogul
et al. (2002) and measured in milligram aminedigarof broth.

Significant differences (P< 0.05) were observed mgnihe species for each amine. All of the
CFSs reduced the formation of cadaverine<B9% for S. paratyphiA following <68% for
E.coli. The production of cadaverine and putrescine wastly affected by the presence of
CFSs, with the samples inoculated wih paratyphiA and E.coli. The difference in
polyamine was found with respect to the control glasy Spermine was produced in lower
amount inE. coli Spermidine was produced 8. paratyphiA whereas spermine and
spermidine following serotonin, dopamine, tyramaral increased drastically in the major
part of the samples concerning the control. Agneatas characterized by a marked
concentration decrease in all of the samples, wrainine (TYR) was accumulated in very
low concentrations in the controls. therefore, #iglity of bacteria to produce certain
biogenic amines suchs histamine, tyramine, putrescine, and cadaavlaadeen studied to
assess their risk and prevent their formation odfproducts.

The results obtained from this study concluded tihatactic acid bacteria (LAB) strains with
non-decarboxylase activity are capable of avoidindgimiting biogenic amine formation by
FBP.

Key words: food-borne pathogen, cell-free supemtatdiogenic amines, LAB strains
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Fresh fish is one of the most perishable productchvipoils faster than the other meats. The
main cause of deterioration is the activity of tgdispoilage microorganisms, provoking loss
of essentially fatty acids, fat-soluble vitamingdgrotein functionality, reduction of biogenic
amines, and formation of off-odordMorganella psychrotoleranss known to be a
psychrotolerant specific spoilage organism, whgchammon in the marine environmenhe
use of refrigerated temperatures represents alusefan to achieve lower rates of microbial
growth but it is not a sufficient mild proceduredontrol the microbial spoilage in fish. High
pressure processing (HPP) is a non-thermal tecgpalsed in the preservation of many food
products since it has the capacity to inactivatelpct-spoiling microorganisms and enzymes
at low temperatures without altering most of thgamoleptic and nutrient characteristics of
the product. The aim of this study was to evaldl&influence of high pressure processing
on the growth oM. psychrotoleransn vacuum-packaged herring during storage®@tfér 21
days.

Herring (Clupea harengys fillets were obtained from a local market in Gamy
(Quakenbrick) and transported under ice. Filleteewmsed with sterile distilled watevl.
psychrotoleransvas cultured in Tryptone Soya Broth at’@5or overnight. Herring fillets
were dipped in the solutions for 1 min to inoculaseteria onto the surface of the fish flesh.
The samples were pressure-treated in batches a000 300, 500 and 600 MPa for 5 min.
One batch (control) was left untreated. Sampleg\wred at % during 21 days.

During the storage period, there were no significhfierences among control, 100 MPa and
200 MPa pressure treated groups. At the end ofstbeage,M. psychrotoleranscounts
reached 8.21 log cfu/g, 8.14 log cfu/g and 8.16dhgg in control, 100 MPa and 200 MPa
treatment groups, respectively, while remained loine300 MPa treatment group. untif" 7
day of storage (1.93 log cfu/g) no bacteria growwgs observed in 500 MPa treatment
group, furthermore significantly lower populationsre determined in this group at the end of
the storage (6.34 log cfu/gyl. psychrotolerangould not grow in 600 MPa pressure treated
group throughout the storage.

500 MPa (until ¥ day) and 600 MPa (during storage) high pressweassing has inhibitory
effect onM. psychrotoleran@n vacuum-packed hering during storage®at for three weeks.

Keywords: Morganella psychrotolerandjigh pressure processing, specific spoilage osgasi(SSO), herring,
fish spoilage
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Lactic acid bacteria (LAB) is used successfullytive production of fermented foods for
thousands of years. Many strains of LAB produceciigecompounds with antimicrobial
properties such as lactic acid and acetate, hydrpgeoxide, diacetyl and bacteriocins. The
effect of LAB strains on microbiological quality sflage made from fish processing waste
was investigated during 3 weeks. LAB was isolatemf Sparus aurata Dicentrarchus
labrax, Mugil cephalusCyprinus carpioandSilurus glanismuscle, skin and gut. This project
was supported by Scientific and Technological Reteaouncil of Turkey (TOVAG-
2130166).

LAB was isolated from fish and identified by 16SNR gene sequencing and PCR assay.
Group 1 (control) included formic acid (3%) withcarty LAB inoculation. Group 2, 3, 4, 5
and 6 weranoculated with E. gallinarum$treptococcuspp, Lb. brevis, Lb. plantarurand

P. acidilactici, respectively. After minced of fish processing wasiddition of 15% molasses
and inoculation of %5 LAB strains (1@fu/ml) were made. All silage groups were stored a
room temperature in plastic jar with caps andesiaily until ripening.

Total aerobic and anaerobic viable counts were noad@CA plates for 2 days at 30°C and in
anaerobic jars at for 4 days 20°C, respectivelyBlwere grown on MRS agar at 30°C for 3—
5 days Total coliform bacteriawere enumerated oWVRB agar Total yeasts and molds
analysis were done on potato dextrose agar at 25°G-5 daysE. coli enumeration was
made in TBX medium for 18-24 hour at 37%taph. aureusvas determined by Baird Parker
agar. The presence 8klmonellaspp. and.. monocytogenesas determined as described in
the ISO 6579:2002 and I1SO 1129096 method.

E. coli, Salmonellaspp, Staph. aureusand Listeria spp. did not detect any silage group.
Moreover, growth of mold and yeast was not obseméttiough total coliform count of raw
material was 3.48 log cfu/g, silage significantipibited coliform growth. Initial total aerobic
(4.29 log cfu/g) and anaerobic (3.72 log cfu/g) oeached maximum level for group 3 and
group 2, with corresponding value, 9.57 and 10d@0dfu/g. Lactic acid bacteria count was in
range 3.60 log cfu/g for control silage and 10d&®dfu/g for group 5.

The study results revealed that lactic acid baxteaturally present in fish could be suitable
LAB starter cultures for production of safe fistage.

Key words: lactic acid bacteria, fish silage, fislocessing waste, microbial load, formic acid
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This study is about the production of fish additpatato chips and determining its shelf life.
The goal is to increase the seafood consumpti@s fiat Turkey; with this aim integration of
fish flesh to a highly consumed potato producs wealized. Study was planned to develop
and produce commercially viable products which wibntribute to the national and
international economy. The differences of the fraadl oven baked chips was determined in
many sides.

As a raw fish material frozen saitRdllachius viren} flesh was used. The production was
begin with evaluating the dough by using choppeiifiag the dough in to case to make it
uniform and slicing after particularly frozen themmpleted after frying or oven baked those
chips slices. Modified atmosphere packs were usealchips package and 100% nitrogen gas
was filled. Storage of the packs was done in roomditions. To determine the shelf life of
the chips chemical, microbiological and sensoryly@mwas carried out. At the same time
colour and textural changes were also observezb & determine the health risk and the
benefit, acrylamide levels, fatty acid compositicaiherogenic index and thrombogenic index
levels and chemical composition were observed.

Fish chips were produced with just contain maslhatpes, fish fillets, corn starch, spices, salt,
sunflower oil and the water. Without any chemiadditives product gave us a shelf life more
than 75 days up to now and expected shelf life malimore than 90 days. Study is still going
on. On the other hand acrylamide levels were deteminnot more than commercial potato
chips products. The difference of the fish corgdichips came from its protein, fat and salt
contents. Lower values in fat and salt content laigth protein content were the differences
when compared with commercial potato chips.

Potato chips are mostly preferred and consumeddaetwl8-40 age groups in the World.

When we look at the last decade potato chips ampantcapita consumption has a real

increase in Turkey. Due to the sectoral reportegzemarket size was determined more than
800 million $ after 2012. So integration of fishof®in to a highly consumed chips product

will be an added value for the consumers’ healthfanthe seafood sector.
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Comparison of the microbiological, chemical and sesory quality of plaice
(Pleuronectes platesgatored in flake ice and slurry ice

Presenting author: Karen Bekaert

Co-authors: Daphné Deloof, Sara Maes, Lisa Devrigsigan Robbens
ILVO, Oostende, Belgium

Plaice is a very important fish species in Beldiaheries with yearly landings between 6000
and 9000 tons. Due to the remote fishing groundhjrig trips from Belgian fishermen can
last up to 10 days. Therefore, as fish is a verispable food product, rapid cooling on board
is essential for the shelf life of fish. The apption of slurry ice, consisting of small ice
crystals dispersed in seawater, is expected toompgothe shelf life of the fish. This was
evaluated by storage of plaice in flake ice (FI)l &turry ice (SI). The quality of plaice was
analysed by means of sensory, microbiological denical methods.

Plaice was caught in the English Channel in Mai@h52by the beam trawler Z571 during a
single trip. Plaice was divided into two badges56f plaice in SI and FI respectively and
stored on board in a cool room. Fish was transgotte the laboratory and kept in a
refrigerator in each type of ice before analysesewsarried out. Sensory (Quality Index
Method (QIM), microbiological (Total plate count28-producing bacteria afseudomonas
spp.) and chemical analyses (pH, TVB-N and TMA)eveerformed every 2 or 3 days during
18 days.

Temperature of plaice stored in Sl decreased froh?G to 0,3°C in one hour, while it took
more than three hours in Fl. Using the QIM, no sigant differences were detected between
the two storage methods. An increase in all mi@iolgical counts was observed over time in
Fl and SI, reaching a count of 7,08 and 7,40 lo@y/@Fespectively at the end of storage for
H2S-producing bacteria. TVB-N values reached 28ygl100 g and 34,38 mg/100 g in FI
and Sl respectively while TMA values reached 1577100 g and 22,31 ¢g/100g. Hence
microbiological and chemical analyses showed higlaéres for fish stored in Sl than in FI at
the end of the storage period, although these rdiifees were not significant. In this
experiment, no expected advantages of the use @iud be demonstrated. Probably, the fast
cooling capacity of Sl is of limited importancewinter when the temperature of the fish is
rather low.

It can be stated that Sl is suitable for rapidliciglof plaice on board of commercial trawlers.
However, no beneficial effect could be seen onsthelf life of plaice, probably due to low
temperature of the fish when caught. Therefore, ¢kperiment could be repeated in
summertime.

Key words: shelf life, plaice, slurry ice, flakesicquality
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Simplification of K-value measurement as an indexfdreshness of fish

Presenting author: Kunihiko Konno

Co-authors: Yimeng Wu, Jiaqi, Zhang, Jili, Shi
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K-value is a widely used index for evaluating tlmeshness of fish. ATP in fish meat is
progressively degraded into much simpler compounydthe endogenous enzymes during its
storage and the progress is determined by the tatope and time. Thus, K-value tells the
storage history of fish. Originally ATP and itsatdd compound (ARC) were analysed on ion-
exchange chromatography, now on HPLC. Howeveretli®@mo attempt to simplify ARC
extraction process. In this presentation, sampkpamation was significantly simplified
suitable for ARC analysis on HPLC. By using the moef K-value increase for various fish
species was studied by changing storage temperature

Flounder, herring, cod, greenling, and rock codewtite fish used. Their dorsal muscle
wrapped with plastic film was stored at 0 and 108RC was extracted from 1 g meat with
10 ml of chilled 5 % perchloric acid (PCA). 1 M KO.4 ml) was directly added to the
mixture to give pH 2.5-3 without removal of denairprotein. Supernatant obtained by
standing the mixture in ice was filtered throughnmbeane (0.4fm) and was applied to
HPLC (Shodex Asahipak GS-320HQ, 0.1 M phosphatéeby{pH 3)). IMP decomposing
activity in fish meat was measured by using fishsohel homogenate as enzyme in reaction
medium of 0.1 M NaCl, pH 7.5, 5 mM Mgg£lat 25°C.

The conventional ARC extraction method required oeah of denatured protein by
centrifugation to obtain ARC in the supernatant{ the step is not necessary. A careful
neutralization of PCA with KOH, which is the mosffidult step in the original method, was
simplified by adding a fixed volume of 1 M KOH tavg pH 2.3-3 not 7. The volume of KOH
needed is determined by the volume of PCA usedugiilig pH to 7 rather re-dissolved some
proteins, but no protein dissolved at pH 2.5-3.aCkupernatant obtained by standing of the
mixture was used for analysis.

IMP accumulation and its slow decrease determine@life increase. The increase was faster
at 10°C than 0°C for all species studied. Cold wésh tend to show quick increase of K-
value; Cod and herring showed the fastest incréa@% in 2days at 0°C) while flounder
showed much slower increase.

Flounder showed the highest IMP decomposing agtigihong the species, so K-value
increase in muscle contains other factors.

K-value increase was fish species-specific. Coltewash tend to show quick increase of K-
value; a quick loss of freshness.

Key words: ATP, freshness of fish, IMP degradati§rnalue, storage temperature
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Quality evaluation of fresh, farm raised sea vegetdes
during refrigerated storage

Presenting author: Denise Skonberg
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Seaweed consumption in western countries has s@teaver the past decade, due in part to
their nutritional benefits, including high level$ dietary fiber, minerals, and antioxidants.
Aquaculture contributed approximately 21 million tne tons to the worldwide seaweed
harvest in 2011. Only a small portion of the harvedarmed in the U.S., however various
species of seaweeds are currently being testeithdéar aquaculture potential in the Northeast
(Maine). Although seaweeds are traditionally driegtent interest in consuming more fresh
and local foods has created opportunities to mdrkeh seaweeds, or « sea vegetables ». To
develop distribution and marketing strategies fesli sea vegetables, growers and processors
need basic information about their shelf-life andildqy loss. The specific objective of this
study was to assess the value of chemical, midiobensory and physical analyses in
determining the shelf life of fresh sea vegetaldiasng refrigerated storage.

Thus far, three species of sea vegetables have bealuated, including sugar kelp
(Saccharina latissima dulse Palmaria palmaty and winged kelpAlaria. Mature plants
were harvested by hand, stored at 2°C or 7°C fatay4, and subjected to quality evaluations
every 2-3 days. Triplicate lots of sea vegetablese assessed for total plate counts,
instrumental color (L*a*b*), texture (texture pri&ianalysis), soluble protein, total volatile
base nitrogen, and drip loss. A 12-member sensangelprated aroma, texture, color, and
overall quality of the samples using a 15cm linalescData were analysed by ANOVA for
species and storage temperature effects, and lmgpmessions were determined between
dependent variables and storage time.

Given the different intrinsic structures, compasi8, and textures of the three seaweed
species evaluated, the utility of each analysisedawith species. Sensory evaluation and TPA
firmness were useful measures across all speclake soluble protein analysis was suitable
only for Alaria, which exhibited a sharp decline throughout sterdde color of all species
changed significantly, with sugar kelp exhibitinglearp decline in a*, and dulse afldria a
sharp increase in b*, during storage. Total plaients ranged from £AL.0° across all species,
and were highly variable over time, while measwrabip loss occurred toward the end of the
acceptable shelf life.

Results emphasize the need to understand quabty doiring refrigerated storage of sea
vegetables, and to tailor chemical, sensory, angipal analyses to the particular species of
interest.

Key words: fresh, farm-raised sea vegetables
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Quality improvement in trawling fisheries — CRISP; adaption of capture
and handling practices to optimize catch quality ad value

Presenting author: Heidi Nilsen
Co-authors: Stein H. Olsen, Torbjgrn TobiassennRiégd)A Svalheim and Kjell @ Midling,
Nofima, Tromsg, Norway

During the last 30 years, the Norwegian trawl indushas carried out considerable
structuring to improve profitability. Neverthelesbe technological progress in processing of
whitefish on board trawlers has been very low. &argreas within renewal has been on
reducing fuel consumption by means of vessel designeloping different catching tools as
well as making the output more efficient (by usewafl-known technology). However, not
much effort has been invested into the improvenmntatch handling. Therefore, one
objective of theinnovative research program CRIS® to emphasize the quality of fish, in
order to establish and increase the value of tcaptured fish.

The quality of fish harvested from the sea is iaflced by several factors; seasonal variations
in feeding, temperature and spawning. The quadigiso strongly dependent on how the fish
is handled during capture. Few crew members, coasbith high capture efficiency, limits
the ability to improve the quality. During trawlirggperations, fish are exposed to a number of
stressors, such as swimming to exhaustion, crowidinige cod end, severe barotrauma, and
lack of controlled killing and bleeding. Often, tleest fish in the storage bin have been dead
long before bleeding, and this leads to insuffitiexsanguination and muscle discoloration.
A swim tunnel has been custom-made, which servea @&awl simulator, to provide an
experimental setup for swimming trials with grougfslarge fish. This makes it possible to
study the cumulative effect of swimming and crovgdon the physiology and quality of fish
in a controlled environment.

Controlled experiments performed in the swim tunaslwell as trials with commercial
trawling and pilot-scale live storage, proves tlosgibility to perform trawling fisheries in a
manner to maintain high quality of the catch. Eidemonstrate fish being exposed to less
stress and consequently resulting in fillet queditihiter in colour and with lesser blood and
discolouration. In order to implement these techagjto produce new high-quality products
it is essential to thoroughly implement the variauschanisms that govern quality.

Our large-scale trials demonstrate the possibibtyconduct trawl fisheries in a manner to
promote high quality fish products. Before this ¢c@implemented onboard trawlers today,
one should gain further knowledge to understandfidfetolerance, -fatigue, -recovery and
-blood flow during catch and handling. However, lerpentation of techniques and practices
may challenge requirements to both efficiency amditability in trawling fisheries.

Key words: Trawl fisheries, quality, live storage
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The role of blood for lipid oxidation and color stability
of fish — evidence and prevention

Presenting author: Hanna Harrysson

Co-authors: Michael Axelsséningrid Undeland
Chalmers University of Technology, Gothenburg, Ssved
2University of Gothenburg, Gothenburg, Sweden

Fish hemoglobins (Hb’s) can trigger oxidation of traluable long chain n-3 polyunsaturated
fatty acids (LC n-3 PUFA) through a variety of mantsms. From this reaction the
nutritional value is reduced, rancid odor develogsd color is negatively affected e.qg.
through redness loss. To date, it is still uncleaw significant the role of blood/blood

removal is for the quality of fish muscle, in compan with other known endogenous pro-
oxidants like myoglobin and lipoxygenases. The afrthis study was to gain evidence to the
full impact of blood for lipid oxidation developmieand color changes of fish muscle using
perfused rainbow troutQncorhynchus Myki$sas a model.

Three groups of rainbow trout were used; (i) unpl@gl bled by classic gill cut, and (iii)
perfused with 0.9% NaCl to completely remove bloDeé-skinned fillets from each group
were pooled by mincing, fortified with anti-bactdriagent and stored for 3 weeks on ice
while following rancid odor, color (L*, a* and b*alues), pH and primary/secondary lipid
oxidation products (peroxide value, PV, and thibliaric reactive substances test, TBARS).

There were major differences in oxidation developnietween the three groups; rancid odor
appeared after ~4 days in unbled and bled groupis,the intensity being twice as strong in
the former. Perfused fish developed no rancid odoring the entire 3 weeks-period.
PV/TBARS-data ranked the three sample groups instimee order as the sensory data; but
some PV and TBARS development took place also enpiérfused group. It was also clear
that astaxanthin, the red pigment of rainbow trewds bleached by co-oxidation in parallel
with lipid oxidation.

The present findings give clear evidence to theoirgmce of blood for lipid oxidation
development in fish, especially for rancid odouvelepment. Our results thus strongly
support the development of novel efficient bloodno®ing strategies for fish that goes
beyond classic bleeding. Also efficient antioxidattategies specifically targeting Hb are
required in cases where blood removal is not praltyifeasible.

Key words: hemoglobin, blood, lipid oxidation, catprainbow trout

46



Session 4: Seafood processing — incidence on guald safety Thursday ®ctober

Determination of quality differences between cannetlina and pouched
tuna in different packing media

Presenting author: Asli Cadun
Co-authors: Nida Demirtas, Arzu Burcu Yavuz, EvBamcu Sen Yilmaz

University of Ege, Fisheries Faculty, Seafood pssaey department, Izmir, Turkey

Canned tuna is one of the most commonly consunpsstgf seafood in the world. Tuna in a
pouch is a recently-developed product when compuiéid canning process. According to
some researches, tuna in a pouch will replace catuma in a few years. As a matter of fact
the aim of this study was to determine the diffeemnbetween two differently packaged tuna
with different packing medias.

All the samples were purchased from the local supskets. Seventy two of canned tuna and
pouched tuna were purchased in: twelve were cammetive oil, twelve in sunflower oil,
twelve in water and twelve were pouched in olive dwelve in sunflower oil, twelve in
water. TBARS and pH values, fatty acid compositioeavy metal content (arsenic, cadmium,
mercury and lead), texture, colour measurementssandory evaluation were determined to
differentiate the samples and the quality of them.

Results and discussion: According to the resultdhed study, canned and pouched tuna
samples have concentrations well below the perbiesd$tAO/WHO levels for these toxic
metals. According to the sensory parameters; dvgualities of the canned tunas were higher
than the one in pouched tunas except canned tuwatgr. EPA and DHA concentrations in
canned tuna in water and pouched tuna in water nigher than the others.

According to fatty acid compositions, sensory ahgspcal analysis some differences were
determined between the groups.

Arzu Burcu Yavuz was supported by the program TARIZ211-C for her PhD

Key words: tuna, canning, pouch, quality
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Heat processing of pre-rigor Atlantic cod (Gadus morhuad

Presenting author: Svein Kristian Stormo

Co-authors: Dagbjarn Skipnes, Izumi Sone, KarsteiaH.ene Kramer, Torstein Skara

Nofima, Tromsg, Norway

Fish is very sensitive to thermal processing antl @ften become tough and dry when
exposed to excess heat. Technologies that canecestended shelf life and food safety,
while maintaining optimal sensory properties, dreréfore of great interest. Even if intact
fish muscle is believed to be sterile, once thh fssstored the bacteria on the surface will
invade the muscle. We have previously shown thatiig the surface of 3 days on ice (post-
rigor) muscle is not effective to increase shd#.lin the present study we used very fresh
material (pre-rigor) to investigate how shelf ligeaffected when surface bacteria are targeted
in minimal heating processing regimes.

Wild caught Atlantic cod Gadus morhup was vacuum packed and heat treated in a
circulating wather bath (80C 180s, 9C°C 97s, 90°C 1100s, and untreated control). The
temperatures were selected based on heat transtilling (COMSOL Multiphysics ®) that
simulated temperature development in the filetrayheat treatment at 80 and 90 °C.

Sensory analysis showed little difference betweemmally heat treated samples compared
to the (untreated) control. Heating at a high temjpee for long time (industrial
pasteurization) did have an immediate effect ors@gnattributes. Microbiological analysis
measuring total CFU, # producing bacteria and psychotrophic bacterikectfd sensory
results mainly emphasizing the difference betwewtustrially pasteurization and all other
treatments.

Estimation of shelf life based on monitoring midadbgrowth in combination with sensory
analysis show that it is challenging to increaselfshife by heat-treating the surface even
when the raw material is very fresh (pre-rigor).
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Challenges in textural measurements of Atlantic saton
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The yield from processing of Atlantic salmon rellesavily on the textural properties of the
meat as the texture affects the mechanical handilimigng production. Soft fillets and gaping
are two of the most common causes of downgradirighi, 2001), which in turn reduces the
profit of the outgoing products. However, it is motly the direct profit that is affected as the
soft texture also can cause down time during tleelysstion with additional reduced profit as
an outcome. A quick on/at line determination oftte& could reduce down time in the
production and may help to establish necessarnaptens for production in order to avoid
downgrading of the products. The aim of this stu@g thus to identify proteins which can be
used for prediction of texture and consequentlyduie future development of a rapid
analysing protein sensor.

38 Atlantic salmon farmed in Norway and processedénmark were used for the analysis.
Texture was assessed by TA.XT2 Texture Analyzeah(8tMicro Systems, Surrey, England)

measurements using a flat-ended cylinder with endiar of 35mm. Single compression with

a penetration depth of 15% of the total fillet Hetigvas chosen after testing of several
scenarios, as it was this solution, which affedtezl muscle fibres the least by not breaking
them. Two-dimensional gel electrophoresis (2DE) Isn made on all muscle samples and
the protein response was assessed multivariatgtiiegwith the texture.

Texture was measured as peak force and ranged Gtdta N to 4.84 N. The 2DE gels
revealed 433 spots which were found on all gele $pot volumes, each representing the
amount of the individual proteins, were used fortHer data analysis. By a multivariate
approach around 70 proteins have been found t@leterwith peak force. Based on these
proteins several predictive models of texture cdagdbuilt and variable selection revealed
that only around 20 proteins were needed to prélectexture.

By measurement of only few proteins in the salmarscte it will be possible to predict the
texture.

Reference: Michie, | (2001). Causes of downgradinthénsalmon industry. In Kestin SC, Warriss PD,aditFarmed Fish
Quality. Oxford: Blackwell Science. 129-136

Key words: salmon, texture, proteome analysis, ifiode
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Effect of crust freezing on the shelf-life of salmo (Salmo salaj stored at
low temperatures under different packaging conditims
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The aim of the present study was to assess thet effécrust-freezing"(CF) on the shelf-life
of fresh salmon fillets, using vacuum skin packggand modified atmosphere packaging
(MAP), and storage temperature of -1.5+1°C.

Crust-freezing is a method to rapidly chill foodogucts with subsequent storage at
temperatures close to freezing point frequentlydug@ptimal treatment conditions were
identified initially by generating freezing curveStemperature reductions in fish samples.

Treatments consisted of introducing samples infi@ezing tunnel with an air temperature of
-20°C in order to freeze the surface only (maximdepth < 3 mm). Samples were prepared
from whole fresh salmon (72h post-capture) whichieagut into fillets and separated into 4
groups: 2 control groups (n=14) packaged in skit BIAP (40% CQ — 60% N), and two
groups (n=14) of fillets treated inside the tunrld then packaged under the same
conditions. All sample groups were stored in aigefated cabinet at -1.5+1°C for 14 days.

Sampling analysis was conducted every 48 h durityage by assessing several
physicochemical and microbiological parameters saghpH, lipid oxidation (TBARS), gas
mixture analysis (in MAP), Total Volatile Basic Mgen (TVBN) and levels of a range of
bacterial groups (Enterobacteriaceae, Total Aerdesophiles, Total Aerobic Psychrophiles,
Lactic Acid Bacteria, kS producing bacteria arlRseudomonaspp.).

CF treatments reduced initial contamination lewadlseveral groups of bacteria below the
limit of detection in the case oPseudomonaspp. (<100UFC/qg), 6 producing bacteria
(<10 UFC/g), and Lactic Acid Bacteria (<10 UFC/Hpwever these groups were detected at
subsequent sampling points during the shelf-lifé@ grew normally. Salmon in skin packs had
higher levels of bacteria and TVBN compared to eglent samples under MAP conditions.
Crust frozen samples spoiled more rapidly thaneatéd controls, irrespective of packaging
typed used. In general, indicators of spoilagehat énd of shelf-life showed that control
samples in MAP packaging were most stable followe@F-MAP, Control-skin and CF-skin
respectively. Our study concludes that despiteiniteal reductions in microflora obtained
from CF, this technology resulted in reduced shtf-of salmon compared to non-crust-
frozen samples.

Key words: crust freezing, shelf-life, salmon, skhAP

50



Session 5 Innovative methods for characterizatfoseafood products and contaminants ThursdayQé&tober

Latest advances for the characterization of seafdan a global market

Keynote speaker: Carmen Sotelo

Investigadora Cientifica del CSIC, Instituto dedstigaciones Marinas,Vigo (Spain)

Globalisation has brought some advantanges togamad industry, such as wider range of
different raw materials for the process, transfdromand marketing of seafood with a

reasonable cost. However, it has also involvecedifit challenges related with raw material
characterisation, which usually involve answersdweral questions such as identity, origin,
presence of contaminants and quality. Time of respp non destructive methods and
accurateness are some of the key issues regalsiag juestions This talk will address some
of the recent methodological advances which mbetctirrent demands of industry under the
light of these questions.
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Development of a gPCR method for the identificatiorand
guantification of Thunnus obesusThunnus albacaresand
Katsuwonus pelamig canned tuna
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Tunas represent the third most fished species wattl The regulationfor canned tuna
labelsmentions that a can must contain only one tunaispeHowever, this could be difficult
to respect due to the high degree of similarity mgn¢he tuna species. Indeed, it can be
difficult to authenticate the tuna species whendkternal morphological characteristics are
removed due to filleting before canning. Consedygetwo specific issues are encountered: i)
unintentional substitutions could take plah#&ing sorting of tuna on fishing vessels, and ii)
voluntary substitutions could occur between speeuh different economic values.

Application of heat treatments during industriabgesses, such as cooking and sterilization,
induces protein degradation and DNA fragmentatibherefore, very short sequences of
genes are more adapted to identify tuna in cannedupts by DNA-based methods.
Consequently, in this study short mitochondrial@g&agments were used to authenticate the
three most consumed species in Fraitemnus albacaregellowfin tuna), Thunnus obesus
(bigeye tuna) andatsuwonus pelamiskipjack tuna).

Specific TagMan probes have been designed forwéiip bigeye and skipjack tuna species
identification by gPCR.

Quantification method was investigated on canneadyets specifically processed with
different tuna species percentages.

Authentication of Thunnus albacaresThunnus obesusand Katsuwonus pelamisvas
performed by TagMan gPCR. The three species hage beccessfully identified in canned
products. The first results on tuna species queatidn in canned products are promising.

The development of this TagMan real-time PCR metted provide a rapid tool to protect
consumers and fish industries from frauds and totrimute to control compliance with

existing legislation. The further step of this stud to prepare the implementation of this
method to an industrial analysis laboratory.

Key words: tuna, authentication, quantificatiommead products, TagMan
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Species identification in samples containing fish ixtures : a targeted next-
generation sequencing approach

Presenting author: Kristina Kappel

Co-author: Ute Schroder
Max Rubner-Institut, Department of Safety and Quadf Milk and Fish Products, Hamburg, Germany

Authentication of fish species in fish productamnainly achieved with conventional Sanger
sequencing of appropriate gene fragments (e.g.c@ywone b (cytb) gene or Cytochrome
Oxidase | gene). However, this approach is limttegroducts consisting of only one species
as mixtures lead to overlapping chromatograms. JEetteration Sequencing (NGS)
technology offers the advantage of simultaneoussassent of multiple sequences generated
from complex samples. In order to explore the silitg of this technology for fish product
analysis, a targeted NGS approach was developedtestdd with samples containing
mixtures of different fish species.

Nine mixtures with varying tissue percentages friore Scombridae species were prepared
and subsequently analysed — together with four tamasamples — with a cytochrome b gene
targeted NGS method on an lllumina MiSeq (V3) olatf.

Sequence recovery for tuna mixtures was very atewaad duplicate samples as well as two
individual NGS runs gave very similar results imte of sequence read values. Detection of
false-negative and false-positive sequences wag sy when applying an appropriate
threshold and species constituting down to 1 % ixture could be identified, depending on
the species composition. Indeed, the species catigpoad a great influence on sequence
read percentages with particular species beingrepesented compared to others. NGS
analysis of market samples indicated the presehabfferent species mixed in tuna cans,
although this does not comply with European legglirements.

These results show that NGS represents a powedhhology for species identification in
food products with mixed species’ contents and baoome an important tool for the
authentication of tinned fish goods in the future.

Key words: fish species, authentication, mixtuiaxt-Generation Sequencing, Cytochrome b
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Development of a qPCR method targetingorA gene and application
for the freshness monitoring of modified atmosphergacked
chilled whiting (Merlangius merlangu$
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Tracking the early decline of freshness is an infgurconcern for the fishery industry to insure the
best quality for foodstuffs highly liable to spoM.lot of techniques have been developed like sgnso
chemical and more slightly microbial analysis. Uhifioately, most of them have drawbacks of being
subjective, or having the disadvantage of beinfyeeiteliable once the freshness is lost or for the
analysis of whole fish. The study presents the ldgweent of a qPCR method targeting a gene
harboured by specific spoilage organisms (SSOsjisbf torA. This gene encodes an enzyme
responsible of the production of trimethylamine wd@dour is characteristic of the spoiled fish.

The study aimed to develop a degenerate primergtdé to amplifytorA gene in a wide range of
SSOs. For that, numerous software and algorithnme weed for a maximal reliability of the silico
design process. A first selection of pairs whesdeigin vitro to further characterization. Finally a
primer pair was conserved for efficiency and selagttests. The selected primer pair was tested fo
analysing MAP-chilled whiting along a 15 days sgwastudy. Methods such as total volatile basic
nitrogen (TVB-N) and trimethylamine (TMA) analysis total viable count (TVC) analysis were
performed simultaneously to evaluate fish overadlgy.

A degenerate primer pair was selected after spssbéin silico design and selection. It amplifiéorA
gene of bothvibrio andPhotobacteriunwith good efficiencies, ranging from 91.6 to 93régarding
species, on 7-log DNA dilutions. The best condiionf annealing temperature and primer
concentration were found to be 62°C and 1 uM. Asur@s with selectivity, the degenerate primer pair
allows to selectively amplifgorA gene ofVibrio and Photobacteriumcompared with other tested
species. TVC study led to inconclusive resultsppldy because ISO standard used was not suitable
for these kinds of food and storage. However, thhowt the storage of fillets, the gPCR approach
allows detecting an increasetofrA copies. Additionally, good correlation between P€sults

and the evolution of known spoilage markers wetal#ished, such as -0.86 (TVB-N) and -0.81
(TMA).

This study, thanks to careful steps of primers ati@rization, allowed designing a primer pair able
amplify torA gene of bothibrio andPhotobacteriumA very promising, sensitive and time-effective
gPCR technique is thus proposed to characterizdbbness of processed whiting.

Key words: gPCR methodlrA, whiting, MAP fish, freshness

54



Session 5 Innovative methods for characterizatfoseafood products and contaminants ThursdayQé&tober

The application of near infrared spectroscopy to stdy physicochemical
properties and quality degradation of seafood

Presenting author: Magnea Karlsddittir

Co-authors: Sigurjon Arasdf Hordur Kristinssoh®, Kolbrun Sveinsdottir
Matis ohf, Icelandic Food and Biotech R&D, Vinlateld 12, 1S-113 Reykjavik, Iceland
2University of Iceland, Department of Food Sciendelandsleid 12, 1S-113 Reykjavik, Iceland

®Department of Food Science and Human Nutritionyeirsity of Florida, 359 FSHN Building, Newell Driye
Gainesville, FL 32611, USA

Nowadays, near infrared spectroscopy (NIR) has rbecthe alternative quality control
method in the food industry due to its advantages other traditional analytical methods. It
is fast and non-destructive method and requirde lkir no sample preparation. One of the
strength of NIR is that it can provide simultanedesermination of multiple components per
measurement with a remote sampling capability aedcé, it can provide real-time
information from processing lines.

NIR was applied to estimate physicochemical charatics and quality degradation of cod
liver and fish oil. Calibration models were deveddp using partial least squares (PLS)
regression, for total lipid content and composititid hydrolysis (free fatty acids), primary
and secondary oxidation products, as well as sgn®waluation. Coefficients of
determination for calibration @) and root-mean-square error of cross validation
(RMSECV) ranged from 0.82 to 0.99. The validatioh tbe calibrations indicated that
physicochemical properties and lipid degradationazf liver and fish oil can be estimated by
NIR with good accuracy. Overall, the results dent@te the potential for use of NIR
spectroscopy as an objective and non-destructiildadeto inspect the lipid characteristics
and quality of seafood products.

Key words: NIR spectroscopy; seafood; quality;didiegradation; physicochemical properties
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Fish is a highly perishable product, so adequadseprvation techniques must be used to maintaimiéiseed
levels of quality and safety throughout storager&je of fish at low temperature and/or by usingable
packaging prolongs its shelf-life. The objectivetioé present study was to evaluate the potentifdoot-face
fluorescence spectroscopy (FFFS) for monitoringtimyifillets freshness during 12 days of storagd &€ in
the presence/absence of light and total/partialiwacpackaging.
21 whiting fish samples were taken at Boulogne I8er-harbor just after unloading of trawler. Thehis were
filleted and brought to the laboratory within a 2rhiced condition. One sample was analyzed on Hayd
considered as fresh. The remaining fish samplee dieided randomly to four groups (5 samples/grdoghe:
i) dark associated with total/partial vacuum padkgg and ii) light associated with total/partial cvmm
packaging and analyzed on days 3, 5, 8, 10, araf $®rage. Physico-chemical parameters and trjyato@and
NADH (excitation: 290 and 340 nm, respectively) avacquired in triplicate.
Throughout storage, a general decrease of watetertioand an increase of TBARS and pH values were
observed regardless of storage conditions. Fislplesmevealed maximum peroxide values after 3 daysge.
Tryptophan emission spectra showed 2 maxima locatte®¥1 and 336 nm. A red shift was observed fadag
samples indicating changes in the molecular enment of tryptophan residues. The NADH spectra dtdib
two maxima located at 395 and 460 nm. A linear elation (R=0.7) was observed between TBARS and
460/395 ratio fluorescence intensity for samplgsosed to light.
6

Factorial discriminant analy: s

Fresh Samples exposed to light and

X E packaged in partial vacuum with full cross-validation we 3
Xog 4 g o applied to all the data sets. ™~ he
O similarity map defined by tt 2
O ey L
samples kept in dark and o, o o discriminant fac.tors 1 and 2
packaged in partial vacuum @ C@ ) showed that all fish groups wi re
o1 (51%) O 5 mostly separated Fgure 1).
. i . . 0 — ,#_'_,_. Overall correct classificatic 1
10 ® N 4 2 T Yoe e ¢ rate of 90.48% was obtained.
= g . ¢
. Samples exposed to light and
[ ] | [ ] [ ] packaged in total vacuum
Samples kept in dark and .
pacnged inptotal vacuum [ : 4
|

Figure 1: Factorial discriminant analysis similarity map bétleave one-out
cross-validation determined by discriminant factbiand 2.

Fluorescence spectra showed some differences betwleiting fillets according to their storage coimafis. A
high correlation between TBARS and NADH spectra whserved allowing the potential use of NADH as an
indicator of fish level oxidation, particularly feamples exposed to light. Thus, it would be irstng to test the
ability of NADH spectra on semi-fatty and fatty sps. The FFFS could be used as a screening tool fo
determining fish freshness.

Key words: Whiting, freshness, oxidation, fluoresoe chemometric
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Histamine fish poisoning is common problem thatussavorldwide and is probably the most
frequent form of intoxication caused by consumptidrseafood. Although large number of
methods for laboratory histamine testing and latooyascreening of fish and related products
has been developed over time they are often tirddabor consuming and require expensive
equipment and skilled personnel to conduct anal@msequently, there is still need for
more simplified, fast methods suitable for shomietion-field histamine testing of fish and
related products.

Surface Enhanced Raman spectroscopy offers pasibil short-time analysis of different
analytes at low concentration with minimal sampleparation. In our previous study,
histamine has been detected using silver colloi@SEubstrates in fish muscle extracts at
concentration of 1xIHM which conforms to 111 mg/kg of fish. Howeverhaved level of
detection is slightly higher than legislative sehits for histamine and results showed
significant variations due to large number of fastmfluencing acquisition of SERS spectra,
such as aggregation of silver nanoparticles andrptisn of histamine and other molecules
present in extract on the aggregated nanopatrticles.

In order to minimize variations of results and loviee limit of detection, Ag “film over
nanospheres” (FON) solid SERS substrates whichkaogvn to have very uniform SERS
enhancement of >Ipwere examined in this study.

Ag FON substrates were prepared by drop-coatingabystyrene nanospheres on a clean
glass microscope coverslips which after drying fednclose-packed array of nanospheres on
the surface of coverslip. Ag was thermally evapstain vacuum and deposited atop
nanosphere arrays to form SERS active surface.r8lesiee of polystyrene nanospheres and
Ag film thickness were examined in order to achieygimal histamine SERS signal
enhancement.

Results obtained with different Ag FON substratelistamine water solutions and histamine
spiked fish muscle extracts will be presented.

Key words: histamine, Surface Enhanced Raman Sysectpy, quality
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After opening Suez Canal in 1869, more than 300maapecies have migrated from Red Sea
to Mediterranean system, termed as ‘Lessepsianatiogi. Several species of pufferfish are
also found and adapted to Mediterranean biota. eSitie first confirmed record of
Lagocephalus sceleratum 2005, the species has been collected fromraling of eastern
Mediterranean and sometimes caused food poisoniegial tetrodotoxin (TTX), one of the
most potent neurotoxin. Therefore, Lessepsian gdigfehas been increasingly concerned as
food hygiene and safety issues. In this study, thenexamined the toxicity df. sceleratus
and developed PCR-based rapid identification method

Thirteen specimens were collected from Marmaris Ekénderun Bay, Turkey. TTX was
extracted from several tissues of the specimerts Qvit % acetic acid and determined by LC-
ESI-MS/MS. Total genomic DNA was extracted from timeiscle tissue by a Quick Gene
DNA Tissue Kit. In order to determine the specipseific regions existing in complete
mitochondrial DNA (mtDNA) ofL. sceleratus the nucleotide sequence was aligned with
other sevenLagocephalusspecies. Based on the result of the alignmentsispapecific
primer pair for the authentification af sceleratusvas constructed.

All of specimens examined in this study containedXT although TTX contents varied
among the individuals and tissues. One male spec(bedy weight 1380 g, body length 48.0
cm) showed high toxicity. The intestine was the mixic as high as 48.8 pug TTX/g,
followed by the kidney (34.0 pg TTX/g), and theeliv(25.4 ug TTX/g), estimated as
‘strongly toxic levels'. It is notable that the $le and testis had detectable amounts of TTX at
3.4 ug TTX/g and 2.6 ug TTX/g, respectively.

The alignment of mtDNA sequences amdragjocephaluspecies showed that the region of
NADH dehydrogenase subunit 2 (ND2) was suitabletfa designing of species-specific
primer pair, which can distinguidh sceleratusrom otherLagocephalusspecies. Although
other twenty puffer fish species were examined wii® primer pair, positive results were
only obtained fromL. sceleratus Method sensitivity was also determined by usiagous
concentrations of template DNA (0.1 - 25 ng/ul)d ahe detection limit was as low as 0.1
ng/pl. Thus, the method was not only highly selegtbut also very senstive. In conclusion,
we confirmed the toxicity of L. sceleratusfrom Turkish waters and established a quick
identification method for detection of potentiahtamination or accidental consumption.

Key words: pufferfishLagocephalus sceleratutoxicity, PCR, Mediterranean
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Shewanella putrefacienBas been described in humerous studies as thdfispgmilage
organism of marine fish conserved on melting Beputrefacienss more likely a bacterial
group divided into four sub-groups than a singlecsgs; subgroup Il being only composed by
Shewanella balticaln most cases, isolation &hewanellastrains involves the ability to
produce hydrogen sulfur while growing on iron agedium. Besides, amorghewanellaS.
baltica has been described as the mog$ ldroducing bacteria during the storage of marine
fish.

Four strains oShewanellaceaeere isolated from a spoiled whitinglérlangius merlangys
using a phenotypic criterion (purple pigment prdducton TSA-YE medium). All the strains
were subjected to growth ability, biochemical, ncolar and proteomic analyses. Growth
tests were performed in aerobic condition on TSAN&C| medium from 4°C to 37°C. A test
was also carried out anaerobically at 25°C on T3A-NaCl medium with 40 mM
trimethylamine-N-oxide (TMAO). Biochemical pattermgere observed on APl 20E system
incubated at 30 °C for 48H. Molecular analysis iwed partial sequencing of both 16S rRNA
andgyrB genes. MALDI-TOF analyses were carried out onginst extracts with a Briker LT
Microflex device.

All strains were able to grow aerobically from 4&€30°C. Interestingly, they were also able
to grow in anaerobic condition at 25°C with TMA®@etcharacteristic odor of trimethylamine
(fishy off-odor) being ascertained. Biochemical readerization did not allow accurately
identifying the four strains. This study allows dmpizing that a strain was unable to produce
hydrogen sulfur. Two isolates synthetized an oméldecarboxylase, making them potential
producers of putrescine. Concerning the use ofocesburce, different patterns were recorded
among the strains. Genotypic characterization atbwdentifying the strains thanks to both
16Sr RNA andgyrB sequencing. The four isolates were identified asntrer ofShewanella
baltica species. Comparing the two sequencing approaghyel,sequences allowed a better
discrimination of the strains. Proteomic charaztgion of the strains confirmed that the
isolates belong t&s. balticaspecies. MALDI-TOF study allows pointing out sorskght
differences between the proteome of the strains.

This study allows isolating aJ3 negativeS. balticafrom a spoiled fish. New studies will be
necessary to estimate the prevalence of such m stral its spoilage abilities. Thus,$
production might not be a suitable screening patant®th to counShewanellaor to study
fish spoilage flora.

key words:Shewanella balticaH,S, biochemical typing, genotyping, MALDI-TOF
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IMP nucleotide (natural flavour enhancer E630-E638)an intermediate product of post
mortem ATP degradation, responsible for umami tdgpcal of only fresh fish. This
nucleotide is determinant for sensorial qualitysefood products and its concentration in
fish muscle depends on two enzymatic pathways :

1) IMP synthesis from AMP, catalyzed by AMP-deamsmdAMP-DA). In salmon,
the expression of AMP-DA 3 isoform was found in ig@e correlation with
salmon firmnesslL@rsson Tet al, 2012). In pork meat, this enzyme was also
related to the duration of onset phase of rigortimand the texture (E.M. England
et al, 2015).

2) The rate of IMP hydrolysis to inosine catalybgdohosphatase.

The aim of this study was to develop a method feasaring enzymatic activities responsible
for IMP synthesis and IMP degradation in fish mascThe method was further used to
characterize tissue-specific activity of AMP-deaase and IMP- phosphatase activity in cod
and salmon muscles.

The nucleotides were measured in dorsal muscledisbf (cod and salmon) using a
“PRECICE® Freshness Assay Kit”. In this assay, IMisine and hypoxanthine, are
enzymatically converted to NADH and quantified fimgasuring the absorbance at 340nm
using microplate reader (EPOCH, BioTek). The raswitre expressed in gram per kg and Ki-
value. Phosphatase and AMP deaminase activity werasured as the rate of inosine and
IMP formation from IMP and AMP substrates addedhioced muscles, respectively.

Mean IMP concentrations in cod muscle after 3 daysservation on ice was found to be
0.033g of IMP per kg (K value 81%) which is ~24 ésninferior compared to IMP
concentrations found in similar salmon muscle80@rams per kg (K value 54%).

The comparison of phosphatase activity in cod alth@ muscles has revealed that IMP
hydrolysis in cod muscle is very fast compared e salmon. At 25°C cod muscle
phosphatase is capable of hydrolysing 3.3g+/-0f3y1B per kg per hour. This process is 10-
times faster than that in salmon (0.194g of IMP lggiper hour). In contrast, the activity of
AMP-deaminase in cod was 1.7-times slower thamimen.

Our results show that highly active phosphatasebsamesponsible for fast degradation of
IMP in cod muscle. Since this enzymatic processhigited at low temperature, fast freezing
of cod may result in higher content of IMP in codsule and better sensorial quality. In fact,
the analysis of on-board frozen cod has shownIMBtconcentration was as high as 1.011g
of IMP per kg (K-value 27.3%).

Key words: nucleotides, IMP, K-value, cod, salmon
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Fish protein hydrolysates (FPH) have been widedu®r better utilization of fishery by-
products through the use of proteolytic enzymesroduce a wide range of functional
peptides that can be used as food ingredients. ghuse of microwave-assisted hydrolysis,
rapid heating would be ideal for FPH production paned to slower conventional heating
(CH) methods. The objective of this research wasnt@stigate the effect of microwave
(MW) heating during enzymatic hydrolysis on funodity and antioxidant activity of FPH.

Treatments consisted of adding Alcalase™ to trogproducts (frames only) at 0.02%,
1.75%, 3.52%, and 3.00%, enzyme substrate rati®)(Bkspectively. Treatments were
hydrolyzed for 3.33, 10, 15, and 17.07 min reactiome using a microwave system (FISO
Technologies Inc., Quebec, Canada) at 1200W, 20#&epwith 50% duty cycle and a CH
method (water bath at 50°C), respectively. Degrde hypdrolysis, protein solubility,
emulsifying activity index (EAI), emulsion stabyjjtfoam capacity, foam stability and DPPH
radical scavenging activity were evaluated. ANOVAhwTukey's pairwise comparison of
means ¢= 0.05) was used to determine statistical signiteaof observed difference among
means.

MW-FPH resulted in higher degree of hydrolysis canepl to CH-FPH for all reaction time.
Protein solubility was highep(< 0.05) in MW-FPH compared to CH-FPH at pH 7, heere
no differences were observed between at pH 3 aed\Bwas higher < 0.05) in MW-FPH
compared to CH-FPH for 15 min (3% E/S) and 3.33 (hiii5% E/S). Emulsion stability had
no differences among E/S treatments of MW and CH.F®aming capacity was highept<
0.05) for 3.33 min (1.75% E/S) MW-FPH whereas fostability showed no differences
between MW and CH FPH. MW-FPH exhibited higher(0.05) DPPH radical-scavenging
activity compared to CH-FPH indicating better arid@ant property. Rapid heating of MW
produced FPH with higher degree of hydrolysis, lsilily and EAI, foaming capacity and
antioxidant property.

The use of microwave heating is a rapid alternativeproduce FPH with improved
functionality and antioxidant activity. By-produttydrolysates derived from microwave-
assisted hydrolysis show great potential as vatlaed food ingredients.

Key words: Fish Protein Hydrolysates (FPHMicrowave-assisted, Rainbow Trout, Functional Prtes,
Antioxidant Activity

64



Poster Abstract

Antioxidant properties of protein hydrolysates from marine by-products

Presenting authoBukran Cakli

Co-authors: Arzu Burcu Yavuz, Nida Demirtas Erainér Alper Erden
Ege University,Faculty of Fishery, Department aftFProcessing Technology, 1zmir-Turkey

Large amounts of protein by-products from seafomitgssing industry are discarded without
any attempt of recovery and valorization. The hjygis of marine by-products derived from
seafood processing industries is a valuable prowesscrease the nutritional and bioactive
performances of these protein sources. The demanthé sustainable use of marine by-
product protein hydrolysate has led to the devekmnof processes for the recovery and
hydrolysis of proteins, the assessment of theictionalities, and application into different
products. Protein hydrolysates are proteins whrehchemically or enzymatically hydrolyzed
into peptides into varying sizes. Several proteéolgnzymes are available from microbial,
plant or animal sources and these are used forolyging shellfish and fish proteins.
Oxidation is an essential process in all livingaongms and the formation of free radicals and
other reactive oxygen speciesis unavoidable dutivey oxidative metabolic process. An
antioxidant is defined as any substance that sogmifly delays or inhibits oxidation of a
substrate when present at lower concentrations amdpto that of an oxidizable substrate.
Antioxidants are increasingly used as a means bamring shelf-life and to improve the
stability of lipid and lipid-containing foods. Amixidants from marine resources have
attracted the attention of researchers as theyeatected from by-products of marine
processing and do not have side effects. Underalted enzymatic hydrolysis condition, the
functional amino acid sequence could be releasenh fihe proteins, and high antioxidant
activity from hydrolysates and peptides had beesented in the protein hydrolysates of
yellowfin sole frame, Alaska pollack frame, maekenuscle, Sphyrna lewini muscle, conger
eel muscle, grass carp muscle, blue mussel muaokernfish, monkfish, oyster, mussel and
cod. These food-derived antioxidants are consttlevebe safer and without the side effects
associated with the synthetic antioxidants. Théaitant protein hydrolysates derived from
various fish proteins have potential for nutritigrEharmaceutical, cosmetic and nutraceutical
applications as a functional ingredient due torthealth promoting effects.

Results of this study was supported by TUBITAK 1826 (1002) project.

Arzu Burcu Yavuz as a member of working team malsesof PhD scholarship program TUBITAK 2211-C for
the priority fields.

Key words:Fish protein hydrolysate, marine by-products, addiant properties
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In this study, proximate composition (protein, dipiash and moisture), fatty acid and
aminoacid composition of by products (head, visaard frame) of trout, sea bream and sea
bass were investigated. After the results evalyat@aduction of value added product was
aimed from these by products.

In this study, head, viscera and frame of the {reed bass and sea bream were used as raw
materials. Proximate composition, fatty acid andnaacid composition were investigated in
these by-product®ifferences between means were analyzed by oneanalysis of variance
(ANOVA) followed by Tukey and Duncan tests. Theuleswere presented as means + S.D.

According to results the highest protein contespeetively were investigated in head of sea
bream (16,66+0,04%), frame of trout (16,31+0,0%d &ead of trout (14,87+0,09%). The
highest lipids were respectively investigated iasceral organs (sea bass 67,62+7,56 %, sea
bream 44,69+1,89 % trout 34,85+2,07 %).

The highest EPA+DHA ratios were investigated indseaf sea bass (10,27272%) and sea
bream (7,98222%). High EPA+DHA also were investdain all other by-products. Also all
by-products were important source of important e$gleaminoacids.

Results showed that by-products substantially @¢oniaid, protein, essential amonacids and
fatty acids. The highest profitability are expechexin bioactive components. These bioactive
components can be obtained and purified by diftetechnologies from simple to complex.

These components can contain isolation of bioagteptides, oligpsaccarides, fatty acids,
enzymes, minerals and biopolymers for biotechncllgand pharmaceutical application.

This study was supported by TUBR\K- TEYDEP 5135018 project.

Key words Sea bream, Sea bass, Trout, Amino acid composkiatty acid composition
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Anchovy is important and most abundant fish sperieBurkey. Anchovy is found in Black
Sea. Different products can be made from anchowrindde is one of them. Marinated
products are generally eaten as appetizer. Theskigis are made with salt and acid and it
contains high amount of salt in other word sodithigh consumption of salty product can be
harmful for human health. So that, many countriekenan effort to reduce salt (sodium)
consumption in foods. For this purpose, differamistances such as KCI, CaCl, MgCl etc.
can be used to reduce sodium content.

In this study european anchoimngraulis encrasicolyswas used as raw material. Anchovies
were supplied from a local market as filleted. dtdld achovies were transported to Ege
University, Faculty of Fisheries, Chemistry Labi@e. In the same day, anchovies were put
into process. For marinade production, food grackti@ acid, NaCl and KCI were used.
Marinated anchovies were packed in plastic box withflower oil. Study was consist of five
groups HO: 100% NaCl; 0% KCIH1: 75% NaCl; 25% KCIH2: 50% NaCl; 50% KCIH4:
25% NaCl; 75% KCIH5: 0% NacCl; 100% KCI). In all groups, chemical anccrabiological
quality, proximate composition, sodium and potassaontent, acid content in fish meat, acid
and salt content in brine, sensory evaluation, Td&sking loss and color were determined.

In this study different replacement ratio of KClr&aused to evaluate for reduction sodium
content. 100% KCI showed that intense bitter tastd disintegrated texture occurred in
product. Best results for sensory, texture and saotteer physical parameters were
investigated in group H50% NaCl; 50% KCI).

As a conclusion, this study showed that sodiumedrih ancovy marinade can be reduced
by the replacemet of NaCl with KCI at 50% ratio.

e This study was supported by Ege University 13-B82(@roject.

* Arzu Burcu Yavuz as a member of working team malsesof PhD scholarship
program TUBITAK 2211-C for the priority fields.

Key words: anchovy marinade, KCI, NaCl, replacemegduction
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The Nordic shrimp processing industry in Quebecn@@a) generates about 11,000 tons of
byproducts annually. Those byproducts could be ggeed to get a minced shrimp, which
could find application as an animal feed. Howeuhrpugh the enzymatic hydrolysis of

minced shrimp, higher value fractions for humanaamimal nutritional ingredient markets

were produced. Among them, an hydrolysed protestais and a protein-rich solid fraction

were obtained. The latter was defatted using supieat CO; extraction to get a phospholipid

and carotenoid-rich oil. From the byproduct, a dief 13% minced shrimp was obtained.

From the minced shrimp, 4% of hydrolysed protewmiate and 25% of solid fraction were

obtained. The total lipid content in minced shrigpd solid fraction were 2% and 7.5%,

respectively. Results present the flowchart of ghecess, including the yields and proximal
composition of the obtained fractions. The nichdscommercial applications are also

discussed.

Key words: Nordic shrimp, byproducts, valorisatifractionation, nutrition
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Hypertension is a significant health problem woildev The treatment of hypertension is
mainly based on the use of synthetic Angiotensim@aing Enzyme (ACE)-inhibitors, but
their consumption is often associated with undbegreside effects. Furthermore, Prolyl
Oligopeptidase (PO) is involved in the maturationl @egradation of peptide hormones and
neuropeptides. Altered PO activity has been assatmith autism spectrum disorders and
various psychological diseases such as Alzheindissase or schizophrenia. Several PO-
inhibitors are known and have been suggested ashp@sootropic and antidepressant drugs.
Tuna and sardine are industrially processed gengratige amounts of waste that could be
an interesting source of PO- or ACE-inhibiting nmikes. In this work, the ACE- and PO-
inhibitory abilities of three protein hydrolysatieem industrial by-products of tuna or sardine
were evaluated, before and after simulated gastestinal digestion (GID).

Heads of sardine, heads of tuna and a mixture afclaudebris and viscera of tuna were
hydrolyzed with Alcalas®'. The molecular weight profile of each hydrolyséE®H) before
and after GID was determined by SEC-HPLC at 214 AGE- and PO-inhibiting activities
were evaluated by using Hippuryl-His-Leu and Z-@Blg-pNA as substrate, respectively. The
Hippuric Acid and nitroanilide liberated were quéiatl by HPLC. Simulated gastrointestinal
digestion (GID) of FPHs was carried out by usinggse (pH 2, 75 min.) and pancreatin (pH
6.5, 90 min.) at 37°C.

All hydrolysates exerted moderate ACE and PO inioibi The tuna heads hydrolysate
exerted the maximum inhibitory activity. The inhibg potency of FPHs against ACE and PO
augmented during digestion with pepsin, and the tessilts were obtained with the digested
hydrolysate of tuna heads. Interestingly, the inbilg capacities of the FPHs slightly

decreased or remained stable during subsequentegadincdigestion. The enhancement of
both PO- and ACE-inhibiting abilities of the hydyshtes during pepsin digestion coincided
with the release of small peptides that were stapéenst further pancreatin digestion.

ACE- and PO-inhibiting hydrolysates can be obtaifredn industrial sardine and tuna by-
products. Simulated GID (mainly that of tuna heads)eases the PO- and ACE-inhibiting
potency of the hydrolysates, especially by digestwith pepsin. Tuna and sardine
hydrolysates can therefore be additives with paéenhterest in functional foods and
represent a healthy alternative to diminish thaderce of hypertension and neurological
diseases.

Key words ACE, Prolyl oligopeptidase, hydrolysates, gastestinal digestion, inhibition
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One of the major problems of fish is a high risk gpfality loss due to oxidation. Lipid
oxidation in fish-products leads to rancid tastel aff flavor and development of many
different substances from which some have evenradveffects to human health. This is
more evident in fish rich in n-3 polyunsaturatettyfaacids (PUFA) which is susceptible to
peroxidation of PUFA resulting in restriction obsige and processing possibilities. Due to
the positive health effects of long chain n-3 PUBAere is an increased interest to produce
fish products rich in n-3 PUFA. For this reasore #ddition of antioxidants is necessary to
increase storage stability, sensory quality anditrarial value of animal products. And this
requirement will be more evident in fish with higleentent of valuable fatty acids (FA). For
animal foods there are always two possible waysdiude antioxidants: Via the feed or post
mortem during the processing. The inclusion of aatiant on diet has many advantages
since affect directly to the metabolism enhancititeo properties that can be important for
the final product. Barley is a cereal with and atigetential of improving fish health due to
the highp-glucan content and antioxidants present on tlemposition. The objective of this
study was to evaluate the effect of inclusion afdyaon antioxidant profile.

During twelve weeks rainbow trout was growth in twmnitorised and controlled rooms
using recirculation system at a temperature of D6/4°C and 6 = 0,34 mg/l of oxygen. Each
room contains ten tanks and each tank 25 fish.d®&mtrout were fed using isoproteic and
isolipidic diets (45% PB, 18% FB). Control diet wasmpared with diets enriched with
barley which contain 5,20% of-glucans. Each experimental diet contained differen
concentrations of3-glucan (0,0%, 0,18%, 0,37%, 0,75% and 1,5%). Efmir weeks,
samples were taken to study total phenols (TP),HDRFRAC, ABTS, FRAP and RACI.

The results showed an important effect on the paitese in the antioxidant activity of the

fish fillets. Fillets from fish fed with higher bay dose had higher antioxidant activity, than
those fed whitout barley or low doses. These diffees were more accused on fish fillets
obtained at the end of the growth experiment. Woslld respond to an accumulate effect of
the bioactive compounds during the growth and aisegint reduction of free radicals on the

products.

Barley inclusion in rainbow troutQncorhynchus mykissdiets modified the antioxidant
properties of fillets compared to control samples.

Key words rainbow trout, barley, antioxidant ingredients
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Seafood discards and by-products are not often asesburce for obtaining high value-added produdtke
Skin of P. glaucaspecies is a potential raw material for collageat tould be used in diverse fields including
food, cosmetic and biomedical industries (Zagusl.€2011).

The aim of present work is to test the effect ofagen hydrolysates, from skin & glaucaspecies, on the
collagen expression in human fibroblast cell cealtur

Extraction of pepsin soluble collagen (PSC) from sk of Prionacea glauca Extraction of collagen fron.
glauca skin was carried out according to the methodolofyLiu et al. (2012) with slight modifications.
Basically, analkaline treatment followed by an acid-pepsin @stion in which collagen is extracted by salt
precipitation (PSC). Therecipitated PSC is resuspended in acetic acidN).Blialyzed and lyophilized.
Hydrolysis of PSC: Hydrolysis experiment were carried out in a stirbedch reactor in deionised water with a
lyophilized PSC proportion of 1:10 w/v. Reactionsngerformed with Alcalase at pH 8 and 55°C dufing
with an enzyme/substrate of 1:20 (w/w). Finallye hydrolyzed PSC was subjected to two steps of
ultrafiltration: 10.000 and 3.000 Da to obtain tpeptide fractions: Permeate (<3000 Da) and (Re=rta000
Da). Cell Culture: Human fibroblast cells (Innoprot) were incubaiada 24 well plates (50.000 cells/well)
during 24 hours before adding each treatment ofigeepydrolysates (800, 500, 100 and 50 pg/mL of perezeat
or retentates). Then the plates were incubated 24dh48 hRNA extraction: RNA extraction from fibroblast
cell plates were carried out with the extractioh Wells-to-CT ™ 1-Step TagMan® Kit” (Ambion)RNA
concentration was measured by UV in a Nanodampl concentrations adjusted to 35 ng/|Qollagen
expression assay by real time PCRTagMan real time PCR assays were performed witlTdgMan® 1-Step
gRT-PCR Mix included in the Cells-to-CT ™ 1-StepgMan® Kit” (Ambion) follow the manufacturer’s
instructions. Thespecific and house-keeping gen systems used wete IC&hd GAPDH whose primes and
probe sequences are: COL_I-Forward: ATGCCTGGTGAAGGT, COL_I-Reverse:
AGGAGAGCCATCAGCACCT, COL_I-Probe: 6-FAM ACCAGC ATERCCTCTGTC-MGB, GAPDH-
Forward: GGAAGCTCACTG GCATGGC, GAPDH-Reverse: TAGBGCAGGTCAGGTCCA and GAPDH-
Probe:VICCCCCACT GCCAACGTGTC-MGB under the conditso

Over expression was observed in fibroblast onlymiells were treated witB00 pg/mLof hydrolyzed PSC, in
the case of retentates the effect was observeddsyirafter 24 h, whereas for permeates 48 h ofnveyatt was
needed for observing the same effect. Besidesgerpegssion is also appreciated with 10/mL of retentate
treatment after 24 h. At8 hoursof incubation the collagen overexpression becomee evident and increases
as concentration rises, reaching a 20% of oversse for the highest concentration.

These expression data were compared with thosenebtdor a commercial hydrolysate, Ana Maria de la
Justicia, for which a small overexpression was ofegk in the permeate at 24 h with 1Q0y/mL.
Overexpressions more evident in wells treated with retentates &f glauca hydrolysate. However, for
commercial hydrolyzed, collagen expression increagéh decreasing concentration of hydrolysate treop to
what occurs withP. glaucahydrolysate.

Collagen overexpression is more evident in fibrstsddreated with retentate both whitglaucaand commercial
hydrolysate. While foP. glaucafibroblast, collagen expression increases as Hyshite concentration increase,
for commercial hydrolysate decreases as concemtraicreases. BotlR. glaucaand commercial hydrolysates
retentates have a molecular weight between 3,00018n 000Da although average molecular weight of
commercial retentates was higher tHanglauca hydrolysates retentates. This could explain the

difference in the collagen expression pattern.
Key words:collagen, RNA, hydrolysate, fibroblast, blue shark
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Alkaline proteases (AP) obtained from viscera offed giant catfishRangasianodon gigas
were used for production of protein hydrolysatesnir fishery processing by-products
including skin gelatin, expired cooked shrimp, astttimp cooking juice. Antioxidative
activities of the protein hydrolysates (PH) werenpared to those produced by commercial
trypsin (CT) and Izyme AR (12).

The hydrolysis was performed by using 8 units aheanzyme per protein content dissolved
in buffer solution (1:3 (w/v) in 0.1 M Tris-HCI pla.0), at 55°C for 2 hours. Hydrolysis was
controlled by using a pH-stat. Aliquots were cdkéetat 0, 10, 20, 40, 90, and 120 minutes.
After enzyme inactivation by boiling, the supermasawere lyophilized, stored at -20°C and
referred to PH. The degree of hydrolysis (DH) & #H was monitored then determined for
antioxidant properties including 2,20-azinobis-{Bybenzothiazoline-6-sulfonic acid)
scavenging capacity (ABTS), ferric reducing powapacity (FRAP), and metal ion chelating
activity (MICA).

AP provided the PH with the highest DH among CT &hdor all starting materials used,
excepting in cooked shrimp. For ABTS, the PH frdamgelatin exposed the highest ABTS
when it was hydrolyzed by IZ whereas ABTS of thé ptoduced by AP and CT were similar
(P<0.05). For cooked shrimp PH, the highest ABTS Veamd in the PH obtained with CT
followed by those using 1Z and AP. The PH from stpicooking juice that were obtained
with CT and IZ showed the same ABTS whilst thosdrblyzed by AP provided the lowest
value. For FRAP, CT and 1Z seem to be the enzyrhas hydrolyzed and produced a
bioactive peptide pool with the highest FRAP. Th¢ fRom shrimp cooking juice exhibited
the highest value following those from cooked sipriand skin gelatin. For MICA, the PH
from skin gelatin and shrimp cooking juice showedilar values while the lowest value was
obtained from the PH from cooked shrimp. AP wasdheyme which led to obtain the PH
from cooked shrimp with the highest MICA over thésem and 1Z and CT.

The alkaline proteases from giant catfish visca@ed possibility to replace the commercial
trypsin, especially in Muslim markets. Moreoveistanzyme could be used for production of
antioxidative protein hydrolysates from fishery g@esing by-products to obtain potential
functional ingredients for any incorporation in éofmrmulation.

Key words: alkaline proteases, antioxidative, cooked shringatin hydrolysates, viscera
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The sea louse parasite, especially ltepeophtheirus salmonend variousCaligus species,
poses a major problem for the salmon aquacultudesitny. The sea lice migrate as free-
swimming larvae and latch on to the skin of thengad, causing physical damage and disease
as they feed on their host. The concentration aflg® can become very large in salmon
farms, and lice spreading from farms are seennagjar threat to wild salmon.

Several methods for sea lice control have beenloleee, including special nets for fish
cages, chemical treatment, flushing and brushing, @deaner-fish which eat the parasites.
However, the existing methods are either ineffe;ttoo expensive, stressful for the fish or
harmful to the environment.

Ultrasound has previously been used as a methgietcent fouling on ship hulls and in
pipes, and is suggested as a possible methodHdriting and/or killing sea lice. Ultrasound
has the advantages of being inexpensive, easystallinn fish cages, and theoretically
harmless to the fish.

In this feasibility study, we have reviewed thestixig literature on ultrasound as a method for
pest control, performed calculations on ultrasoprapagation in sea water, and evaluated the
feasibility of practical application of ultrasoundaquaculture.

The application of ultrasound can be divided iM@ tmajor categories, based on the sound
pressure involved. If the sound pressure is seffity high, ultrasound will create cavitation
bubbles in the water, and the collapse of thesdlbalresults in a very violent environment
with shock waves and locally very high temperatanes pressures. This could potentially Kill
sea lice. However, only a small volume of water bartreated, and cavitation is potentially
harmful to the fish.

If the sound pressure is under the cavitation ttolels ultrasound cannot be expected to cause
mortality for parasites like sea lice larvae. Hoeg\studies on barnacle larvae have shown
that long-time exposure to medium-intensity ulttasidb can cause inhibition of the larvae. If
the same applies to sea lice, ultrasound couldsbd as a method to prevent attachment to the
fish. Continuous treatment of whole fish cages aypossible.

Ultrasound is seen as a potential method for seadontrol, with several advantages over
existing methods. Further studies are needed onrdhetion of sea lice to ultrasound.
Continuous insonification of fish cages with mediurtensity ultrasound is seen as the most
promising mode of operation.

Key words: sa lice, salmon, ultrasound, aquaculture, pestabnt
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Aquaculture is expected to be the fastest growangl fsector this century. Small pelagic fish
such as herringClupea harengusare currently used in fishmeal, a feed constitubat is
used as the main marine source of protein in agqadsf (FAO 2012). In Sweden, work is
being done to establish a knowledge base for theeldement of sustainable marine
aguaculture, focusing on two species: Spotted wsblffAnarhichas minorand European
lobster,Hommarus Gammaru®ne of the aims is to develop new feeds for e $pecies
during larval and juvenile on-growth stages. Altgbuwoth wolffish and lobster larvae can be
given formulated feeds at early weaning, previdusliss have shown that live feeds are still
superior regarding larval survival, growth and depenent. Currently, formulated feeds are
highly dependent on raw materials from wild fiskeriand are costly to produce. The
development of diets composed from sustainablematgeavith suitable texture that increases
survival and quality is an important challengethis study, pH-shift processing was used to
isolate proteins from herring by-products, in orttemvestigate the potential incorporation of
herring protein isolates as an alternative progeurce in aqua feeds.

Herring by-products were sorted into back boneadbend guts which thereatfter, in different
combinations, were subjected to pH-shift procesdtng each raw material combination, the
acidic version of the pH-shift process was compaséthi the alkaline process version to
identify protein yield as well as potential functad and chemical differences in protein
isolates, and how these could affect the potemtiakolates as a feed ingrediant. Among
studied factors were mineral content (e.g. calcjufajty acid pattern, flotability and
palatability.

Initial results show that the highest protein yseldere given with heads and spines, and, also
that the alkaline version of the pH-shift procesmnerally gave higher yields than the acid
version. Functional and chemical differences werendl in isolates from different treatments
and this will have consequences on future feedrpuration. For example, the acid process
version generated higher calcium levels in the ganoisolates than the alkaline version,
something which is particularly important in lobsteeds. Also, preliminary feeding trials
indicate satisfactory flotability and palatabildy some isolates for both lobster and wolfish.

Key words aquaculture, herring, by-product, fishmeal, pH shifotein isolate
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Growth hormone (GH) transgenesis (GHT) leads taeesed growth, feed intake and
metabolic rate in fish. The genetic pathways inedlvinclude energy metabolism of
carbohydrates, lipids, and protein, protein synthestress and immune function [1]. These
findings are consistent with previous data on GH&h,f showing alterations in many
processes, including nutritional requirements, @etécs, muscle fibre structure, and cartilage
deposition (for references see 1). While gene esgiwa studies can be conducted at both the
MRNA and protein level, the resulting outputs awenplementary rather than redundant, due
to the non-linear relationship between protein egpion and processes governing mRNA
production, stability and translation rates. Toedanalyses of GHT in fish have focussed on
the mRNA level, via microarrays, gPCR and more mdgeRNAseq. However, to date, the
impact of GHT on the proteome is poorly understoofish — the present work aimed to fill
this gap in knowledge.

Muscle samples from size matched non-transgeni8)(and GHT transgenic Coho salmon
(n=8) were analysed by two-dimensional gel eled¢tompsis (2DE). Samples taken from
freezer (-80°C) were immediately homogenized irfdsudind centrifuged and the supernatant
used for 2DE. Fixed gels were stained with Cooreadilliant blue, digitized (CCD
camera), and subjected to image analysis (ProgeB8asneSpots). Selected protein spots were
identified by mass spectrometry.

More than 700 individual spots were common to 8lE2gels and included in data analysis.
Close to 100 spots differed significantly (p<0.0&jween the two groups. Approximately two
thirds were present in higher amounts (spot volynmeshe GHT compared to the non-
transgenic group, thus representing proteins ujaggiby GHT. The remaining third of the
spots represent proteins reduced by GHT. While neeyeat to identify the selected spots, this
will be done using Mass Spectrometry in the ne&ur&y allowing the nature of biological
pathways altered by GHT to be discussed.

GHT caused marked changes in the muscle proteon@olbd salmon — the nature of the
pathways underpinning these changes are curreaithg lelucidated and will be described in

this poster.
References: Devlin et al. PNAS 2009, 106, 3047-3052

Key words:growth hormone; transgenesis; muscle; proteomas) calmon
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Pikeperch $ander lucioperp is considered to have a high potential for redating
aguaculture systems (RAS). Constant high tempest{Z2-24 °C) and a good water quality
ensure satisfactory growth rates and enabjgoauction of 1 kg fish in approx. 15-18
months. In Germany, pikeperch has a great consumer aceaptand is demanded the year
round. The market value is high at 8.5 - 14 € /kwple fish at farm gatdts boneless flesh has
an aromatic typical taste and is suitable for d#feé forms of preparation. However, in
supermarkets deep frozen skin-on fillets of wildepperch dominate, mostly available from
Kazakhstan and the Russian Federation. Due toelthpbtential of the production in natural
waters and ponds the expansion of pike-perch autlepends on the successful development
in RAS. Within an EU financed project the influenct different formulated diets on the
growth performance and the product quality of fathmarket size was investigated. For
comparison frozen fillets from retail were analysed

The entire production cycle of the pikeperch wagufed out in a commercial-scale

aguaculture system. For grow-out two groups wetk didferent commercial diets usually

used for sturgeon production over a period of fmanths, containing a high protein content
of > 50% and a low fat content of < 15%. The fdletf fish at market size of 1.2 kg were
analysed for proximate, fatty acid and free amiads.composition and selenium. A sensory
panel assessed the sensory quality. Six produots fretail were equally analysed and
compared to aguaculture-products.

Irrespective of the diet, both groups of reareti 8iowed comparable growth performances
and fish conditions. After four months fish achiéwee mean weight of 1121,2 + 237,95 and
1131,0 £ 213,89 g and a total length of 51,4 + 3Ad 51,4 + 3,08 cm, respectively (n=25).

The fillet composition of cultured fish was similand comparable to wild pikeperch. The fat
content of the muscle flesh slightly increased tlu¢he feed applied. However, it remains
lean with 1.6% compared to wild counterparts wekhsl than 1%. High energy feed stuff did
not increase intramuscular fat and led to excesabaominal fat. In summary, amounts of

docosahexanoic acid between 16.6% - 20.8% andagieasaenoic acid between 5.2% - 6.8%
were estimated. The sensory quality was good. Mustyldy taste which is often appearing

in fish from RAS was no problem and only found tslight and acceptable extent. Frozen
pike perch fillets from retail had a very differeqality. Main deviations were an untypical

smell and a sour to bitter aftertaste.

Both diets were suitable for pikeperch cultivatiomg significant differences in growth
performance or fish condition were determined. Based on the unpredictable uptake of
adult pikeperch, it is necessary to avoid feediogsés with a very accurate feeding and
control systemThe fish quality of all groups was good. The tedmunulated diets yielded
similar production values. The partly bad sensorglwation was the main difference of
frozen fillets from imported pike perch.
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Due to the rapid growth and easy accommodatiom#r@mental conditions, rainbow troudicorhynchus mykisés one
of the most important freshwater cultured fish. dagan rainbow trout production represents 21% afdwade production
and Spain occupied 10%. These efforts are notfoelysed on the substitution of traditional sourafgrotein and oils, also
new trends are focused on the inclusion of neweidignts with bioactive properties. In this sensgbfatics, prebiotics,
immunoestimulants and other ingredients have gapoitance during the last years. For animal fo@dettare two possible
ways to include these compounds: as concentragdditive including on the diet or as part of thev rmaterial. The
incorporation of these compounds through raw naltereduces the cost and many times help to resalbyproducts from
the agro-industry. Cereals are usually incorporatealquaculture feeds as a source of starch and)eg@iding substrate.
Barley has not widely used as ingredient in fisldfedthough few studies showed that its incorporatiad not detrimental
effect on growth parameters. One of the main pitageeof barley is the content grglucans and the acceptanceieglucans
as functional, bioactive ingredient has increasegapularity and its potential due to its immurimeslant effect. Although
many studies have been carried out in rainbow @adtthe effect of different ingredients on thet,diew studies have been
focus on the effect f-glucans and less have been investigated in thasion of barley on the diet. The aim of this stusly
to evaluate the effect of dietary barleglucans against a stress challenge through thetlgrperformance and liver
morphology and histology.

During 78 days rainbow trout were growth in 2 moriged and controlled rooms using recirculatiortesysat a temperature
of 14-17°C and dissolved oxygen levels of 7-9mgdchEroom contained 10 tanks and 25 fish per tabhkhémiddle of the
experimental period fish were submitted to an astitess by decreasing the concentration of oxygefmg/l during 10
minutes. Rainbow trout were fed 5 isoproteic antlpgtic diets (45%CP and 18%CF) containing gradeélewfp-glucans
(ooGLUC (0,0%), 018GLUC (0,18%), 037GLUC (0,37%), OL&& (0,75%) and 15GLUC (1,5%). Before and after the
stress period final weight (Wf), specific growthedSGR), feed conversion ratio (FCR), survival, hepatatic index (HIS)
and blood biochemical parameters (glucose, lagmatkcortisol) were determined. Besides 3 individisdl liver per tank
were histologically evaluated (40x, H&E) as desedtbefore by Torrecillas et al. 2007, 2011a, b. ddvecentration of barley
showed a significant effect on the biochemical hisfological parameters. Glucose and cortisol wblowed significant
(p<0,05) effect of the diet meanwhile lactate dad show any significant modification regarding bétbarley concentration.
Glucose and cortisol increased significantly (p$),6uring the stress period and this increment mvage accused on fish
fed diets with higher concentrations of barley,ihgvhe diet 075GLUC the highest level during thress period. However,
while cortisol decreased significantly (p<0,05)witigher concentrations of barley, glucose levelstioue increasing till the
higher concentration of barley experimented (15GLUR)ese results were in agreement with Bagbml (2000). Both,
glucose and cortisol levels recovered after onekweebasal values without significant differencestviieen diets. No
significant differences were observed during thpeeixnental growth period before and after the stmllenge, however,
significant differences (p<0,05) were observed @RRmmediately after stress associated to the diet.ldwest FCR value
were observed in fish fed 075GLUC meanwhile fish diéthout barley or 15GLUC showed higher values.Hageal and
morphometrical markers showed no significant differes during the experimental period before thesstrchallenge.
However, hepatic lymphocytes loci increased sigaiftly (p<0,1) after stress, presenting more nurobéymphocytes loci
those fish fed 075GLUC, while a higher concentratiéfi-glucan (15GLUC) presented no significant differenaéth the
control diet (OOGLUC). No differences in the hepgtes areas and vacuolization were observed afessst

The inclusion of barley in rainbow trout diets imgumobilization of immune cells due to the concatitn ofB-glucans but
just until 0,75%p-glucans, above this level the low absorption by tigh fiber content in the diet can decrease the
mobilization effect of3-glucans. Those concentrations of barley also eth&CR values, what means an improvement of
growth parameters. This mobilization effect is kmofer other products with benefits on growth, pajo resistance, etc.
Further studies should be done to study the effettte inclusion of barley in target organs suclnésstine.

Key words: rainbow trout, liver morphology, biocheal parameters and growth parameters.
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Free amino acids (FAAs) are known to have an effecthe sensorial properties of seafood.
Concentrations of specific FAAs in oysters are knot® be influenced by season and
cultivation location. It is therefore hypothesizibet the diet of the oysters plays a role in the
FAAs present in oysters and could therefore imfigethe sensorial aspects of oysters.

We have studied the impact of the algae fBkeletonema costatuamdRhodomonas baltica
on the FAAs of the Pacific cupped oyster originditlyn the important Dutch cultivation site
Lake Grevelingen.

Refined oysters were produced by feeding marketdsRacific cupped oysters (60-80 g) with
either the diatontkeletonema costatuan the flagellateRhodomonas balticéboth at 30 mg
dry weight algae daloyster') for a period up to seven weeks in land-based Eystems.
Oysters sampled from Lake Grevelingen were usedeéyence oysters (non-refined).
Besides taking samples from the initial oysters)(3&@mples were also taken after four (T4)
and seven weeks (T7).

For each group, 10 individual oysters were freazeddfor FAAs analysis. FAAs were
extracted using hydrolysis and analyzed using &Bmm 30 amino acid analyzer. The amino
acids were chromatographically separated on anekahange column, followed by post-
column derivatization with ninhydrin and detecti@inUV signal at 440 nm and 570 nm. UV-
signals were analyzed by Chromeleon software antpaced with physiological amino acids
standards.

Results showed a significant (P<0.05) time effectdpecific FAAs. The content of aspartic
acid increased over time iBkeletonemded oysters (3.8, 4.5 and 4.9 mg g oyster tidsue
respectively for TO, T4 and T7) arRhodomonaded oysters (3.8, 5.0 and 5.1 mg g oyster
tissue'). While the content of alanine decrease over iimgkeletoneméed oysters (9.0, 6.0
and 4.7 mg g oyster tisstierespectively for TO, T4 and T7) afmthodomonaded oysters
(9.0, 4.2 and 4.0 mg g oyster tissjieThese changes might be explained by seasonal
influences which have been reported in literature.

Only alanine content showed to be significantlyfedt#nt (P<0.05) betweeBkeletonemar
Rhodomonaged oysters at T4 (6.0 and 4.2 mg g oyster tiSstespectively).

Feeding Pacific cupped oysters with a monospealfial diet changes the FAA content over
time. Differences in FAA content betwe&keletonemar Rhodomonased oysters are small
and in most cases not significant.

Key words: Pacific cupped oyster, algae diet, &reno acid, aspartic acid, alanine
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Atlantic cod Gadus morhud..) is one of the most important commercial spetiefe North
Atlantic and the peak harvesting season in Norngdyam January to March. Live storage of
cod is a promising way to extend the marketing@e#sr fresh cod products. The aim of this
study was to investigate quality changes in nonkfedstored wild cod from this period.

Atlantic cod were caught in Lofoten in March 201&ing “Danish seine” and stored alive
without feeding in net cages for 12 weeks at theakgllture Research Station in Tromsg.

Fish (initial weight 6.8 £ 2.1 kg and length 90 #c81) were sampled after 0, 4, 8 and 12
weeks of storage by stunning the fish followed loyting the gills and bleeding in cold
seawater for 30 min before gutting. The fish wdletéd 48 h post morterand used for
different quality analyses after ice storage falays.

The results showed that most of the weight lossndulive storage was due to weight
reduction of gonads. The gonadosomatic index (@&tyeased considerably during the first 8
weeks of starvation (from 13.2 to 1.8 %), but minbanges was registered during the next 4
weeks of storage. The decrease in hepatosomax i(tdSI), however, was evident during
the last 4 weeks of live storage (from 4.8 to 3L@Rewise, weight loss of muscle, measured
as weight loss of gutted fish, occurred mainly dgrihe last 4 weeks of storage. The weight
loss was 3.3, 4.6 and 15.4 % after 4, 8 and 12 svekktorage, respectively.

During the live storage, water content in musclereased from 82.0 to 84.3 %. Water
Holding Capacity (WHC) of muscle decreased fronb%% after 4 weeks, to 85.2 after 12
weeks of starvation. As measured by proportionsf with atypical white muscle colour and
gelatinous texture, quality defects developed myadhiring the last 4 weeks of storage. The
proportion of fish with quality defects concurredtwproportion of fish with gutted K-factor
<0.6.

Live storage of cod is a promising way to exters arketing season for fresh cod products.
The results shows that cod caught in March couldtbeed live without feeding for at least 8
weeks without considerable quality changes.

Key words: lived stored cod, starvation, weighslosater holding capacity, quality
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Whitefish market is one of the largest segmenthécommercial seafood market, and also
one that has experienced profound change in rgeams (Asche & Guillén, 2012). In Spain,
and indeed in other European countries, gadoid regitesent an important percentage of
overall fish consumption (MAGRAMA, 2013). In thiersse, this research was aimed at
evaluating the effect of freezing on the qualityGafpe hakeMerluccius paradoxysstored in
modified atmosphere (MAP) and under refrigeratidake steaks previously frozen and fresh
hake steaks (control) were packaged in modifiedoaphere (60% Cf£10% N) and
refrigerated at 4°C. They were analyzed over tirmmgi physico-chemical, microbiological
and sensory analyses. Total volatile basic nitrd@&B-N) showed no significant differences
between samples, they exceeded the establishddifegafter 96 h of storage. Both pH and
the internal temperature (IT) were no differentwestn samples. There was, however,
significant differences p( <0.05 during the storage. Mesophilic bacteria (MVC) and
psychrotrophic (PST) counts were not different leetw fresh and frozen samples. However
Enterobacteriaceaecount (ET) was higher in frozen samples after 48vliile specific
spoilage organisms (SSO) prevailed in fresh onawnilé&8 behavior exhibited proteolytic
bacteria (PB) count that was always higher in frieake, while lactic acid bacteria (LAB)
dominated in frozen hake. Sensory analysis of cdokake did not detect significant
differences for the quality index between treatraeartd the assessments were deficient after
96 h. Several sensory aspects (odor, flavor anairexwere deteriorated similarly in fresh
hake highlighting the correlation of LAB with flavavhile SSO did it with smell. Texture was
the most affected aspect in frozen hake and ieted well with TVB-N production and the
growth of MVC and SSO. Shelf life of MAP hake wagablished at 96 h and taking into
account results obtained, mathematical models wweréormed using partial least square
regression (PLSR). Three equations were obtainedafod assessment of important quality
parameters like shelf life (SL) and microbiologica@unt (MC) which exhibited R-squared
and slope> 0.98 and accuracy factokff > 92% in an internal validation.

Key words Gadidae, specific spoilage organisms, predictiveehehelf-life
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Listeria monocytogends an important foodborne pathogen that can caussvere infection

in human (listeriosis) from the consumption of @minated food. Contamination of ready-
to-eat (RTE) foods with.. monocytogenesan typically be traced back to post processing
contamination from environmental sources. Variousmgh inhibitors or preservatives have
been used for the reduction bf monocytogeneby food producers. One of the natural
antimicrobial essential oil (EO) obtained from lamoass was evaluated againist
monocytogenem this study. Lemongrass EO was used as a dipgohgion at a ratio of 1/8
(EO/Water) for RTE sushi squid and cooked shrimppdas.

Each food sample (approximately 10 g, 5 x 5)cwas inoculated with approximately 4 log
CFU/ml of a mixed culture of twa. monocytogenesolates (PSU-KV-033LM, LM33 and
PSU-KV-120LM, LM120), previously obtained from theeafood processing plant
environment (Mongkamjan et al., 2015). InoculatéeftERseafood samples were separately
treated by dipping with lemongrass essential diitsan for 30 sec or 1 min. Enumeration of
surviving L. monocytogenesounts was performed by duplicate platting on MediListeria

Selective Oxford Agar (MOX), followed by inceptian 30C for 48 h.

L. monocytogeneshowed significantly lower in sushi squid samplesated by a dipping
method for 30 sec or 1 min in lemongrass EO satutompared with samples dipped in
water and control group (only inoculated withmonocytogengsSimilarly, in cooked shrimp
inoculated with a mixture of LM33 and LM120, sangpleeated with with lemongrass EO
solutions by a dipping method showed a reductiorL.omonocytogeneas compared to
treatment with water and the control group.

Our study showed that RTE sushi squid and cooketnph showed a reduction df.
monocytogeneafter treatment with lemongrass EO. Results suggesof lemongrass EO as
an alternative control strategy agaihstmonocytogene® reduce the incidence of food
production contamination.

Key words: lemongrass essential disteria monocytogenesady-to-eat food, reduction, post-processing
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High-Pressure Processing (HPP) is an innovativaniogy for food preservation. This
treatment permits to increase the shelf-life angreserve the original taste as well to obtain
healthier and environmental-friendly products. 18241PP applications in the world concern
seafood and fish: ready-to-eat seafood meals, dobseat extraction, clams, oysters and
mussels shucking. The alteration of proteins byaton might occur and lead to textural,
flavour and nutritional modifications. A treatmesft150 MPa destroys the parasifesisakis
and Trichinella whereas a pressure higher than 450 MPa are negessainhibit
microorganism growth. The aim of this study wagvaluate protein oxidation on a lean fish
(cod) and a fatty one (salmon) for two HPP levéid or 450 MPa.

Cod and salmon fillets were vacuum-packed in polgarmolyethylene plastic bags. High
Pressure treatment was carried out using a veBitatigh-pressure pilot unit. Pressure of 0.1
(control), 150 and 450 MPa was applied and heldbforin. The treated samples were stored
at 4 °C during 14 days. Protein carbonyl contenégsewmeasured to quantify the protein
oxidation via the DNPH-test (dinitrophenylhydrazine

At atmospheric pressure, DNPH value for cod wasl@-higher than for salmon and in
accordance with literature [1]. Over the storageeticod and salmon showed an approximate
1.4-fold increase in the carbonyl contents aftedtays and a stagnation for longer storage
time.

After HPP, independently of the storage time, cod aalmon samples treated at 150 MPa
showed protein carbonyl contents close to the obbint 450 MPa-treated samples showed
higher values (3-fold gain at day O and day 7).b@lly, over 7 days of storage, HPP treated
samples showed a 1.4-fold increase of carbonyletwstsuch as control. 450 MPa treatment
increased protein oxidation while 150 MPa treatndidtnot oxidize more protein than the
natural trends for both fishes. After 7 days ofafe, cod and salmon are globally oxidized in
a same rate. From 14 days of storage, protein ogrlmontents decreased for some samples
indicating that complementary reactions might occur

Protein oxidation is an interesting and emergingicoHPP treatment increased protein
oxidation of products. In future work, it will bateresting to study the potential correlation
with the presence of lipids in both matrices.

[1] Tokur B., Korkmaz K., 2007. The effects of aarircatalyzed oxidation system on lipids and pra@hdark muscle fish.
Food Chemistry104, 754-760.

Key words : high pressure processing; protein diddacod; salmon; storage
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Traditional thermal processing can be detrimentalthte texture of sea scallop adductor
muscles, leading to the development of tough obewpmeat texture. In contrast, scallop and
other shellfish processed under vacuum at low teatypees tend to maintain their intrinsic
gualities. In a previous study we observed sigaiftcdifferences in texture, water holding
capacity, moisture content and cook loss in scafiegats subjected to small differences in
processing temperature (55, 60, 65°C) at appreppasteurization times. The objective of the
present study was to more clearly understand tlaenying physicochemical changes in
myofibrillar proteins associated with these vadas in scallop meat quality.

Scallop meats were sealed in plastic pouches (6tsfpeach) under 95% vacuum and
assigned to one of four treatments : raw (cont&BPC (208 min), 60°C (45 min), and 65°C
(10 min) that were processed in a circulating whtgh in quadruplicate. Thermal processing
time and temperature combinations for each treatnvere calculated based on delivering a
6D process fok. monocytogenesnd timing began once scallop internal tempeeateached
the target set poinBcallops were immediately cooled to < 3°C and suiegeto salt soluble
protein analyses. Myofibrillar protein was extetttfor determination of GEHATPase
activity, sulfhydryl group and carbonyl content,damuscle was stored at -80°C for
differential scanning calorimentry. Statisticaffeliences in quantitative data were determined
using one-way ANOVA (P < 0.05) and means separgteformed using Tukey’s HSD test.

As processing temperature increased, measuresotéiprdenaturation and oxidation in
scallop meats increased, although differences leetvilee 55°C (208 min) and 60°C (45 min)
treatment were not significant. In particular, ssdtluble protein, an indirect measure of
protein denaturation, was strongly influenced (P8Q) by processing treatment, with values
of 20.6, 10.7, 9.9, and 5.9 mg/g meat for the @ntb5, 60, and 65°C treatments,
respectively. Data obtained from the current ststlgngly support the differences in scallop
meat quality observed previously, with the 65°Gtimeent displaying the greatest changes in
protein structure, despite the very short procgssme.

As consumer interest in minimally processed foausrdases, the industry will need to
balance safety with optimal food quality, partictydor high-value, specialty seafoods. These
results can help processors to better understaadeffects of low temperature thermal
processing on the underlying physicochemical chemgescallop muscle and to deliver high
quality products.

Key words scallops, myofibrillar protein, thermal processing
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This study is about the production of potato cwbsch includes 45% sardine flesG4rdina
pilchardug. The effects and the results of heat treatmdngg)g and oven baked cooking
techniques were compared in last products. Twostyhdish chips were produced and many
parameters were compared. The question “whichscaip healthier” was trying to answer.
Acrylamide levels, fatty acid compositions, cherhicampositions and shelf life of the
products were compared.

As a raw fish material sardineSqrdina pilchardugsflesh was used. To prepare the dough
mash potatoes, corn starch, spices, salt, sunflowewater and some less additives were
used. The production was begin with evaluatingdbagh by using chopper, stuffing the
dough in to case to make it uniform and slicingm@fiarticularly frozen than completed after
frying or oven baked those chips slices. Modifegthosphere packs were used as a chips
package and 100% nitrogen gas was filled. Stor&g¢fgegpacks was done in room conditions.
To determine the shelf life of the chips chemicaicrobiological and sensory analysis was
carried out. At the same time colour and textutanges were also observed. And to
determine the health risk and the benefit, acryli@mievels, fatty acid compositions,
atherogenic index and thrombogenic index levelsaaical composition were observed.

As known sardine is a risky specie for oxidatioas la unique flavour and high lipid content.
Although analysis are going on no oxidation andilage have been determined in 70 days
and expected shelf life will be more than 90 dayg effects of frying and oven baked were
shown in Omega 3 content and acrylamide level$iefproducts. But when compared with

the commercial potato chips products still haveetdevels of acrylamide and lower levels of
lipids. Due to the sensorial panels, panellistadietthat, this product may be preferred by
consumers who like fish taste and fish smell. Lolegels of salt, fat and higher levels in

protein contents were the profits when comparet wammercial potato chips.

Seafood consumption in Turkey is still low when gared with the EU countries. Integration
of fish flesh to highly consumed potato chips may dne of the solutions to give this
consumption habit to the consumers. And also amditif fish, made potato chips product
healthier in both fried and oven baked products.
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Changes in biochemical and nutritional quality ealsasDicentrarchus labraxfat during
three cooking process (baking, frying and grilling)ere investigated. N-3 and n-6
polyunsaturated fatty acids PUFA levels were 17%5and 14.8 % in fresh sample
respectively in which docosahexaenoic acid C22%and linoleic acid C18:2 n-6 were the
most abundant. Fatty acid profile was not affecteg baking process, however,
monounsaturated and polyunsaturated fatty acidldesmgnificantly changed after frying
method. Therefore, n-3 and n-6 PUFA decrease fromblio 11.65% and increase from 14.8
to 28.12% respectively. Grilling process affecglstly the fatty acid composition with an
increase of PUFA. N-3/n-6 index and PUFA/SFA ratimwed that frying method affect more
the fatty acid profile. Thermal procedures inducedy slight oxidative changes in seabass
flesh immediately after treatment and do not geedransfatty acids.

Key words: n-3 and n-6 polyunsaturated fatty agahs fatty acid, cooking methods, seabass.
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In our earlier studies, the potential of the bio&ieal measurements for differentiation the
frozen fish fillets with low and high lipid contemtas evaluated. The results showed that the
frozen fillets with low lipid content may be diffemtiated by bioelectrical measurements and
that these measurements possibly reflect changgsobdeins during frozen storage, while in
fish with higher fat content, correlation betweenpedance measurements and protein
changes (protein solubility) was moderate. As etgukcit was observed that the protein
solubility was strongly negatively correlated wgbhme products of fatty acids oxidation in
fish with high lipid content.

With the aim of studying the complex relationshgmeong changes on proteins, lipids and
bioelectrical measurements in frozen fish, in #tisgdy we measured changes on several fish
species during 5 months of frozen storage. The BBIA Precise LCR meter was used to
measure impedance magnitude (|Z|) and phasat(200 frequencies from 100 Hz to 100
MHz. The protein solubility, TVBN and the water Holg capacity were determined.
Unsaturated fatty acids and several aldehydeshalscand ketones were quantified. The
results were statistically evaluated in SPSS witk &im of better understanding the
bioelectrical phenomena in fish tissues and detengithe best indicators of frozen storage
deterioration.

The results on two fish species — hake and mackevitll be presented.

Key words: freezing, bioelectrical properties, piot lipid
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Fish silage has promising potential to produce lygality animal food from discard fish and
seafood wastes, preventing environmental pollut®ince fish meal is costly and unavailable
in some countries, fish silage may be an alteraativfish meal. Fish silage can be produced
either by organic and inorganic acid or by fermsabawith bacterial cultures and a source of
carbohydrate. It is important to separate lipidnfréish silage, for the improvement of its
shelf-life. This separated lipids can be use aadl fsupplement for human or animal
consumption. Therefore, the aim of current studis wo investigate fatty acid profiles of
silage treated with formic acid and LAB strainsisTproject was supported by Scientific and
Technological Research Council of Turkey (TOVAG-21%6).

Cyprinid fish Carassius gibelipwas used for the production of silage. Fish waneced by

a grinder and divided into six equal portions. Thatrol group was treated with formic acid,
and the rest of the groups were treated with LABis$ isolated fromSparus aurata
Dicentrarchus labraxMugil cephalus Cyprinus carpioand Silurus glanismuscle, skin and
gut. The LAB strains used for the fermentation &ge wereEnterococcus gallinarum,
Streptococcus spp, Lactobacillus brevis, Lactohagil plantarum and Pediococcus
acidilactici. Lipid of the silage was obtained by using a derge and lipid samples were
converted to their constituent fatty acid methykes by the method of Ichihara et.al. (1996).
The fatty acids methyl esters were separated aadtified with a gas chromatograph.

Among fatty acids, myristic acid, palmitic acid,lp#oleic acid, stearic acid, oleic acid,
linoleic acid, eicosapentaenoic acid and docosamia acid were the predominant fatty
acids in all samples. The rates of SFA, MUFA and=RUn raw fish were 22.88%, 31.77%
and 14.40%, whereas their values were 21.87%, 30.88d 14.57% in silage treated with
formic acid, respectively. The ratios of SFA, MUBAd PUFA in silage treated with LAB
strains were in the range of 22.18-22.97%, 39.0%,424.45-15.53%, respectively. The
results showed that the level of MUFA considerabtyeased in silage groups, slight increase
in PUFA was observed compared to those in raw nadger

Fish oil extracted from fish silage treated withrnfiic acid and LAB strains should be
regarded as a healthy diet component for animhuaran nutrition because of its high PUFA
contents.

Key words: Silage, bacteria, formic acid, fattydsciPUFA
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Oxidation of polyunsaturated fatty acids (PUFA),cosapentaenoic acid (EPA) and
docosahexaenoic acid (DHA) in fish causes losgadyrct quality. Oxidative rancidity causes
loss of nutritional value and undesirable color nges. Therefore, powerful antioxidant
extracts may provide a relatively low cost and redtmeans to reduce oxidation, resulting in
longer, higher quality and higher value shelf bfdoods.

In this study, we measured effects of red cabbagexadant on lipid oxidation in fresh tilapia
filets using thiobarbituric acid reactive substan€EBARS) assay, peroxide value (PV) and
color assesment analysis.

Extraction of red cabbage was performed using ciezft microwave method. Fresh tilapia
filets were dipped in or sprayed with solutions teamng different concentrations of extract.
Samples were stored for up to 9 days at 4°C anlyzathevery other day for color and lipid
oxidation.

Results showed that treated samples had lower tiodtnan controls. Lipid peroxide values
on treated samples showed benefits through dayaly €ight differences were observed
between spraying and dipping methods. This workwshthat red cabbage antioxidant
extracts may represent an inexpensive and all alatoethod for reducing oxidative spoilage
of fresh fish.

Keywords: antioxidant, shelf life, fish, red cabbalipid oxidation
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Following the dietary recommendations to reducé cahsumption, the reduction of sodium
content is a technological challenge considerirggithportant role of salts in the gelation of
surimi proteins. For that reason the use of teagies such as high hydrostatic pressure
(HHP) and the addition of additives to enhancegnogelation is an option. The objective of
this work is to study the suitability of the comaiion of hydrostatic high pressure and the
addition of lysine in order to enhance surimi pioggelation under reduced NaCl content.

To perform the study, two salt levels (0 and 0.3laCl) and addition of lysine (0.1%), and
the processing with two pressure levels (0 and 3@Mwere investigated. Analyses
performed were: protein denaturation enthalpy W§edintial scanning calorimetry, water
binding capacity (WBC) and mechanical propertiebrasking deformation (BD).

Enthalpy values were lower in samples with 0.3% Na@aning a higher denaturation of
proteins which would indicate an unfolding of piatenolecules.

The addition of lysine significantly increased tB®, and WBC. These findings were
supported by enthalpy value that decreases witladliiion of lysine independently of NacCl
content.

The application of high pressure also increasedifsigntly BD and WBC. HHP processing
induced protein unfolding, presenting lower entlaiphich resulted in improvement of the
protein network.

The combination of HHP processing and lysine addjtregardless of NaCl concentration,,
resulted in an increase in BD and WBC indicatingyaergic effect of lysine and HHP
processing.

The addition of lysine (0.1 %) when samples are@ssed under HHP resulted in better gels,
when low concentration or no NaCl is added. So, ttiett way of processing could be an
alternative to make low salt content surimi-basestipcts with heathy properties.

Key words: surimi, NaCl-reduction, protein-gelatidysine, high pressure
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Seasonal and sexual changes of chemical compositinrpuffer fish
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Alien marine species migrate into the Mediterraneianthe Suez Canal. Some alien species
have economic value, although some species arefllanm ecosystem, native species and
human health especially in the eastern MediterranBafferfish is regarded as one of the
“worst alien fishes” of the entire MediterraneanaSd&ecause most members of the
Tetraodontidae are contain Tetrodotoxin (TTX). Hoemr in the Far East, this fish is
considered a delicate fish, especially in Japanrevites prepared by experts. In this study,
changes of sexual and seasonal of proximate cotiggrgsinineral composition and fatty acid
profile of puffer fish Lagocephalus sceleratugere investigated.

The samples used seasonally were caught by botm, iongline and fishing line from
Mersin Bay during the period of December 2012 angdyinber 2013.

Nutritional composition analysis showed that therage protein, lipid, moisture and ash
content for males were 20.44%, 0.65%, 76.98%, 1.48% for female individuals were
20.58%, 0.87%, 77.12%, 1.4%, respectively. In teomfatty acid analysis, 21 different fatty
acids have been identified in muscle of puffer.fialmitic acid (C16:0), stearic acid (C18:0),
linoleic acid (C18:2n6), linolenic acid (C18:3n8@ssenic acid (C18:& 7), arachidonic acid
(C20:406), docosadienoic acid (C22:2 cis), eicosapentaeradid (C20:5 n3) and
docosahexaenoic acid (C20:6n3) were the predomifetty acids in all samples. The
differences in Na, Mg, P, K, Ca, Co, Ni, Cu, Zn, &a Mo levels of muscle tissue in all
seasons were determined as 2729.9-4884.64 ug/@.(t0477.5 pg/g, 10978.0-20037.0
pnog/g, 14593.0-20577.0 pug/g, 196.7-1104.5 ug/g,-0.69 ug/g, 1.32-2.44 ugl/g, 1.69-2.65
pno/g, 28.55-54.22 pgl/g, 2.81-3.98 upg/g and 1.08-2ub/g, respectively. The quantity
relationships generally found in the metal levdisnascle in all the species were: K > P > Na
> Mg > Ca>2Zn > Se > Cu > Ni > Mo > Co.

Our results showed that pufferfish is highly nitis seafood in terms of nutritional
composition and fatty acid levels. However, constiompof pufferfish is dangerous that due
to TTX.

Key words: puffer fishl.agocephalus sceleratugroximate composition, mineral composition, yattids
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The term “nanoemulsion” refers to an almost therynadhically stable isotropically clear
dispersion of two immiscible liquids, such as aitlavater, stabilized by an interfacial film of
surfactant molecules. Nanoemulsions can act aserzarmr delivery systems for lipophilic
compounds, such as nutraceuticals, drugs, flaantgyxidants, and antimicrobial agents. The
advantages of nanoemulsions involve high physitatilty, high bioavailability, and low
turbidity, making them attractive systems for apgiion in the food, cosmetics, and
pharmaceutical industries. Little work has been edarsing nanoemulsions in seafood.
Therefore, the aim of this work is to investigale teffects of oil-in-water nanoemulsions
using different commercial oils (sunflower, canalarn, olive, soybean, and hazelnut oils) on
the fatty acid profile of sea basfdi¢entrarchus labraxfillets stored at 2+2C. This project
was supported by Scientific and Technological Reseaouncil of Turkey (TUBTAK)
(TOVAG-1130379).

Nanoemulsions were prepared according to Hamaida. (1999). Physical properties of
nanoemulsions were analysed in terms of viscogdsticle size of droplets, thermodynamic
stability, refractive index, and surface tensioea $ass were obtained from a local fish farm
in Izmir, Turkey. Fish were killed by dipping in iceldavater (hypothermia). After death, the
fish were transported to the laboratory in ice witB4 to 25 h from harvesting. They were
immediately gutted and divided into seven lots. @otewvas stored on plates wrapped with
permeable stretch film. The other samples weraddeaith nanoemulsions. All samples were
stored in a chill room (2+2 °C) and analyses wexgied out seven times (d 0, 2, 4, 6, 8, 10
and 12). Lipid content was measured by the mettid@ligh and Dyer (1959). Lipid samples
were converted to their constituent fatty acid njegsters by the method of Ichihaga al.
(1996).

Myristic acid (C14:0), palmitic acid (C16:0), paboleic acid (C16:1), stearic acid (C18:0),
linoleic acid (C18:2n6), linolenic acid (C18:3n3)icosapentaenoic acid (C20:5 n3) and
docosahexaenoic acid (C20:6n3) were the predomma#tytacids in all samples. The results
showed that the level of SFA increased whereas MER#& PUFA decreased with storage
time. Generally, the treated samples showed sldass of fatty acids than those of the
untreated samples.

The use of nanoemulsions regardless of oil typeiaed the oxidation of fatty acids and all
oils used can be recommended for nanoemulsionpeesarvative for fish.

Key words: nanoemulsionBjcentrarchus labraxsea bass, fatty acids, PUFA
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Biogenic amines are important as agents of fooakination and indicators of fish spoilage.
Biogenic amine formation can be controlled by iniimiy microbial growth or inhibiting the
decarboxylase activity of microbes. Nanoemulsiong® a&egarded as self-preserving
antimicrobials since the water present in themffecgvely bound by its structure and access
to the water by microorganisms is restricted. Namalsions have adverse effects on the
structure and function on bacteria by destabilizimg organism’s lipid envelope. Therefore,
the aim of this work is to investigate the effeatil-in-water nanoemulsions using different
commercial oils (sunflower, canola, corn, oliveyls®an, and hazelnut oils) on the biogenic
amine contents of sea bagidentrarchus labrakfillets stored at 2+2C. This project was
supported by Scientific and Technological Resea@buncil of Turkey (TUBTAK)
(TOVAG-1130379).

Nanoemulsions were prepared according to the methddamoudaet al. (1999). Physical
properties of nanoemulsions were analyzed in tesmgiscosity, particle size of droplets,
thermodynamic stability, refractive index, and aod tension. Sea bass were obtained from a
local fish farm inizmir, Turkey. Fish were killed by dipping in icetdovater (hypothermia)
and transported to the laboratory in ice within 8425 h from harvesting. They were
immediately gutted and divided into seven lots. Mbtewas stored on plates wrapped with
permeable stretch film. The other samples weraddeaith nanoemulsions. All samples were
stored at 2+2 °C. Biogenic amines were analyzedguaiHPLC method (Ozogul et al., 2002).
Benzoyl chloride as a derivatization reagent wasduwsnd the derivatization procedure was
based on that of Redmond and Tseng (1979).

In this study, histamine was not detected in amypda analyzed until 10 days of storage. As
storage time progressed, putresine, cadaverineimgpee and spermine, seratonine,
tyramine, dopamine and agmatine became the domimaumes. The levels of biogenic

amines fluctuated during the storage period. Gégetaogenic amine accumulation in the

control is higher than the treated samples. Therevany factors affecting the formation of
biogenic amines such as aquaculture conditiong],fish species, body composition, and
storage and processing conditions and the pres#ndecarboxylase-active microorganisms
and the availability of free amino acids.

The use of nanoemulsions regardless of oil type feasd to be effective in inhibiting
bacterial growth, hence reducing the biogenic arfor@ation.

Key words: nanoemulsionBjcentrarchus labraxsea bass, fatty acids, PUFA
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When producing salted fish the use of salt redweater activity and inhibits enzymatic
spoilage. Salt also reduce bacterial growth in fisiscle, with the exception of halophilic
bacteria. These bacteria come from marine sousmdar(salt, sea salt) and survive in salted
and dried salted fish. The most likely spoilageaoigm found in solar salt is the red
halophilic bacteria. Even though they attack thesole, brakes down proteins and make an
unpleasant smell. Halophilic bacteria do not craains. Red discoloration caused by the
bacteria is not accepted and is considered comatigransuitable.

Large amounts of salt are used in industrial prtdncof salted cod. If salt are reused the
result may be lower production costs as well aseloenvironmental impact. One of the

arguments for not reuse salt in the salt fish itgusiave been incidence of red halophile
bacteria growth. However, studies made in receatsyehas shown that this is not the case.
The aim of this study was to examine whether grosithed halophilic bacteria are higher in

cod fillets salted with reused salt compared tetslsalted with unused salt in pilot scale trials
under controlled conditions.

Fillets without skin of thawed cods@dus morhupproduced on board (400g +100) were used
in all experiments. Three experiments were perfoméere unused salt, salt used once and
salt used twice of both rock salt and sea saltwsasl for salting. The experiments have been
carried out in controlled conditions in small scdleorder to evaluate quality changes in cod
fillets, sensory analysis, determination of insteumal colour, content of water and NacCl,
microbiological analysis and statistical calculaiavas conducted.

Results showed that salting procedures when stonrigw temperatures (4-6 °C) did not
result in growth of red halophilic bacteria. In &@auh, salting with reused salt did not lead to
lower quality of the final salted product. The stualso showed that fillets salted with used
salt had higher yield than fillets salted with uedissalt. This may be caused by less salt
uptake and thereby fillets loose less water and alsg be related to the low pressure on
fillets during salting, compared to commercial isgltprocedure.

Results indicate that reuse of salt is suitableraduction of salted cod fillets.

Key words: heavily salted, fillets, halophilic badta
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Rehydrated heavily salted cod products (bachal@@re expensive to produce than lightly
salted cod products. False labelling is a problem @ere is a need of objective and fast
methodology that can differentiate between thesdymts. The scope for the presented work
was to test if VIS/NIR spectroscopy can be a rédialandidate for this task.

Two Norwegian commercial companies delivered “induproduced”-samples. Company 1
provided two groups with heavily salted cod in J@®d4, while company 2 delivered two
batches with lightly salted cod in November 2014 Both heavily and lightly salted cod, one
group was produced from fresh caught cod and ther dtom frozen/thawed cod. The lightly
salted cod fillets were frozen after production andved at Nofima as frozen products.

ANFACO-CECOPESCA collected market samples in SpairFebruary 2015 from five
producers of rehydrated heavily salted cod andosiducers of lightly salted cod. No other
information was available about these samples. Midhsported the frozen samples from
Spain to Nofima (Tromsg, Norway).

The only sample preparation performed prior to WI® measurements was rehydration of
the fully salted products and thawing of the fropeaducts. Spectral data from the samples
was extracted using hyperspectral imaging in ictarece mode. As spectral pre-processing,
Standard Normal Variate transform and first andosdcderivative was tested. To classify

samples, based on spectral data, as heavily satsdirated or lightly salted products we

applied partial least square regression. 60% ot#meples was used for modelling, while the
remaining 40% was allocated for testing of modelst(set).

Modelling and testing with industrial samples ortlye product type was 100% correctly
identified (rehydrated heavy salted or lightly edltcod). Including market samples, for
training and testing, lower performance occurrecarbdt samples achieved 94% correct
identification while the industrial samples stiidi100% correct classification. The reason for
this was the low number of market samples availaldeimprove the model performance a
higher number of marked samples needs to be indludéhe modelling and testing.

Experiments shows that spectroscopy is a good measut method for differentiation of
lightly salted and rehydrated heavily salted cod%9of market samples and 100% of
industrial samples are correctly identified. Tragia robust classifier for market samples will
require a wider span of market samples in theitrgiset.

Key words: spectroscopy, differentiate, heavilyitly salted cod
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Consumption of fish oil containing Omega-3 fattyidac (docosahexaenoic acid, DHA;
eicosapentaenoic acid, EPA; andinolenic acid, ALA) has been steadily increasifoy
decades due to their health benefits, such as iregltite risk of cardiovascular diseases, type
Il diabetes, ocular diseases, arthritis, etc. Mafgal oil might be the most promising
alternative to fish oil, since they are the primprgducers of Omega-3 fatty acids. They can
be cultured either photoautotrophically or hetaphically, with each system having its
advantages and disadvantages. Bacillariophycea€hngophyceae species are rich sources
of EPA and DHA fatty acids; Cryptophyceae, Prashyagae, Rhodophyceae,
Xanthophyceae, Glaucophyceae and Eustigmatophy@eaeepresent EPA sources, whereas
DHA is found in significant amounts mostly in Difomeae, Prymnesiophyceae, and
Euglenophyceae. The development of biotechnologipedcesses for microalgal oil
production, particularly oils rich in DHA and EPAas benefited from the fact that a number
of organisms can accumulate high lipid contentbiomass up to 50% biomass dry weight,
including 30%—-70% of this fatty acid.

Nannochloropsis oculathlibberd is a phototrophic algal species and preskvated levels
of EPA in total fatty acids, although relativelylacell lipid contents tend to result in small
EPA amounts in the biomasSchizochytriunsp. andCrypthecodinium cohninave been used
in the commercial production of DHA-rich oils, pattlarly for inclusion in infant formulas
due to its low EPA content, which in high levelsndgaduce bleeding in both infants and
nursing mothersUlkeniasp. another thraustochytrid, is currently used esramercial source
of DHA-rich oil, which may contain up to 50% DHAR. lutheri a marine microalga
commonly used in aquaculture, is a well-known sewlcEPA and DHA, reaching up to 53%
of its total fatty acid under specific conditio®verall, uses of microalgae for the commercial
production of Omega-3 fatty acids rich algal okgjuires advances in scientific studies to
enhance growth performance and lipid depositioaddition to lowering of costs involved in
biomass production and harvesting.

Key words: omega-3 fatty acids, microalgae, DHAAE#&gal oil
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Atlantic Mackerel is relatively novel specie in lmed. Since 2007, mackerel has been caught
in Icelandic waters and its abundance increaseadiftealong with its importance. For
instance, exportation values of frozen mackerehfioeland reached 21 billion ISK in 2013.
Mackerel is a fatty fish and a great source of cn@golyunsaturated fatty acids (PUFA)
which makes it an excellent choice of food for haneansumption. However, due to the high
amount of PUFA the mackerel has short shelf-lifd #rerefore requires appropriate storage
and processing conditions.

Physicochemical changes of mackerel during frozerage (6, 9, 12 months) at -18 °C vs. -
25 °C were analysed. Different heat treatments °@590 °C) and brining were applied.
Measurements of heating yield, texture, liquid haydcapacity (LHC), lipid and water
content, primary and secondary oxidation produsts/@ll as lipid hydrolysis were analysed.
Prolonged storage showed negative effects on twenmaterial prior to processing due to
increased level of lipid oxidation, where fish strat -18 °C was of significantly poorer
guality than fish stored at -25 °C. Moreover, tesults indicated that heat treatment at 75 °C,
in contrary to heat treatment at 90 °C showed higbeter content, LHC, heating yield as
well as lower maximum shear force of texture. Imatasion, it is important to apply proper
heat treatment in order to meet consumers and mddgmands, as well as proper time of
exposure to heat treatment. Furthermore, mackereiit in Icelandic water has potential to
be utilized for the production of value-added prcidu

Key words: pelagic fish, heat treatment, frozemagie temperature, lipid oxidation, physicochempralperties
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Freezing is one of the most common procedures eppido preserve physicochemical
properties and prolong shelf life of fish. The maurpose of freezing is to prevent or slow
down bacterial spoilage, enzyme activity and oxaratreactions. Sensory, chemical and
physical changes continue to some extent duringefrostorage. Undesirable changes
associated with lipids and proteins are the maasaes for reduced fish quality during frozen
storage. Quality changes of frozen fish during eger can be influenced by many factors
including fish species, handling on board, tempeeatand storage time before freezing,
freezing rate, frozen storage temperature and teatyre fluctuations. Optimal handling and
transport conditions can be used to ensure highitgua fish products on the market.

However, temperature fluctuations through the petidn and distribution chain could affect
the fish quality and safety. These fluctuations mtyaioccur during handover from one

party/function to the next in the logistics.

The objective of this study was to investigate #iféects of different frozen storage
temperature (-25 °C and fluctuant -12 °C) on lipielgradation and protein conformation
changes of frozen herring. Moreover, physicochehtdbanges of herring frozen at different
post-mortem period (frozen on board and frozenamu) were compared. The effect of the
physicochemical parameters were studied by meaglignid holding capacity (LHC), drip

loss, peroxide value (PV), thiobarbituric reactsudstances (TBARS), free fatty acids (FFA),
lipid content, water content, pH value, disulfidebs content, available and total SH groups.

The results showed that lower and stable storagpdrture (-25 °C) can effectively reduce
drip loss, especially inhibit lipid degradationgimding PV, TBARS and FFA, compared with
fluctuant storage conditions at -12 °C. Furthermdmeezing herring on-board proved to be
more beneficial compared to when frozen at landrikig frozen on board was frozen in pre-
rigor state, resulting in more moderate pH charga tof herring frozen at land. Freezing
herring during pre-rigor period can slow down ligilidation including PV and TBARS, and
reduce conformational changes of protein causeftd®zing process compared with post-
rigor frozen herring.

Key words: herring; freezing; temperature fluctaatiphysicochemical properties; fatty fish
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Today, the export of fresh redfish fillets from leped to European markets is mainly by
airfreight. Due to the relative short shelf life mésh fish, exporting the fish by airfreight
ensures a fast delivery to the consumer. Expothedresh redfish fillets by sea freight rather
than airfreight is both environmentally and econmatly beneficial. However, sea freight has
not been found feasible due to the short shelf difdresh fish. Therefore, it is of great
importance to the Icelandic fishing industry todfimays to improve the shelf life of fresh
redfish fillets.

The overall objective of present project was talgthow different packaging methods post
filleting affect the rate of lipid oxidation, mido@logical spoilage, and therefore the storage
life of fresh redfish fillets. Three different paakng methods were compared, including the
traditional method of air packaging using EPS boweth the addition of ice, modified
atmosphere packaging (MAP) using plastic boxes waitti without addition of COemitting
pads. MAP was effective in reducing lipid oxidatia@@a some degree. Microbiological
observations revealed no difference between thgwiup and the two MAP groups in terms
of total viable count, and the growth Bhotobacterium phosphoreurdlowever, MAP was
beneficial in reducing the number Bseudomonaddshe benefits of adding G(ads to the
gas packed fish were not significant with respectiid oxidation and microbial growth.
Moreover, the colour of the fish was not affectgdtie MAP packaging. MAP fish had, as
expected, lower pH than air packed fish but inardasater loss during storage was observed
for the MAP fish. The MAP fish maintained the fraslss period of the redfish fillets for one
additional day compared to the air packed fish,tbatshelf life of the two MAP groups was
determined to be about 12 days.

Key words: fresh fishSebastes marinumodified atmosphere packaging (MAP); storage Bfnsory
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The aim of this poster is to present the objectbea European project SAFEFISHDISH
(2015-2018) funded by the ERANET COFASP.

SAFEFISHDISH is a 3-year project coordinated by Pancoise Leroi, (Ifremer, France).
Eleven partners from 3 countries are involved (Eeailceland and Norway):

* 5 Academics (NTNU, NOFIMA, MATIS, Ifremer, ONIRIS)
* 5 Industrials (Primex, Rafeyri, Fjardalax, Samhé?f| Nouvelles Vagues)
» 1 Confederation of industry (CITPPM)

Norway and Iceland are among the world's leadiadogel nations and this has been achieved
by increased value adding and knowledge-based ream&g of resources. France is an
important producer but also the major European ifighorting country. The main challenge
remains though in successfully maintaining fresbpgsiality and value as well as safety of
seafood through handling, processing and distwbutiSeafood deterioration is mostly
governed by microbial and biochemical activitiesichhare influenced by temperature and
storage conditions. The main cause of bacterialaromation of fish processing line is due to
rapid bacterial proliferation on the skin duringlgatorage which spreads during filleting and
by post-contamination during processing. Reducihg microbiota before process and
preventing its development during storage will edtshelf life.

The main objective of the SAFEFISHDISH projectasitprove the microbial and sensory
quality and safety of fish from harvest to consuriiée project will focus on farmed salmon
and wild cod, which are the major species tradeBurope. Novel handling techniques and
combination of innovative preservation technologmgolving biopreservatives (protective
cultures and chitosan), superchilling and modifeechosphere will be evaluated. Treatment
well ahead of the food chain (on the skin upon ésinand on flesh just after filleting) may
maximize its efficiency and will be explored. Comaiion of these preservation techniques is
innovative and needs to be tested. Bacterial etarsyand their metabolism profile will be
explored via modern tools such as new generatioqueseing (NGS) and various
chromatographic methods.

Developed innovative handling and processing teldgmes will better control safety and
deterioration of valuable seafood and, simultangpuentribute to nutritional quality and
consumer health as well as increased sales retdro@anpetitiveness of European seafood.

Key words: hurdle technology, cod, salmon, chitogéopreservation
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Edible crab Cancer pagurusis a crustacean species distributed along thd wmsst of
Europe. The white meat, picked from the claws dé ttecapod, is widely consumed
worldwide given its outstanding sensory and nwtniél properties. To add value to the
product, the crabs can be processed and marketkdt tgfrigeration in a ready-to-eat form.
Because of microbial safety concerns, it is commaarctice in the Irish crab industry to
conduct a two-step heat treatment which is compa$ed cooking process in boiling water
and a severe in-pack pasteurisation. These thetraatments may affect thermolabile
chemical compounds present in the meat, such gsafats, leading to changes in nutritional
value and sensory attributes. Conducting the cgpkiocess in a single-step and at milder
temperatures could help retain higher product gudlhe aim of this study was to evaluate
the effect of different thermal treatments, inchgliultrasound-aided cooking, on the fatty
acid profile of ready-to-eat white crab meat botteraprocessing and during refrigerated
storage.

Raw and cooked male exemplars of edible crab camgtite Irish Sea were used in this
experiment. Cooked crabs were processed accorlithgee different thermal treatments, that
is (i) at 97°C for 25min, (ii) at 75°C for 45minnda (iii) at 75°C for 45min but in an
ultrasound-aided process (ratio power/crab weigtgpproximately 180 VWg™). The white
meat, picked from the claws, was analysed for fatig profile by gas-chromatography at the
beginning and after 30 days of refrigerated storag@cuum pouches.

Preliminary results indicated that, in all samplealmitic, oleic and eicosapentaenoic acid
(EPA) were, respectively, the most abundant sadrgS), monounsaturated (MU) and
polyunsaturated (PU) fatty acids. The thermal psetwy affected the fatty acid profile of the
meat, with higher MU/S and PU/S ratios presentampgles cooked in mild conditions and
with the aid of ultrasound. Similar results wersetved for the total amount of omega-6 fatty
acids whereas the ratio between EPA and docosamexaéDHA) acid did not vary with
respect to the cooking temperature. Little changine fatty acid profile was observed during
the shelf-life.

Cooking process had an impact on the fatty acidilpravith possible implications on the
nutritional value of the product. This study coulgpresent the starting point to develop
specific models to better evaluate the effect thabund and cooking parameters on the fatty
acid profile of crab meat.

Key words: edible crab, fatty acid profile, omegaiirasound, shelf-life
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In recent years, there has been an increasing defoahuman consumption of fish and other fishery
products, thanks to their richness in protein, lohgin polyunsaturatedt3 fatty acids, vitamins, and
minerals. However such products are highly fragdeceptionally perishable and susceptible to
spoilage. Therefore, care must be taken to minintfmse negative impacts during handling,
processing, transporting, packaging, and storagmdifiéd atmosphere packaging (MAP) has been
demonstrated to be beneficial in preventing detation and extending the shelf life of fish and
seafoods. The objective of the present study waketermine the impact of two MAP conditions on
the shelf life of whiting fillets stored at 4 °C byonitoring physico-chemical, color, texture and
spectral during storage.

Fresh whiting fillets were divided into three batsh one batch was packaged in normal air and
considered as control, and the two others weregupak in 50% M50% CO, for MAP1 and 80%
N220% CO,for MAP2. Physico-chemical, texture, color and smdaneasurements were determined
on1l, 3, 6, 8, 13, and 15 days of cold storage.

For a considered storage time, the highest pH wahgobserved for control group, while the lowest
pH, TBARS and TVB-N values were noted for MAPL. Tderage hardness value of fresh whiting
fillets was of 455 g +18 and decreased (p<0.05)nduthe whole storage time regardless of storage
conditions. Similar trend was observed for gummnsresd chewiness.

0.025

13 days

-\ The emission spectra acquired at 360 nm

exhibited a maximum located around 460 m,
which could be attributed to the formation of
Schiff base originated from reactions betw 2en
carbonyls, generated by lipid oxidation, and the
amino groups of amino acids (Figure 1). A I igh
correlation (R=0.89) was obtained betw :en
woow Mo w0 w0 00 S0 s s @ fluorescence intensity at 460 nm and TVI -N

Figure 1: Normalized emission fluoresce Ccontentduring the whole storage period.
spectra (excitation: 360 nm, emission 400-

nm) recorded on fresh fillets (1 day=j anc

those stored at 4 °C for 6 (----), 13 (—--), ani

(----) days for MAP1 samples

MAP is widely used for extending the shelf lifefefh and seafoods. In the present study, the use of
modified atmosphere composed of 50%,&0d 50% N (MAP1) induced a positive impact on fish
quality. Indeed, better texture of treated samplas observed compared to the control one.

Key words: Fish freshness, modified atmosphere gugiok, fluorescence, texture
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Comparison of validated methods for the determinatin of ester bound 2,-
3-MCPD and esterified glycidol in fishery products

Presenting authoBybille Merklé

Co-authors: Horst Kafl Jan, Kuhlmant) Jan, Fritsche

University of Applied Sciences Hamburg, Hamburgrr@any

’Max Rubner-Institut, Department of Safety and Quaif Milk and Fish products, Hamburg, Germany
3SGS Germany GmbH — Weidenbaumsweg 137 — 21035 HarBarmany

“University of Applied Sciences Hamburg, HamburgrrGany

2- and 3-Monochloropropanediol (2-/3-MCPD) are fqodcessing contaminants that might
be formed by heating foods containing a chloriderse. One opportunity is the formation
during the wood smoking of fish and meat [1]. Imigegions have shown that 3-MCPD in
refined oils and fats also occur as mono- or derssof fatty acids [2,3]. Further identified
compounds in the same matrices are glycidyl esteds 2-monochloropropane-1,3-diol (2-
MCPD) esters [4]. The IARC has defined 3-MCPD dpa@ssible human carcinogen (group
2B)” while glycidol has been classified as “probabtércinogenic to humans (group 2A)".

By now three analytical procedures for the deteatmom of ester bound 2-, 3-MCPD and
glycidyl esters in edible oils have been validabydDGF and AOCS (“Unilever method”:

AOCS method Cd 29a-13, “3-in-1-method”: AOCS meti@di 29b-13 and DGF method C-
VI 18 (10): AOCS method Cd 29c-13). They providedet and comparable results in
investigation of refined edible oils and fats.

In the presented study AOCS methods Cd 29b-13 ah29C-13 were modified and validated
“in house” in order to quantify ester bound 2- &ICPD and glycidyl esters in fishery
products [5]. A comparison with a method latestlighied by EFSA (2015) for determining
ester bound 2-, 3-MCPD and glycidyl esters in foisdshown [6].

Results of the validation and comparison of théed#iht methods will be presented.
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