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Tuesday, 11" October 2016 / Pre-Conference day

13:30 WEFTA WG Analytical Methods Meeting
16:00 WEFTA Representatives Meeting
18:00  Registration and Welcome Reception

Wednesday, 12" October 2016 / Day 1

8:00 Registration

8:30 Opening ceremony:
Josip Markovi¢, Croatian Ministry of Agriculture and Fisheries
Damir Jezek, Dean of Faculty of Food & Technology and Biotechnology, Uni Zagreb, Croatia
Sanja Vidacek, Conference Chair

9:00 WEFTA AWARD Superhuman “fishy” vision - using

WINNER 2015: light spectroscopy
Heidi Nilsen in seafood quality assessment
Norway
9:30 T. Altintzoglou Interdisciplinary Research: Good on paper, but how good do we need to be
Norway in practice?

SESSION I: Innovation

Innovative technologies and new perspectives for improving and assuring the quality of products

e  Novel processing technologies: HEP, HHP, ultrasound, cold plasma, ohmic heating, microwave heat-
ing, super chilling, new packaging solutions etc.

e  Emerging quality assurance and authentication methods

e (Clarifying underlying mechanisms for improving the quality

Chairpersons: Narcisa Bandarra and Guillaume Duflos

09:35 M. Careche LF NMR relaxometry can be used to verify that fish have been subjected to

Spain freezing in order to comply with EU regulation about prevention of parasite
infection

09:55 E. Giese Determination of fish oil quality by TH NMR, FT-IR and FT-NIR spectroscopy
Germany in combination with artificial neural networks

10:15 S. Pedros Garrido  Effect of high-power ultrasound on the decontamination of salmon
Ireland (S. salar) and mackerel (S. scombrus) natural flora

10:20  T.Janci Determination of histamine in fish by Surface Enhanced Raman Spectros-
Croatia copy - comparison with reference HPLC method

10:25 B. MartinezLépez Development of salt concentration local measuring techniques on fish
Denmark muscle

POSTERS (Session: Innovation)

F. Jessen: Protein changes in shell and epidermis of shrimp (Pandalus borealis) after maturation on ice or
in salt brine

J. Lercke Skytte: Non-invasive volume estimation of fish fillets/cutlets using structured light

C. Altinelataman: Electrical conductivity of refrigerated sea bass meat in semi-solid form and aqueous
solution to determine quality

M. Durmus: The effects of nanoemulsion on biogenic amine formation of vacuumed packed sea bass
M. Durmus: The effects of nanoemulsions on fatty acid profiles of vacuumed packed sea bass at 2+2°C
N. Toy: Antimicrobial effects of Lactococcus isolated from commercial cold-smoked fish

N. Toy: Natural Food Preservative: Nisin

Y. Ozogul: The impact of nanoemulsions based on sunflower and olive oils on the shelf life of sea bass
fillets stored in ice

E.T. Aksun: The effects of packaging material on quality changes of fish pate produced from skipjack tuna
(Katsuwonus pelamis) during the refrigerated storage

F. Ozogul: The impact of two levels of clinoptilolite (1 and 5%) on the formation of biogenic amines and
ammonia by food-borne pathogens in tyrosine decarboxylase broth

F. Ozogul: Seafood toxins and their health concern



T. Bongiorno: The effect of the pre-slaughter feeding/fasting schedule on post mortem quality traits of
rainbow trout

A. Gavrilovi¢: Development and evaluation of marinade on the basis of bitter orange with Lactobacillus
Plantarum O1 for bio-preservation and flavoring of sea food

C. M. Messina: Research activities aimed to support the value-chain of canning tuna industry - from trace-
ability to shelf-life prediction

N. Abel: Influence of modified atmosphere, storage temperature, and fatty acid composition on the
carbon dioxide solubility in fish mince

T. Skara: Effect of salt content and temperature on the cook loss of fresh cod (Gadus morhua)

J. Lerfall: MAP technology to increase the shelf life of refrigerated saithe (Pollachius virens)

S. K. Stormo: The impact of freezing and thawing on a high quality fish product

J. Szarek: Comparison of the pathomorphological evaluation of the liver and posterior kidney in rainbow
trout (Oncorhynchus mykiss, Walbaum 1792) reared by two different technologies

S. P. Aubourg: Quality enhancement of chilled megrim (Lepidorhombus whiffiagonis) by the employment
of alga Undaria pinnatifida ethanol extracts

M. G. Karlsdottir: Effect of brining and frozen storage on physicochemical properties of well-fed Atlantic
mackerel (Scomber scombrus) intended for hot smoking and canning

T. Yoshioka: Quality Preservation of Fish by Slurry Ice

V. Simat: Changes in oxidation stability of fish oil during thermic treatment and storage under poor
conditions

B. Tokur: Processing effects of newly designed toroidal cans on texture and color quality of canned tuna
F. Leroi: Genetic and phenotypic characterization of Lactococcus piscium from diverse origins

V. Verrez-Bagnis: Preliminary study for the development of a probe-based fluorescence melting analysis
for quick testing of the presence of more than one scombridae fish species in food products

M. H. Ekgreen: Biological variation of the raw material and processing conditions affect the yield and
quality of fast-marinated herring

T.Vukusi¢: Quality of fish (Sparus aurata) treated by cold plasma

N. Gokoglu: Effects of Organic Acids on Physicochemical Characteristics of Octopus Muscle

S. Zavadlav: Assessment of storage time of frozen squids (Cephalopod: Loliginidae, Loligo gahi) by imped-
ance analysis

M. G. Karlsdéttir: Effect of temperature fluctuation during transportation on quality and stability of frozen
mackerel products

C. Smyth: Assessing the quality of raw cod (Gadus Morhua) using microbiological, sensory and chemical
indicators

C. Fogarty: Shelf-life extension of fresh salmon (Salmo salar) using organic acids and phenolic compounds
present in essential oils

11:00 L. Méndez A novel strategy for improving quality and shelf life of farmed rainbow
Spain trout during frozen storage: dietary intervention with essential oils

11:20 M. G. Karlsdottir  Estimation of lipid degradation of frozen saithe (Pollachius virens) and hoki
Iceland (Macruronus novaezelandiae) muscles by colour analysis

11:40 K. Konno Superchilling storage of fish meat for keeping its freshness
Japan

12:00  J.Robbens Effect of storage and transport in tubs on shelf life and quality of plaice
Belgium (Pleuronectes platessa)

12:20  S.P.Aubourg Shelf-life extension of chilled mackerel (Scomber scombrus) by including a
Spain jumbo squid (Dosidicus gigas) skin extract in the icing medium

12:25 E.T. Aksun Effect of different plant extract coatings on physical quality parameters of
Turkey frigate mackerel (Auxis thazard) during iced storage

12:30  J.Calanche Impact of freshness on sensory quality of thawed seabream (Sparus aurata)
Spain

12:40 N. Gokoglu Tenderization Effect of Freezing and Frozen Storage on Squid Muscle

Turkey



Chairpersons: Francoise Leroi and John Fagan

14:15 K. Heia Direct filleting of Atlantic Salmon - Blood issues?
Norway
14:35 N. Wiernasz Lactic acid bacteria selection for biopreservation application on fishery
France products
14:55 F. 6zogul Probiotics function of cell-free extract of several lactic acid bacteria strains
Turkey on histamine and other biogenic amines formation by common food-
borne-pathogens
15:15 E.K.Boga The effects of cell free extract of Lactobacillus plantarum and Pediococcus
Turkey acidophilus alone or in combination with thyme and laurel extracts on
microbiological and chemical quality of fermented sardine
15:20 M. Durmus Antimicrobial and antioxidant effects of nanoemulsions based on herb oils
Turkey (rosemary, laurel, thyme and sage) on the quality of rainbow trout
15:25 F. &zogul Organic acids (lactic, acetic, succinic, propionic, formic and butyric) produc-
Turkey tion by lactic acid bacteria in various fish infusion broth
15:30 H. Yazgan Inhibition impacts of organic acids (lactic, fumaric, succinic and orto-phos-
Turkey phoric) on biogenic amines formation by spoilage bacteria and common
food-borne pathogens
15:35  Y.Ucar The effects of organic acids on biogenic amine production by fish spoilage
Turkey and food borne pathogens in tyrosine decarboxylase broth
16:15  A.Dehaut Extraction and characterization of microplastics in seafood: identification of
France a suitable protocol and application to field study
16:35  T.T. Dang High pressure and enzyme facilitating the shell loosening of cold-water
Denmark shrimps (Pandalus borealis)
16:55 D.Cando Gelation of mechanically extracted raw blue crab meat
Spain
17:00  S.P. Aubourg Effect of high-pressure treatment on biochemical changes in sardine (Sar-
Spain dine pilchardus) during a subsequent 9-month frozen storage
17:05 l. Ucak Effect of high pressure processing in reducing Photobacterium phosphore-
Turkey um and histamine formation in marinated herring

Thursday, 13t October 2016 / Day 2

Chairpersons: Heidi Nilsen and Johan Robbens

9:00 S. Merkle Content of minor components in fish oils of different fish species and
Germany processing technologies
9:20 G. Lorentzen Shelf life of salt-cured cod (Gadus morhua L.) stored at elevated tempera-
Norway tures
9:40 U. Celik Investigation of Flesh Quality and Shelf Life at different storage conditions
Turkey of European Sea bass, Dicentrarchus labrax, fed with diets included natural
and synthetic additives
9:45 L. Balakireva Novel microplate-based spectrophotometric assay allowing quantitative
France measurement of dietary nucleotides IMP, inosine and hypoxanthine in
aquafeed samples
9:50 F.Lian Low-field Nuclear Magnetic Resonance (LF-NMR) Relaxometry to Monitor
Ireland Quality Changes in Ready-to-eat Crab Meat (Cancer pagurus) as Affected by
Cooking Method and Storage
9:55 T. Ageeva Effects of food deprivation on quality aspects of fillet products from live

Norway stored cod (Gadus morhua L.)



10:00 B. Tokur A new industrial design for the production of canned tuna: Effects on lipid

Turkey quality after processing
10:05 H. A.Yatmaz Effect of transglutaminase coating on the formation of biogenic amines in
Turkey mackerel fillets

POSTERS (Session: Diversification)

M. G. Karlsdottir: Stability of lightly salted cod (Gadus morhua) fillets during frozen storage

T. Bongiorno: Processing fresh mussels (M. galloprovincialis) by sous vide technology: effect on the micro-
biological characteristics

G. Parisi: Fishburger from aquacultured European species: nutritional quality and future prospective

G. Parisi: Valorisation of horse mackerel, a discard fish

B.T. Rotabakk: Consumer test for smoked salmon from diploid and triploid Atlantic salmon (Salmo salar)
M. C. Gomez-Guillén: Melanosis development in differently sulphite-treated shrimp (L. vannamei)

J. Borderias: Effect of high hydrostatic pressure on physicochemical gelling properties of crabmeat

S. Kristoffersen: Shelf life of Skrei (Gadus morhua L.) fillets stored at refrigerated conditions

F. Korkmaz: Sensory and chemical changes in carp (Cyprinus carpio L., 1758) fillets marinated with
sunflower oil, sunflower oil plus pomegranate sauce and sunflower oil plus plum sauce during storage a
+40C for 1 month

J. Pinedo: Control of lipid oxidation in fresh fish through the inclusion of barley on rainbow trout (Onco-
rhynchus mykiss) diet

Z. Linhartova: Proximate and fatty acid composition of thirteen important freshwater fish species in the
Czech Republic

A. R. Kosker: Seasonal Changes in the Chemical Composition of the Beadlet Anemones (Actinia equina
Linneaus,1758) from Mersin Bay in the Northeastern Mediterranean Sea

SESSION II: Diversification

Diversification of products for the rising global demand for food

° Novel products from rest raw materials and underutilized species

e Quality aspects of new species from aquaculture

° Reformulation of traditional products for modern consumer / global trade
Highlited topics:

Products from freshwater species

Algae as a food source: cultivation, processing, quality and healthy apects

Chairpersons: Magnea Karlsdottir and Themistoklis Altintzoglou
10:45  INVITED LECTURE Marketing strategies for freshwater fish and imported species on the EU

E. Tribilustova market
Denmark
11:10 M. Daugbjerg Bioactive properties of Fish Protein Hydrolysates produced with Seaweed
Iceland Extract related to skin health
11:30 D. Skipnes A proposed toolbox for food quality analysis of heat processed macroalgae:
Norway colour, texture, and microbiology
11:50 M. Kjerstad Preliminary study on the utilisation of Norwegian red sea cucumber, Para-
Norway stichopus tremulus (Gunnerus, 1767) (Holothuroidea, Echinodermata), from
Norwegian waters: resource, biology and market
12:10  J.van Houcke Attitude and purchase intent of Dutch consumers for refined and non-re-
Netherlands fined Pacific cupped oysters (Crassostrea gigas)
12:30  A.H. Hellevik The future convenience product from the Norwegian salt cured and clip
Norway fish industry
12:50 l. Peral Introduction of new fish products derived from mackerel (Scomber spp.)
Spain in children’s school menus through a social, sustainable and economic
approach
12:55 H. Harrysson Isolation of proteins from Swedish seaweeds, Porphyra umbilicalis, Ulva
Sweden lactuca and Saccharina latissima, by the pH-shift method
13:00  J.Pinedo Barley vs. Red beet: two carbohydrates sources on rainbow trout diets.

Spain Effect on growth performance and quality parameters of fish fillets



13:05 H. M. Lourenco

Portugal

13:10 C. M. Messina

Italy

SESSION IIlI: Health

Natural elimination of contaminant metals in oyster Crassostrea angulata
from Sado estuary (Portugal)

Valorization of low value fisheries species in Sicily (Italy), by realization of
functional food: a case study of high technological readiness level

Healthy meal for happy consumer
e  Emerging food safety issues- status and control

Functional foods and nutritional value

New bioactive compounds with health benefits
Communication to and with consumers
Adulteration, misbranding and traceability

Chairpersons: Mercedes Careche and Sigrun Halldorsdottir

14:00 INVITED LECTURE
M. Tamplin

Australia

14:25 U. Schréder

Germany

14:45 M. Zunabovic¢

-Pichler
Austria

15:05 I. Sdnchez-Alonso

Integrated Predictive Models and Sensors to Manage

Seafood Safety and Quality

in Supply Chains

The importance of effective traceability tools by the example of monkfish
(Lophius spp.)

Prevalence and genotypic characterisation of Listeria monocytogenes in
cold smoked fishery products sold in Austrian markets

In vitro infectivity and allergenicity of Anisakis simplex L3 after freezing fish

Spain muscle

15:25 M. Tejada The pepsin digestion method may underestimate the content of Anisakis in
Spain fish products and this is dependent on the status of the larvae

15:45 H. M. Moreno Surimi processing effects on the levels and allergeneicity of 3-parvalbumin
Spain

15:50  S. Cakli Influence of lysozyme process on sea bream (Sparus aurata) quality
Turkey

POSTERS (Session: Health)

I. Buseli¢: Population and genetic structure of Anisakis spp. from fish landed at local market of Island of
Korc¢ula, Adriatic Sea

I. Mladineo: Quick insight into anti-Anisakis seroprevalence in professionals employed in fish-ery industry
of Split-Dalmatian County, Croatia

O. K. Topuz: Development of algal oil supplement: Effect of fluidized bed drying of algal biomass on the
lipid fraction and fatty acid composition of Nannochloropsis occulata oil

Y. Ozogul: Effects of natural extracts on fatty acid profile of vacuumed packed fish ball made from
mackerel (Scomber scomber) during chilled storage (4+20C)

H. A. Yatmaz: Chromatographic analysis of biogenic amines in seafood

I. Ucak: Morganella psychrotolerans, a histamine-producing bacterium in seafood

S. P. Aubourg: Optimisation of the production of EPA- and DHA-high-content butter from salmon refined
oil and by employment of CO2 supercritical conditions

L. Méndez: Rapid detection of anisakids in fish products by parallel reaction monitoring (prm) mass
spectrometry

C. Prentice: Effect of different levels of Common carp by-products protein hydrolysates in Zebra fish (Da-
nio rerio) diets to evaluate the lipid peroxidation in brain and muscle

P. Montero: Encapsulation of active compounds into phosphatidylcholine liposomes for the design of
functional surimi gels

M. Krpan: Assessment of added water in seafood products on Croatian market

V. Simat: Biological potential of three Adriatic brown seaweeds

S.Vidacek: Prevalence of the flagellate Giardia duodenalis in mussels (Mytilus galloprovincialis) and oysters
(Ostrea edulis) in Croatia



A. Mcdermott: Establishing thermal resistance profiles of Listeria monocytogenes isolated from Irish
seafood products

L. Dediu: Preference for fish and fish products consumption depending on different market channels in
Romania

A. R. Kosker: The Health Risk of Tetrodotoxin in Mediterranean Sea

F. Ozogul: Tasting trout fish soup by consumers in the fish restaurant and taking their opinions

16:30 N. Bandarra Dietary Oil Sources Have an Influence on Senegalese sole (Solea senegalen-
Portugal sis) Fatty Acid Composition and its Bioaccessibility for Human Consumption

16:50  C.Tullberg Formation of lipid oxidation products (MDA, HHE, and HNE) during static
Sweden and dynamic in vitro digestion of cod liver oil

17:10  O.K.Topuz Development of novel food supplement from rainbow trout egg: Effect of
Turkey fluidized bed drying on the polyunsaturated fatty acid (PUFA) content of

lipid fractions

17:15 L. Méndez Liver metabolism as target to understand the functional effect of EPA and
Spain DHA: regulation of protein pathways involved

1720  C.Prentice Dipeptidyl Peptidase IV and Prolyl Endopeptidase Inhibitory Properties of
Spain Argentine croaker (Umbrina canosai) Hydrolysates

17:25  C.Altinelataman  European seabass (Dicentrarchus labrax) and gilthead seabream (Sparus
Turkey aurata) muscle hydrolysates as a perspective source of biopeptides

Friday, 14" October 2016 / Day 3

Chairpersons: Vida Simat and Flemming Jessen

9:00 B. Alfaro Seafood offered by school foodservice: health and hedonic perception in
Spain children

9:20 M. Geirsdottir Bioactive properties of collagen hydrolysates from cod skin
Iceland

9:40 C. M. Messina Valorization of shrimps by-products for pharmaceutical applications:
Italy effects of astaxantin and protein hydrolisates in vitro

10:00 K. Kappel What do chefs de cuisines purchase in order to sell as common sole?
Germany

10:05 A.Cadun Development of Fish Cracker by Addition of Flaxseed (Linum usitatissimum)
Turkey as an Alternative of Healthy Snacks

10:10  S.Condon Abanto Effect of storage temperature on shelf-life and microbiological profiles of
Ireland ready-to-eat whole brown crab

POSTERS (Session: Sustainability)

N. Gringer: Peelability and quality changes during ice maturation of shrimp (Pandalus borealis)

M. G. Karlsdottir: Packing of fresh fish products in boxes and tubs intended for sea transport

M. G. Karlsdottir: Quality and safety of Atlantic cod (Gadus morhua) fillets during cold storage, as affected
by different thawing methods of pre-rigor frozen headed and gutted (H/G) fish

S. Cakli: Trypsins from fish processing waste: characteristics and biotechnological applications

S. Cakli: : Fish protein hydrolysates: Proximate composition, amino acid composition, antioxidant activities
and applications

V. laconisi: Tenebrio molitor larvae meal as alternative ingredient in diets for farmed blackspot seabream
(Pagellus bogaraveo): effect on physical and chemical fillet traits

K. Grigoryan: Assessment of the efficiency of the biocides used for treatment of cold storage rooms for
chilled fish

M. E. Lopez-Caballero: Antioxidant and antimicrobial activity of Maillard reaction products obtained by
reaction of shrimp waste hydrolysates with glucosamine

M. Van 't Land: Protein changes in fish silage produced using different combinations of undersized quota
species

A. Cadun: Recovery Of Lipids From Marine Sources and Seafood Processing Waste: Methods, Current And
Potential Uses



SESSION IV: Sustainability

Sustainable processing - cleaner production strategies

e  Reduction of energy / water during processing, storage, in retail and transport
] Reduction of waste / wastewater generation during processing

e Novel green extraction and refining methods

e  Trends in sanitation

Chairpersons: Helena Moreno and Ingrid Undeland
10:45 INVITED LECTURE ~ What does the fish industry need?

E. Bugge Emerging sustainable solutions”
Norway

11:10 E. Misimi Automated Classification of Atlantic Cod’s Roe, Liver and Milt using Hyper-
Norway spectral Imaging in Visible Spectral Range

11:30  J.Hinchcliffe Sustainable feed formulation for Swedish aquaculture from herring
Sweden by-products using the ph shift method

11:50 B. Forghani Flocculation as a mean to aid the recovery of protein from shrimp process
Sweden water

12:10 M. Abdollahi Tuning the pH-shift protein-isolation method for maximum hemoglo-
Sweden bin-removal using blood rich marine resources

12:30  S. Cakli Trypsin from viscera of cultured rainbow trout (Oncorhynchus mykiss):
Turkey Characteristics and the effects of seasonal variation

12:35  A.Roncarati Strategies to improve the management of flat oyster (Ostrea edulis L.) from
Italy aquaculture using the short storage and package in closed-circuit system

12:40 M. Abdollahi Comparing the efficacy of the pH-shift protein isolation process with the
Sweden conventional washing method in development of mixed surimi

12:45 D. Kanski Fish Forward project - sustainable seafood for the environment, people
Croatia and developing countries

1250  M.Van'’tLand Belgian bycatch fish silage as fish meal substitute in shrimp feed: fish silage
Belgium characterization and variation

12:55 John Fagan - Announcement: 47" WEFTA CONFERENCE
Ireland

13:10  Sanja Vidacek - Closing ceremony

13:30-14:15 Lunch / Snack
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46" WEFTA CONFERENCE

12-14 October 2016 e Split, Croatia

SUPERHUMAN “FISHY” VISION - USING LIGHT SPECTROSCOPY IN

SEAFOOD QUALITY ASSESSMENT

Heidi A. Nilsen*, Martin H. Skjelvareid, Svein K. Stormo, Karsten

Heia

*2015 WEFTA AWARD WINNER

Nofima, Muninbakken 9-13, N-9291 Tromsa, Norway

Assessment of fish and fish product
quality is a challenging task, especial-
ly when performed on an industrial
scale and on a variety of fish species.
The perceived quality is dependent on
a large number of attributes, such as
nutritional content, color and shape,
odor, taste, presence of defects (nem-
atodes, bones etc.), handling, and
storage conditions. Human evaluation
of these parameters is time-consum-
ing and requires a high level of ex-
pertise, and hence there is a need for
fast, automatic and objective methods
for quality assessment.

Light spectroscopy has been explored
and developed as a tool for seafood
quality assessment since the 1980s.
The use of this technology is moti-
vated by the possibility to conduct
high-speed, non-invasive analysis by-
line or on-line, meeting the demands
of the industry regarding speed and
accuracy.

From Local FISH to Global Dish

This presentation gives an overview
of the possibilities and application of
light spectroscopy, looking into the
use of visible and near-infrared spec-
troscopy, and the development of
hyperspectral imaging for fish quality
control. Methods and tools include
the evaluation of sample constituents,
assessment of freshness and quality
defects, as well as hyperspectral im-
aging for whole-sample quality evalu-
ation.

ORALPRESENTATION



46" WEFTA CONFERENCE e 12-14 October 2016

Split, Croatia

INTERDISCIPLINARY RESEARCH: GOOD ON PAPER, BUT HOW GOOD

DO WE NEED TO BE IN PRACTICE?

Themistoklis Altintzoglou, Geir Sogn-Grundvag, Geril Voldnes

Nofima - Norwegian Institute for Food, Fisheries and Aquaculture Research, Tromsa, Norway

EU and national research programs/
projects are increasingly larger, seek-
ing solutions to research problems
that cover value chains and multiple
disciplines. To acquire such projects,
applicants are asked to build interdis-
ciplinary teams. But what does inter-
disciplinarity really mean? Is it always
useful? If not, how interdisciplinary do
we need to be and under what cir-
cumstances? We elaborate on these
important questions by providing a
theory based discussion of the con-
cept of interdisciplinarity and its use-
fulness.

We also draw on experiences from a
large research project, CATCH which
is led by Nofima. The project has a
complex research aim, thus, we need
to combine disciplines to find the best
ways to improve the whole value chain
for capture-based aquaculture of cod.
Various disciplines and industrial
partners work together to solve this
wide task. This introduces a number
of challenges related to interdiscipli-
narity. A work-package is devoted to
facilitate and study interdisciplinary
collaboration and learning. Based on
recommendations form the literature

From Local FISH to Global Dish

on interdisciplinarity, we arrange fre-
quent meetings, ask the right ques-
tions to increase knowledge transfer,
create awareness of interdisciplinarity
and facilitate rich interaction between
partners. Does it work? This presenta-
tion will describe our experiences and
reveal the most useful tools to facili-
tate interdisciplinarity.

WEFTA is an interdisciplinary platform
for sharing of research results. But
how good are we in communicating
results to other disciplines? Do re-
searchers from other disciplines than
our own understand the results we
present and are they useful across
disciplines? How much do we need to
do to change that? This presentation
will close with links between theories
and practice from research projects
and what these can teach us when
communicating in interdisciplinary
platforms such as WEFTA.

ORAL PRESENTATION



46" WEFTA CONFERENCE

12-14 October 2016 e Split, Croatia

LF NMR RELAXOMETRY CAN BE USED TO VERIFY THAT FISH HAVE
BEEN SUBJECTED TO FREEZING IN ORDER TO COMPLY WITH EU
REGULATION ABOUT PREVENTION OF PARASITE INFECTION

Mercedes Careche’, Isabel Sanchez-Alonso’, Miguel Gonzalez-
Mufioz?, Alfonso Navas3, Margarita Tejada’

'Institute of Food Science, Technology and Nutrition, Consejo Superior de Investigaciones Cientifi-
cas (ICTAN-CSIC), / José Antonio Novais 10, 28040 Madrid, Spain
’Department of Immunology, University Hospital La Paz Institute for Health Research, (IdiPaz),

Paseo de la Castellana 261, 28046 Madrid, Spain

*Department of Biodiversity and Evolutionary Biology, Museo Nacional de Ciencias Naturales,
CSIG Calle de José Gutiérrez Abascal, 2, 28006 Madrid, Spain

Freezing and frozen storage of fish is
nowadays the most adequate tech-
nological treatment to control de risk
associated to consumption of raw or
undercooked parasitized fish. EC Reg-
ulation (EU 1276/2011) which obliges
reaching at least -20 °C in all parts of
the product for not less than 24 h, or
-35 °C for not less than 15 h covers
a wide range of conditions which can
have a dramatic effect on the muscle
characteristics, affecting the eating
quality of fish muscle.

In this work we first studied the chang-
es occurring in hake muscle as affect-
ed by freezing conditions previously
found sufficient to inactivate Anisakis
parasites at the highest final tempera-
ture set in the Regulation (-20 °C), and
secondly we used this information to
find a tool to discriminate between
fresh and frozen fish at different
freezing rates that may be found both
in industry and home freezers.

From Local FISH to Global Dish — Innovation

The freezing rate and storage time
affected the sensory quality of the
hake so that it is suggested that total
freezing times of 70 min or less at a
maximum temperature of -20 °C and
thawing after 24 h could meet both
safety in terms of Anisakis mortality
and eating quality.

Significant changes in physical chem-
ical characteristics between fresh vs
frozen and thawed hake, and also
among samples subjected to different
freezing rates have been observed.
Among them, discriminant analysis
has shown that LF NMR relaxometry
can be used as a tool to verify if a sam-
ple has been frozen and, to some ex-
tent, if it has been subjected to fast or
slow freezing rates. This opens a pos-
sibility for authentication, which could
aid in the verification of implementa-
tion of the EC regulation.
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DETERMINATION OF FISH OIL QUALITY BY '"H NMR, FT-IR AND FT-NIR
SPECTROSCOPY IN COMBINATION WITH ARTIFICIAL NEURAL

NETWORKS

Editha Giese', Ole Winkelmann?, Sascha Rohn3, Jan Fritsche'*

"Hamburg University of Applied Sciences, Faculty Life Sciences, Ulmenliet 20, 21033 Hamburg
2Eurofins Analytik GmbH, Neuldnder Kamp 1, 21079 Hamburg

*University of Hamburg, Hamburg School of Food Science, Grindelallee 117, 20146 Hamburg
“Max Rubner-Institut, Federal Research Institute of Nutrition and Food, Department of Safety and
Quality of Milk and Fish Products, Hermann-Weigmann-Strasse 1, 24103 Kiel, *jan.fritsche@mri.

bund.de

Fish oil based dietary supplements
have become increasingly popular,
which is mainly due to their high con-
tent of the health promoting omega-3
fatty acids. However, these polyun-
saturated fatty acids are extremely
prone to oxidation. Traditional meth-
ods for determining fat quality pa-
rameters such as peroxide value (PV),
anisidine value (AnV), and acid value
(AV) is time-consuming, labor- and
solvent-intensive and require high
amounts of sample. Therefore, the
aim of this study was to assess the
applicability of "H NMR, FT-IR and FT-
NIR spectroscopy to the prediction of
PV, AnV and AV in fish oil using arti-
ficial neural networks (ANN). For this
purpose, 84 different fish oils were
analyzed by the traditional wet chem-
istry methods as well as by the afore-
mentioned spectroscopy techniques.
Some of the fish oils were subjected
to storage trials with varying tempera-

From Local FISH to Global Dish - Innovation

ture and light exposure in order to in-
crease the range of calibration. Before
the prediction models were built us-
ing ANN, various methods of spectral
preprocessing, variable selection and
data dimensionality reduction were
applied.

"H NMR, FT-IR and FT-NIR spectrosco-
py provides the advantages of being
non-destructive, fast and less labor-in-
tensive than traditional wet chemistry
methods. Moreover, further quality
parameters can be obtained from the
same spectra.
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EFFECT OF HIGH-POWER ULTRASOUND ON THE DECONTAMINATION
OF SALMON (S. Salar) AND MACKEREL (S. Scombrus) NATURAL FLORA

Pedrés-Garrido, S."3, Condén-Abanto, S.23, Beltran, J. A3, Lyng, J. G.2,
Brunton, N.P. 2, Bolton, D.%, Whyte, P.!

'School of Veterinary Medicine, University College Dublin, Belfield, Dublin 4, Ireland
2School of Agriculture and Food Science, University College Dublin, Belfield, Dublin 4, Ireland.
*Department of Animal Production and Food Science. Faculty of Veterinary, University of Zarago-

za, Miguel Servet 177, 50013, Zaragoza, Spain.

“Teagasc Food Research Centre, Ashtown, Dublin 15, Ireland.

High-power ultrasound (US) is a novel
processing technology based on the
transmission of low frequency sound
waves (20-100 kHz) in a liquid medium
creating regions of alternating com-
pression and expansion. These pres-
sure changes cause cavitation and gas
bubble formation which are the basis
for the application of ultrasound for
cleaning and microbial inactivation or
decontamination.

The aim of the current study was to
evaluate the effect of a novel decon-
tamination system using US on the
natural flora of salmon (Salmo salar)
and mackerel (Scomber scombrus). Fish
was cut in small fillets of similar size
without skin for salmon and with skin
for mackerel, in order to maintain fillet
integrity. Samples were treated in a low
frequency ultrasonication bath (40 kHz)
with a continuous flow of potable wa-
ter maintaining a constant volume and
temperature below 15°C. Fish samples
were also immersed in the bath without
applying ultrasound (IM). Selected treat-
ment times (min) were: 0-5-15-25-35-
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45, before concentrations of Mesophilic
and Psychrophilic viable counts (MVC
- PSQ), Enterobacteriaceae (ENT) and
Pseudomonas spp. (PSE) were deter-
mined. Both treatments showed signifi-
cant reductions (p<0.05) of all microbial
groups when compared to untreated
controls (0 min). Reductions of up to
1.5 Log CFU/g for PSC were achieved
in salmon when US was applied while
reductions ranging from 0.8 to 1.3 Log
CFU/g were observed for the other mi-
crobial groups. In mackerel maximum
reductions of 1.2 Log CFU/g and 0.8
Log CFU/g were obtained for MVC and
ENT respectively when US was applied.
For IM treatments, reductions of be-
tween 0.5-0.9 Log CFU/g were achieved
in salmon and mackerel for all bacteri-
al groups studied. In general significant
differences were observed between IM
and US treatments irrespective of micro-
bial group for both fish species (p<0.05).
These findings suggest that high-power
ultrasound may be a suitable technol-
ogy to reduce microbial contamination
on salmon and mackerel.
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DETERMINATION OF HISTAMINE IN FISH BY SURFACE ENHANCED
RAMAN SPECTROSCOPY - COMPARISON WITH REFERENCE HPLC

METHOD

Tibor Jandci', Davor Valinger', Jasenka Gajdos Kljusuri¢', Lara Mikac?,
Mile Ivanda?, Marija MeStrovic’, Sanja Vidacek’

"Faculty of Food Technology and Biotechnology, University of Zagreb, Pierottijeva 6,

10000 Zagreb, Croatia

“Center of Excellence for Advanced Materials and Sensing Devices, Ruder Boskovic Institute,

Bijenicka c. 54, 10000 Zagreb, Croatia

Histamine is a biogenic amine respon-
sible for majority of health problems
associated with seafood consump-
tion occurring worldwide. Histamine
formation in fish is result of bacteri-
al, enzymatic decarboxylation of free
histidine due to time - temperature
mishandling of fish. Legislative limit
regarding histamine content of fishery
products in EU countries is set at 100
mg kg for fishery products from fish
species associated with high histidine
content and 200 mg kg for enzyme
matured  products.  Conventional
methods for histamine analysis often
require time consuming protocols for
extraction and derivatization of hista-
mine accompanied by skilled person-
nel and high-cost equipment (HPLC)
or use of enzymes and test kits (ELISA)
with considerable costs.

A rapid and sensitive method of hista-
mine determination in fish based on
Surface Enhanced Raman Spectros-
copy (SERS) using simple and widely
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available silver colloid SERS substrate
was developed. Principal components
analysis effectively distinguished SERS
spectra of fish samples spiked with
different concentrations of histamine
(0 - 400 mg kg™). Partial least square
regression models confirmed reli-
ability of this approach (R ,=0.962,
RPD=7.250) in legislative significant
histamine concentration range (0 -
200 mg kg™).

Performance of SERS based method
has been tested on real samples in
comparison to reference HPLC meth-
od and results show SERS has a po-
tential to be used as rapid screening
tool for histamine determination in
fish.
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DEVELOPMENT OF SALT CONCENTRATION LOCAL MEASURING TECH-

NIQUES ON FISH MUSCLE

Brais Martinez L6pez

National Food Institute - Danmarks Tekniske Universitet

Accurate prediction of salting times
in fish muscle relies on robust esti-
mations of the diffusion coefficient,
the solubility limit of the salt in the
muscle, and in a lesser extent, the
mass transfer coefficient. Because of
the analogy with heat transfer that
is commonly used for the modelling
of a mass transfer process such as
salting, the maximum amount of salt
admissible by the muscle is assumed
to be the concentration of the salting
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environment instead of the solubility
limit of the salt in the muscle, thus
disregarding the discontinuity in the
concentration profile occurring in the
muscle-salting environment bound-
ary. By adjusting the concentration
of the salting environment to a value
that ensures that the solubility limit is
maintained at the boundary can lead
to a better control of the process and
subsequently to an optimization of
the producing costs.
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A NOVEL STRATEGY FOR IMPROVING QUALITY AND SHELF LIFE OF
FARMED RAINBOW TROUT DURING FROZEN STORAGE: DIETARY IN-

TERVENTION WITH ESSENTIAL OILS

Lucia Méndez', Maria Jesus Gonzalez Pérez’, Hevelyse Munise C.
Santos?, Guilia Secci?, Giuliana Parisi?, Roberta Martelli3,

Isabel Medina’.

'Instituto de Investigaciones Marinas (IIM-CSIC), Vigo, Spain
Postgraduate Program in Food Science, State University of Maringd, Maringd, Parand Brazil
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During frozen fish storage, changes
in chemical constituents may lead to
marked quality losses as a result of
texture, flavour, and colour deteriora-
tion and the breakdown of nutritional
components. Several strategies have
been described to inhibit or at least
slow down these changes, allowing
sensory and nutritional retention of
food. Among them, dietary interven-
tions with different compounds might
be a good choice to keep fish quality
in aquaculture species, minimizing
the need for processing technologies
post-mortem. Specifically, essentials
oil has been lately proposed as com-
ponents of fish feeding for preserving
quality and shelf life, although they
have not yet been sufficiently studied
especially during frozen storage.

For this reason, the aim of the present
work is to evaluate the protective use
of an essential oil containing euca-
lypthol, carvacrole and thymol includ-
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ed in the basal diet of rainbow trout
(Oncorhyncus mikyss) on the shelf life
and organoleptic quality of frozen fish
fillets during 6 months of storage at
-10°C. The study was carried out by
combining the evaluation of organo-
leptic properties with tools to assay
the chemical changes produced in lip-
ids and proteins, particularly by using
a novel redox proteomics approach
based on labelling protein carbonyls
by  fluorescein-5-thiosemicarbazide
(FTSC), protein separation on gel elec-
trophoresis and protein identification
by mass spectrometry.

Results revealed the effectiveness of
essential oil in maintaining colour and
water holding capacity of frozen fillets
as well as in inhibiting lipid and protein
damages. As consequence, essential
oils managed to delay the onset of
lipid oxidation and rancidity of trout
fillets by decreasing the generation of
lipid oxidation by-products. Moreover,
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this antioxidant effect on lipid was
accompanied by the inhibition of car-
bonylation of specific protein targets
in both sarcoplasmic and myofibrillar
fractions of trout fillets, which was
closely correlated to the minor loss
of protein solubility and water holding
capacity of flesh.

These findings highlight the useful-
ness of essential oils as novel, safe,
inexpensive and simple strategy to
enhance fish quality and to extend
its shelf life during frozen storage, re-
sulting in high quality products, which
require less processing post-mortem.
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ESTIMATION OF LIPID DEGRADATION OF FROZEN SAITHE (Pollachius
virens) AND HOKI (Macruronus novaezelandiae) MUSCLES BY COLOUR

ANALYSIS

Magnea G. Karlsdottir'?, Sigurjon Arason'?, Hordur G. Kristinsson'3,

Kolbrun Sveinsdottir’

"Matis ohf. Icelandic Food and Biotech R&D. Vinlandsleid 12, IS-113 Reykjavik, Iceland.
2University of Iceland, Department of Food Science, Vinlandsleid 12, 1S-113 Reykjavik, Iceland.
*Department of Food Science and Human Nutrition, University of Florida, 359 FSHN Building,

Newell Drive, Gainesville, FL 32611, USA.

Hygiene of the processing environ-
ment is a significant factor in the pro-
duction of microbiologically safe and
good-quality products in the fish in-
dustry. Pathogens and spoiling micro-
organisms which adhere to interior
equipment, chilling cameras and work-
ing surfaces may be transferred to
fish products during their processing.
In the presented work assessment of
efficiency of two biocides 0.1% nanos-
ilver solution and 1% peracetic acid
for treatment of the walls of fresh fish
chilling rooms has been conducted.
Treatment of cold storage room sur-
faces has been done after prewash-
ing. Microbial swab tests were carried
out before, directly and in 24 hours
after disinfection and after sanitation.
Swabs with neutralizing agent (HiMe-
dia) have been used. Simultaneously,
swabbing of trout skin after washing
and from chillers has been performed.
Swabs were analyzed for the follow-
ing groups of bacteria: total aerobic
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count, coliform bacteria, Staphylococci,
yeasts, fungi, gram negative and oxi-
dase positive bacteria. In case of 0.1%
solution of nanosilver strong durable
effect against gram negative oxidase
positive bacteria (Aeromonas, Pseudo-
monas, Schewanella, Vibrio, Alcaligenes)
has been occurred comparing to 1%
solution of peracetic acid. Mentioned
bacteria had high frequency of oc-
currence on trout cold storage room
walls. Tested bacteria possessed low
adaptability against 0.1% solution of
nanosilver during three years of con-
tinuous usage.
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SUPERCHILLING STORAGE OF FISH MEAT FOR KEEPING ITS FRESH-

NESS

Kunihiko Konno, Yoshiko Konno

Faculty of Fisheries Science, Hokkaido University, Japan

The simplest technique to keep the
freshness of fish is its storage at low-
ered temperature. As frozen storage
of fish sometimes damages its quali-
ty, storage of fish without freezing is
required. Recently, the technology to
store fish below 0°C, superchilling, has
been introduced by using slurry ice. In
this paper, change in freshness of fish
meat when stored under superchilling
conditions was studied by measuring
K-value.

Flounder, which is one of the most im-
portant fish species as Sashimi, fillet
wrapped with plastic film was stored
at three temperatures; at 5°C (refrig-
eration), 0°C (storage on ice), and -2°C
(superchilling). The freshness of fish
meat was assessed by analyzing the
serial decomposition of ATP. K-val-
ue was defined as a relative amount
of Inosine + Hypoxanthine to total
amount of compounds from ATP in
%. ATP and its related compounds
were extracted from 1 g of fish meat
with 10 ml of 5% perchloric acid. The
composition was analyzed on HPLC
(Shodex Asahipak GS-320HQ, 0.1 M
Phosphate buffer, pH 2.8).
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IMP (tasty nucleotide) was the major
compound in the extract after hy-
drolysis of ATP at any temperatures.
Lowering storage temperature ex-
panded the period to show high IMP
content. When stored at 5°C and 0°C,
sharp decline of IMP content in a lat-
ter phase was characteristic; in 7 days
at 5°C and 14 days at 0°C. This gave a
biphasic progress of K-value increase.
However, storage at -2°C did not show
such quick increase of K-value up to
21 days.

A quick increase of K-value in the lat-
ter phase disappeared when the meat
was stored in the presence of chlor-
amphenicol (antibiotics, 150 ppm).
Thus, involvement of deterioration
bacteria in the quick increase of K-val-
ue was proposed. Moreover, K-value
increase at -2°C was slower than that
at 0°C in the presence of antibiotics.
It was concluded that super chilling
keeps freshness of fish by suppress-
ing bacterial growth and suppressing
IMP decomposition.
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EFFECT OF STORAGE AND TRANSPORT IN TUBS ON SHELF LIFE AND
QUALITY OF PLAICE (Pleuronectes platessa)

Karen Bekaert', Daphné Deloof', Griet Vandermeersch’, Lisa
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In the Flemish Fish Auctions there is
an increasing demand by fish proces-
sors to deliver plaice in tubs instead
of in traditional boxes. The larger vol-
ume of the tubs (630 ) simplifies the
logistical procedure in the processing
factories. In classical fish boxes, fish is
stored in ice, where the melt water is
drained through holes in the boxes. In
tubs, plaice is stored in chilled water
with a layer of ice on top. The goal of
this trial was to investigate the effect
of storage and transport in tubs on
the fish quality. Plaice iced and stored
in traditional boxes was compared to
plaice stored in tubs filled with chilled
water and an ice layer on top. Water
content, quality index method, chem-
ical and various microbiological analy-
sis were performed on fish stored up
to 15 days. The temperature of the
fish was logged throughout the whole
experiment. During the shelf life ex-
periment, a temperature difference
within the same tub of up to 2.8 °Cwas
recorded. The threshold level of 4°C
for the fish temperature was never
exceeded despite some fluctuations
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of the ambient temperature. Although
the fish in tubs reached slightly higher
temperatures than the fish in the
boxes, this had no adverse effect on
the quality of the fish. The sensory and
chemical analysis showed that plaice
in tubs had a longer shelf life than
plaice in boxes. In accordance, the
microbiological parameters were also
better in the tubs than in the boxes,
although these differences were not
significant. Transport did not affect
any parameter. The plaice in tubs did
have a significant higher water content
in the fish meat, already after two
days of storage. The overall results
show that the 630 | tub is well suited
for storage of plaice in chilled water.
This way of chilling gave better quality
of the fish after storage compared to
fish stored in traditional trawl boxes.
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SHELF-LIFE EXTENSION OF CHILLED MACKEREL (Scomber scombrus)
BY INCLUDING A JUMBO SQUID (Dosidicus gigas) SKIN EXTRACT IN

THE ICING MEDIUM

Ezquerra-Brauer, J. M.’, Miranda, J. M.2, Trigo, M.3, Iglesias, R.3,

Barros-Velazquez, J.2, Aubourg, S.P.2

"University of Sonora, Hermosillo, Mexico

“University of Santiago de Compostela, Santiago, Spain

*Marine Research Institute, CSIC; Vigo, Spain

By-products of aquatic species are
body parts that are removed be-
fore they reach the final consumer
to improve their preservation qual-
ities, reduce the shipping weight or
increase the value of the main prod-
uct. By-products can comprise blood,
viscera, heads, bellies, bones, skin,
trimmings and fins. Jumbo flying squid
(Dosidicus gigas) is one of the largest
known cephalopods and has shown
an increasing economic interest in a
wide number of countries. During its
processing, large amounts (up to 60%
of whole weight) of by-products that
may contain high concentrations of bi-
ological active compounds related to
antimicrobial and antioxidant proper-
ties are generated. The present work
focuses on Atlantic mackerel (Scomber
scombrus) traded as a chilled prod-
uct. This small pelagic fish species
can constitute food products of great
economic importance in many Euro-
pean countries, although it remains
underutilised because of its limited
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chilled shelf life. In order to extend its
shelf life, jumbo squid skin (JSS) was
employed in this work as a source of
pigmented preservative compounds.
For it, aqueous solutions including
acetic acid-ethanol (0.5%, v/v) extracts
of JSS were tested at three different
concentrations as icing media, being
the effects studied throughout a 13-
day chilled storage. A significant in-
hibition (p<0.05) of microbial activity
(aerobes, psychrotrophs, Enterobac-
teriaceae, lipolytic bacteria; trimethyl-
amine formation) was observed in
mackerel corresponding to the batch
with the highest ]SS extract pres-
ence. Additionally, fish corresponding
to batches including any of the JSS
concentrations tested showed lower
(p<0.05) counts of proteolytic bacte-
ria and a better maintenance of pH
value than their control counterpart.
Sensory analysis revealed a marked
increase of shelf life time in chilled
mackerel corresponding to ice includ-
ing the highest JSS content. Such fish
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was found to be still acceptable at the
end of the storage period, while all
other batches were considered reject-
able. The marked microbial activity in-
hibition observed could be explained

on the basis of the presence in ice of
ommochrome compounds obtained
by acetic acid-ethanol extraction (i.e.,
lipophilic compounds extraction) of
the JSS.
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EFFECT OF DIFFERENT PLANT EXTRACT COATINGS ON PHYSICAL
QUALITY PARAMETERS OF FRIGATE MACKEREL (Auxis thazard)

DURING ICED STORAGE

Elif Tugce Aksun’, Lahreche Talal? Fatih Ozogul

'Department of Seafood Processing Technology, Faculty of Fisheries, Cukurova University,

Adana, Turkey.

“University of Djelfa, High National Veterinary School of Algiers, Algeriers, Algeria

Plant extracts, particularly essential
oils that contain antimicrobial and/or
antioxidant activities have been com-
prehensively studied as an alternative
to synthetic preservatives in packing
films and as coating material for sea-
food industry.

Physical quality parameters (texture
and colour) of frigate mackerel (Auxis
thazard) coated with thyme and olive
leaf extracts were investigated during
18 days of iced storage. Frigate mack-
erel fillets were divided into 3 groups;
the control group without any coating
(C), thyme extract coatings (TEC) and
olive leaf extract coatings (OLEC). Fil-
lets were dipped in solutions with %1
thyme or olive leaf extracts for 10 min.
After that, coated and non-coated fil-
lets were vacuum packed and stored
inice at 3+1°C. White and dark muscle
of frigate mackerel were used sepa-
rately for textural and colour analysis.

Results of texture measurement of all
groups showed that textural deteri-
oration increased with storage time.
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While hardness and chewiness values
were significantly higher (P<0.05) in
white muscle, the values of adhesive-
ness, resilience and springiness were
higher in dark muscle in all samples.
Among coated samples, thyme extract
was more effective for all parameters
of texture of both white and dark
muscle of iced frigate mackerel than
olive leaf extract coating.

During iced storage, colour deteriora-
tion according to instrumental colour
analysis for lightness (L*), redness (a*),
and yellowness (b*) of frigate mackerel
was also observed for all groups. The
L* and b* values increased while a*
value decreased rapidly for all parts of
all groups. The most significantly co-
lour change for all groups occurred in
L* value during storage period. Main-
ly, thyme extracts prevented lightless
loss compared with other groups. Ini-
tial L* value was found 91.45 in frigate
mackerel and this value decreased to
87.75 in the control group and the fi-
nal L* value was 89.01 and 89.03 in
TEC and OLEC groups, respectively.
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Consequently, thyme and olive leaf  Keywords: frigate mackerel, plant extract
extract coatings improved texture and  coatings, quality parameters, colour
colour parameters of frigate mackerel,  /oss, texture

especially thyme extract coating.
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IMPACT OF FRESHNESS ON SENSORY QUALITY OF THAWED

SEABREAM (Sparus aurata)
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upv.es

The aim of this study was to evaluate
the impact of freshness on the quali-
ty of seabream submitted to a frozen
storage in different presentations. The
fish were slaughtered and divided in 3
treatments (Whole, Gutted and Fillets).
All of them were stored at refrigera-
tion (0 +/-1°C) for different times (5, 9,
11 and 18 days). Electrical conductivity
(TM) was assessed using a torrymeter®
for establish the grade of freshness be-
fore 1 month frozen storage (-30 °C) in
whole and gutted fish. After this time,
physico-chemical (TVB-N, TBARS, pH),
microbiological (Psychrotrophic Viable
Count) and sensory parameters (Qual-
ity Index -QI- and Descriptive Analyses
-intensity scales- for cooked fish) were
studied. Significant differences were
found between treatments over time for
TM, TVB-N and TBARS where fillets were
the worst evaluated. QI was satisfactory
5 days after slaughter and after 1 month
frozen storage for all the treatments
and significant differences were noted.
Fillets had the lowest assessment for fla-
vour meanwhile two distinct groups for
whole and gutted fish were appreciated,
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a very successful initial assessment at 9
days and then a questionable assess-
ment. Related to sensory descriptors,
seafood smell (optimal quality) was not
perceived in any treatment. Bitter flavor
showed very high significant differences
over the storage time for gutted fish and
texture (juiciness and flaky) was not dis-
tinct. Sensory profile was different and
specific for each sampling time. Whole
fish was related to seafood smell at day
5 while gutted had umami flavour and
fillets presented an unfavourable as-
sessment (flaky texture). At day 9, butyr-
ic smell appeared in whole while gutted
had a bitter flavour and fillets contin-
ued to be the worst. After 11 days, fil-
lets were very spoiled (flaky, butyric and
bitter). Gutted and whole fish showed
a bitter residual flavour. At the end of
the experience (18 days), all treatments
indicated a marked spoilage. The initial
freshness is the key for the quality of
thawed fish; freezing itself was unable
to maintain the initial quality of the raw
material. In conclusion, fillets were the
worst evaluated followed by gutted and
whole were the best preserved.
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THE DETERMINATION OF SHELF LIFE OF SOUS-VIDE APPLIED

Luciobarbus esocinus (Heckel, 1843)

Ayse Giirel Inanli, Yelda Yaz

Firat University/Fish Processing Technology of Fisheries Faculty, Elazig, Turkey

In this study, Luciobarbus esocinus
(Heckel, 1843) obtained from the Ke-
ban Dam Lake in Turkey were pre-
pared according to sous-vide method
and stored at +2 C°. Moisture, ash, fat,
protein, salt, pH, total volatile basic
nitrogen (TVB-N), thiobarbituric acid
reactive substances (TBARs), meso-
philic aerobic bacteria, total psychro-
philic bacteria, and yeast-mold num-
bers were determined in raw material.
The sensorial, chemical and microbio-
logical changes of products obtained
under the cold storage were analyzed
in 3 days interval with 3 replicates.

The data obtained from chemical
analysis was evaluated statistically;
the differences amongst different
cooking temperature applied groups
in term of moisture, protein, fat and
ash were found insignificant (p>0.05).
But pH, TVB-N values in groups during
storage period was found significant
(p<0.05). The total aerobic psychro-
phile, total aerobic mesophile and
yeast-mold numbers at groups treat-
ed different cooking temperature was
found insignificant (p>0.05). It was
observed that products prepared ac-
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cording to the sous-vide method are
liked considerably.

In conclusion, it was determined that
application of sous-vide technology
had a positive effect upon shelf life of
fish products.
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TENDERIZATION EFFECT OF FREEZING AND FROZEN STORAGE ON

SQUID MUSCLE

Nalan GOKOGLU"
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Squid is the most important member
of cephalopods. It has commercial
importance and high quality proteins.
Texture of meat affects considerably
acceptability by the consumers. Squid
mantle texture is known to be related
to its particular structure. Texture can
be improved by various technological
processes. Freezing is a physical pro-
cess involving the transformation of
water molecules from an amorphous
state to highly structured ice crystals.
The phase change can lead to protein
denaturation caused by alterations
in the chemical and physical environ-
ment of protein. The aim of this study
was to investigate tenderization ef-
fects of freezing and frozen storage
on squid (Loligo vulgaris) muscle by in-
vestigation of changes in proteins and
texture. Before treatments head, skin,
viscera and tentacles of squid were re-
moved. Squid samples were cut into
pieces of 4x4 cm. These pieces were
packed in polyethylene bags. The bags
were frozen in a blast freezer at -45°C
until the thermal centre reached
-18°C. Frozen samples were stored in
a deep freezer at -18°C for 30 days.
After freezing and during frozen stor-
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age total soluble protein and water
holding capacity decreased, total
free amino acid and cooking loss in-
creased in squid muscle. According to
instrumental texture analysis results,
freezing and frozen storage affect-
ed textural characteristics of squid.
Sensory texture parameters of squid
were affected by freezing and frozen
storage. The Scientific and Technolog-
ical Research Council of Turkey (TU-
BITAK) supported this study (Project
number 2130163)
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DIRECT FILLETING OF ATLANTIC SALMON - BLOOD ISSUES?

Karsten Heia, Bjorn Tore Rotabakk, Bjgern Roth

Nofima AS, Tromsa, Norway

Industrial slaughtering of Atlantic
salmon is a process that involves
stunning, gill cutting and bleeding (30
minutes in bleeding tanks) prior to
further processing. Some of the fish
are filleted and some fish is packed as
whole on ice and shipped to the mar-
ket.

Direct filleting of Atlantic salmon is
an alternative, and is currently under
development and testing at Nofima.
Here the fish is stunned, decapitated
and directly filleted, and the tradition-
al bleeding tanks are replaced with
gravity induced bleeding for 2-5 min-
utes. Using this approach, blood can
efficiently be collected and together
with the rest of the trimmings serve
as high quality rest raw material. How-
ever, there have been some concerns
whether the level of bleeding through
such a process is sufficient?

Hyperspectral Imaging is a method
that has been developed for mea-
suring the amount of residual blood
in fish fillets. Since oxidized blood is
easier to identify than fresh blood,
the method was applied on smoked
salmon fillets to measure the blood
levels in the main veins after bleeding.
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The sensitivity of the analysis is good,
and in combination with human inter-
pretation, the bleeding efficiency was
evaluated.

Our results show that Hyperspectral
Imaging is a valuable tool for blood
analysis of salmon fillets, and that di-
rect filleting removes blood from the
fillets as efficiently as or better com-
pared to traditionally bled fish. The
efficiency of the direct filleting meth-
od depends to a large extent on the
orientation of the fillets, after filleting,
and length of time of the gravity in-
duced bleeding before filleting.
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LACTIC ACID BACTERIA SELECTION FOR BIOPRESERVATION APPLICA-

TION ON FISHERY PRODUCTS

Norman Wiernasz'?3, Josiane Cornet’, Mireille Cardinal’, Delphine
Passerini', Marie-France Pilet?3, France Leroi’

"Laboratoire Ecosystemes Microbiens et Molécules Marines pour les Biotechnologies (EM?B), Ifre-
mer, Rue de ['lle d’Yeu, 44311 Nantes Cedex 03, France.
2UBL, Université Oniris, UMR1014 Secalim, Site de la Chantrerie, F-44307 Nantes, France.

SINRA, F-44307 Nantes, France

As fragile food commodities, fishery
and seafood products microbial and
organoleptic qualities can quickly
deteriorate. In this context, microbi-
al quality and security improvement
during the whole food processing
chain, using hurdle technology, a
combination of mild preserving tech-
nologies such as biopreservation,
modified atmosphere packaging, chi-
tosan coating, and superchilling, are
of great interest. In this work, 36 lac-
tic acid bacteria (LAB), from 5 species
(Carnobacterium maltaromaticum, Lac-
tococcus piscium, Leuconostoc gelidum,
Vagoccocus penaei, Vagoccocus fluvialis)
isolated from previous projects and
known to possess antimicrobial ac-
tivity, had been screened further, for
their potential application as biopro-
tective cultures in fishery products.
LAB strains were selected firstly on
their inhibitory activity against 6 spoil-
ing bacteria (Shewanella baltica, Photo-
bacterium phosphoreum, Brochothrix
thermosphacta,  Lactobacillus — sakel,
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Hafnia alvei, Serratia proteamaculans)
and 1 pathogenic bacteria (Listeria
monocytogenes), commonly isolated
from salmon and cod based prod-
ucts. Experiment were carried out in
fish juice model, both in salmon and
cod juice (1.5% NaCl, 1% D-glucose,
0.01% L-methionine, L-cysteine, TMA,
buffered at pH 6.7 in 0.1 M phosphate
buffer), miniaturized in 96-well plate
assays. Inhibitory tests are based on
a 96h at 15°C co-culture between
LAB and targeted bacteria, respec-
tively inoculated at 10° and 102 CFU/
ml. Enumeration of targeted bacteria
was performed with a micro-enumer-
ation method by platting 5 pl of each
10-fold dilution on selective medium.
Inhibition is quantified by comparison
with control in pure culture. LAB spoil-
age potential was also investigated,
both in cod and salmon juice, by per-
forming a sensory analysis. 12-trained
panellists have been asked to score (0
to 10) each LAB strain characteristic
odor intensity. These two first screen-
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ing key steps allowed highlighting LAB
sensory signatures and inhibition pro-
files existence that seem to be species
correlated. LAB selection was refined
on 4 next criteria: 1) chitosan resis-
tance at 0.02% final concentration in
salmon juice solution at pH 6.0 and
pH 6.6; Il) freezing resistance (- 80°C,

3h); lll) biogenic amines production
profiles (tyramine, histamine produc-
tion); and IV) antibiotics resistance.
According to this screening approach,
6 LAB strains were selected for further
inhibitory assays in cod and salmon,
alone or in combination with other
hurdle technologies.
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PROBIOTICS FUNCTION OF CELL-FREE EXTRACT OF SEVERAL LAC-
TIC ACID BACTERIA STRAINS ON HISTAMINE AND OTHER BIOGENIC
AMINES FORMATION BY COMMON FOOD-BORNE-PATHOGENS_

Fatih Ozogul', Nurten Toy?,

'Department of Seafood Processing Technology, Faculty of Fisheries, Cukurova University, Adana,

Turkey.

?Cukurova University, Faculty of Agriculture, Department of Animal Science, 01330, Adana,

Turkey.

Probiotics are metabolic products of
non-pathogenic microorganisms in-
cluding Lactobacillus, Bifidobacterium,
Pediococcus, Lactococcus, Bacillus and
yeasts that have favorable impacts
on human health contributing to the
maintenance of intestinal microbial
balance and enhance the host im-
mune system. In order to monitor
unfavorable compounds such as
biogenic amines in fermented food,
some lactic acid bacteria (LAB) strains
that have probiotic function may play
important roles as starter cultures,
co-cultures, or bioprotective cultures
to enhance food quality and safety.
Biopreservation functions of LAB are
often used in food industry because
of their wide range of antimicrobial
metabolites including organic acids,
diacetyl, acetoin, hydrogen peroxide,
antifungal peptides and bacteriocins
without safety implications.

The impact of cell free extract (CFE)
of several lactic acid bacteria strains
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(Leuconostoc mesenterodies subsp. cre-
moris, Pediococcus acidophilus, Lacto-
coccus lactis subsp. lactis, and Strepto-
coccus thermophiles) on histamine and
other biogenic amines production by
Salmonella Parathypi A, Listeria mono-
cytogenes, Staphylococcus aureus and
Escherichia coliwas studied in histidine
decarboxylase broth (HDB). The per-
centage of CFEs concentrations ob-
tained from LAB were 50 and 25 and
the control was without CFE.

Histamine formation by E. colj, S. Para-
typhi A and S. aureus was found to
be 11163.5 mg/L, 10387.5 mg/L and
7330.6 mg/L, respectively. All of the
CFE of LAB strains significantly (P <
0.05) lowered histamine (HIS), ammo-
nia and other biogenic amines pro-
duction by common four foodborne
pathogens since the metabolites pro-
duced by the fermentation process re-
sult in the reduction of food spoilage
bacteria and their toxins production.
Although, some of the CFEs obtained
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by LAB strains showed stimulation im-
pact on dopamine and tyramine, most
of the CFEs revealed considerable in-
hibition effects on putrescine, cadav-
erine, spermine, trimethylamine and
agmatine formation. Consequently,
the results of this current study indi-
cated that the functions of CFEs var-

ied depending on not only LAB strains
and their growth conditions, but also
on the CFE concentrations used and
the pathogens interaction with LAB.

Keywords: Lactic acid bacteria (LAB), probiot-
ics, cell-free extract, food-borne pathogen, his-
tamine, biogenic amines
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THE EFFECTS OF CELL FREE EXTRACT OF Lactobacillus plantarum AND
Pediococcus acidolactici ALONE OR IN COMBINATION WITH THYME
AND LAUREL EXTRACTS ON MICROBIOLOGICAL AND CHEMICAL

QUALITY OF FERMENTED SARDINE

Esmeray Kuley Boga', Mustafa Boga?, Mustafa Durmus’,

Yilmaz Ucar’, Ali Riza Kosker!

'Department of Seafood Processing Technology, Faculty of Fisheries, University of Cukurova,

Adana, Turkey.

?Bor Vocational School, University of Nigde, Nigde, Turkey

Effects of cell free extract of Lactobacil-
lus plantarum and Pediococcus acidolac-
tici alone or in combination with thyme
and laurel extracts on microbiological
and chemical quality fermented and
vacuum packaged sardine were inves-
tigated during 8 week of storage. Sar-
dine fillets were divided into 7 groups
which are control group without any
cell free extract and thyme/laurel ad-
dition, LP and PA group with cell free
extract of Lb. plantarum (LP) and Pd. ac-
idolactici (PA) at doses of 8%, THPA and
THLP group with thyme at doses of
0.5% and cell free extract of Lb. planta-
rum and Pd. acidolactici at doses of 8%,
and LAPA and LALP group with 0.5%
laurel and cell free extract of Lb. plan-
tarum and Pd. acidolactici at doses of
8%. According to sensory assessment,
shelf life of fermented fish was found
as 5 week for control, 6 week for LP, PA,
LALP and LAPA, and 7 week for THPA
and THLP. THPA and THLP had the low-
est TBAvalues than other groups. Initial
TVB-N value was 17.48 mg/100 g and
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remained below 35 mg/100 g until 7"
weeks for all groups. The lowest bacte-
rial growth was observed in THPA and
THLP group during storage periods.
At the point of sensory rejection, total
psychrophilic counts of control, LP, PA,
LALP, LAPA, THLP and THPA were 5.92,
6.48, 6.42, 6.06, 6.23, 6.10 and 6.0 log
cfu/g, respectively. At the beginning
of storage, the highest lactic acid bac-
teria count was observed for control
group, although LP and PA group had
the highest lactic acid bacteria count
towards the end of storage. Enterobac-
teriaceae slightly increased with storage
time and the highest bacterial growth
was found for control (3.68 log cfu/g),
LP (3.60 log cfu/g), PA (3.51 log cfu/g)
and LALP (3.51 log cfu/g) group. The
study result revealed that the use of
cell free extract of Lb. plantarum and
Ped. acidolactici in combination with
thyme extract was the most effective
way to improve shelf life of fermented
fish.
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ANTIMICROBIAL AND ANTIOXIDANT EFFECTS OF NANOEMULSIONS
BASED ON HERB OILS (ROSEMARY, LAUREL, THYME AND SAGE) ON

THE QUALITY OF RAINBOW TROUT

Mustafa Durmus, Yesim Ozogul, Yilmaz Ucar

Department of Seafood Processing Technology, Faculty of Fisheries, University of Cukurova, Ad-

ana, Turkey

Nanotechnology can be applied to all
areas of food science such as food pro-
cessing, packaging, safety, nutrition
and nutraceuticals. Nanoemulsions
are gaining popularity and also known
as ideal carrier for the delivery of lipo-
philic substances because of ease of
preparation, small particle size, their
enhanced bioavailability, bioafficacy
and kinetic stability. Nanoemulsions
are also regarded as self-preserving
antimicrobials due to bound water in
their structure and thus no available
water to microorganisms.

Essential oils (EOs) are plants sec-
ondary metabolites, which have been
used in medicine, cosmetic, and food
industry. The use of EO as aroma and
flavor ingredients has increased re-
cently because of the growing con-
sumer demand for natural products
and the replacement of synthetic ad-
ditives in the food industry. As per our
knowledge, there is no report on the
preservation of fish with nanocemul-
sion based on herb EOs. Hence, the
proposed research evaluates the ef-
fects of nanoemulsions based on EOs
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(rosemary, laurel, thyme and sage) on
the quality of cultured rainbow trout
as fish preservatives. This project was
funded by the Scientific and Techno-
logical Research Council of Turkey
(TUBITAK, TOVAG-2130283).

Nanoemulsions were prepared ac-
cording to Joe et al. (1999) with mi-
nor modification. Physical properties
of nanoemulsions were analyzed
in terms of viscosity, particle size of
droplets, thermodynamic stability,
refractive index, and surface tension.
Fish fillets were immersed for 3 min in
the nanoemulsions prepared with dif-
ferent oils. During 24 days of storage,
sensory (raw and cooked), chemical
(TBA (thiobarbituric acid), pH, TVB-N
(total volatile basic nitrogen), PV (per-
oxide value), FFA (free fatty acids)) and
microbiological quality (total meso-
philic aerobic and psychrophilic aero-
bic bacteria, Enterobacteriaceae count)
of rainbow trout fillets in ice at 2+2 °C
were carried out. Nanoemulsions of
essential oils enhanced organoleptic
quality of rainbow trout. Shelf life of
rainbow trout was found as 14 days
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for the control, 17 days for the treat-
ment groups. The use of nanoemul-
sions based on all essential oils re-
duced the values of the biochemical
parameters, especially in rosemary
and thyme groups. The lowest bac-

terial numbers were obtained from
rosemary followed by thyme group.
Among the essential oils, it can be
concluded that rosemary and thyme
can be recommended for nanoemul-
sion as a preservative for fish fillets.
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ORGANIC ACIDS (LACTIC, ACETIC, SUCCINIC, PROPIONIC, FORMIC
AND BUTYRIC) PRODUCTION BY LACTIC ACID BACTERIA IN VARIOUS

FISH INFUSION BROTH

Fatih Ozogul’, Sezen Ozcelik?

'Department of Seafood Processing Technology, Faculty of Fisheries, Cukurova University, Adana,

Turkey.

’Department of Biology, Faculty of Science and Letters, University of Cukurova, 01330, Adana,

Turkey.

Lactic acid bacteria (LAB) is the most
important group of microorganisms
used in fermented foods. They have
vital importance because of their
physiological features including sub-
strate utilization, metabolic capabili-
ties and probiotic properties. Discov-
ery of organic acids formation by LAB
has great significance to the food in-
dustry since the most suitable starter
cultures have ability to improve food
quality and safety. LAB are selected
according to their technological char-
acteristics such as their effectiveness
in lactic acid production and pH re-
duction ability, as well as antimicrobial
activity against food-borne pathogens.

A very limited number of research
have been performed on organic
acid production by LAB strains. Thus,
production of lactic, acetic, succinic,
propionic, formic and butyric acid by
LAB was investigated in various fish in-
fusion (anchovy, sea bass, tilapia and
trout) and MRS broth (control) by us-
ing HPLC method in order to find out
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the ability of organic acid formation by
LAB strains.

Significant differences were found in
organic acid levels (P<0.005) among
bacterial strains. Succinic acid forma-
tion was the highest by LAB although
acetic acid was produced at the lowest
levels. The highest lactic acid produc-
tion was observed with Lb. actis sub-
sp. lactis and Pc. acidilactici in anchovy
infusion broth, with values of 2403 and
2345 mg/L, respectively. Acetic acid
production was 822 and 803 mg/L
by Lb. acidophilus and Lb. delbruec-
kii subsp. lactis in anchovy infusion
broth, respectively while succinic acid
production ranged from 142 mg/L to
9231 mg/L. Propionic acid formation
by Pc. acidilactici was 3747 mg/L in sea
bass infusion broth whereas Lb. lactic
subsp. cremoris produced less than
thatin MRS broth (2344 mg/L) and bu-
tyric acid production was above 1000
mg/L in MRS broth by Lb. acidophilus.

The present study result indicated
that organic acid production varied
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significantly depending on LAB strains
and growth medium. This specified
that fish infusion broth play crucial
role in organic acid production. In fact,
LAB strains tested were very prom-
ising sources for novel products and

applications to provide food safety
due to their high ability to form organ-
ic acids.

Keywords: Lactic acid bacteria, organic acids,
HPLG, fish infusion broths, MRS broth
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INHIBITION IMPACTS OF ORGANIC ACIDS (LACTIC, FUMARIC,
SUCCINIC AND ORTO-PHOSPHORIC) ON BIOGENIC AMINES
FORMATION BY SPOILAGE BACTERIA AND COMMON FOOD-BORNE

PATHOGENS

Fatih Ozogul', Mustafa Durmus’, Yilmaz Ucar’, Esmeray Kuley', Yes-
im Ozogul', Hatice Yazgan3, Ilyas Ozogul?

"Department of Seafood Processing Technology, Faculty of Fisheries, University of Cukurova,

Adana, Turkey.

2Cukurova University, Faculty of Agriculture, Department of Animal Science, Adana, Turkey.

*Department of Food Hygiene and Technology, Faculty of Veterinary Medicine of Ceyhan, Univer-

sity of Cukurova 01330, Adana, Turkey

The effects of lactic, fumaric, succin-
ic and orto-phosphoric acids at level
of 0.5% on ammonia (AMN) and bio-
genic amines (BAs) production by sev-
en reference strains (Staphylococcus
aureus ATCC29213, Escherichia coli
ATCC25922, Klebsiella  pneumoniae
ATCC700603, Camplylobacter jejuni
ATCC 33560, Yersinia enterocolitica
NCTC 11175, Salmonella Parathypi
A NCTC13 and five bacteria isolated
from spoiled fish (Enterobacter cloa-
cae, Proteus mirabilis, Vibrio vulnificus,
Photobacterium damselae and Pseudo-
monas luteola) were investigated using
HPLC method in histidine decarboxy-
lase broth.

Significant differences were observed
among the reference strains and fish
spoilage bacteria in terms of ammonia
(AMN) and BAs production (p < 0.05).
All strains tested showed amino acid
decarboxylase activity. AMN produc-
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tion by bacterial strains ranged from
7.13 mg/mL to 78.29 mg/mL (P. luteo-
la). The highest histamine production
was observed by C. jejuni (8.62 mg/L)
and P. damselae (6.13 mg/L). Pres-
ence of lactic acid in histidine decar-
boxylase broth significantly increased
histamine production by C. jejuni, al-
though significant inhibition in hista-
mine production was observed with
fumaric acid addition. P. luteola did
not have ability to produce histamine
in the presence of orto-phosphoric
acid. Putrescine and cadaverine pro-
duction by P. damseale was the high-
est (17.80 vs. 13.58 mg/L) compared
to other bacteria. Tyramine produc-
tion by bacteria lower than 9 mg/L.
Succinic acid generally induced lower
tyramine accumulation in histidine
decarboxylase broth. Y. enterocolitica
and P. damselae produced 98.90 and
24.64 mg/L of serotonin, respectively.
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Organic acids considerably reduced
serotonin production by these bacte-
ria. TMA was one of the main amine
produced bacteria, with ranging value
of 1.89 mg/L and 160 mg/L. TMA accu-
mulation was the lowest by E. clocea
and K. pneumoniae in the presence of
succinic acid and by P. luteola in the
presence of lactic acid.

The result of the study showed that
the effect of organic acids on AMN
and BAs production by references
strains and fish spoilage bacteria in
histidine decarboxylase broth varied
depending on organic acid used, spe-
cific amine and bacterial strains.
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THE EFFECTS OF ORGANIC ACIDS ON BIOGENIC AMINE PRODUCTION
BY FISH SPOILAGE AND FOOD BORNE PATHOGENS IN TYROSINE

DECARBOXYLASE BROTH

Fatih Ozogul, Yilmaz Ucar, Mustafa Durmus, Ali Riza Kosker

Department of Seafood Processing Technology, Faculty of Fisheries, University of Cukurova, Ad-

ana, Turkey

The impact of lactic, fumaric, succinic
and ortho-phosphoric acids at level of
0.5% on ammonia (AMN) and biogenic
amines (BAs) formation by seven ref-
erence strains (Staphylococcus aureus
ATCC29213, Escherichia coli ATCC25922,
Klebsiella  pneumoniae  ATCC700603,
Camplylobacter jejuni ATCC 33560, Yersin-
ia enterocolitica NCTC 11175, Salmonella
Parathypi A NCTC13 and five bacteria
isolated from spoiled fish (Enterobacter
cloacae, Proteus mirabilis, Vibrio vulnificus,
Photobacterium damselae and  Pseudo-
monas luteola) were studied using in ty-
rosine decarboxylase broth (TDB).

All tested bacterial strains were capable
of decarboxylating more than one ami-
no acid. Significant differences (P<0.005)
were observed in AMN and BA produc-
tion among all strains in TDB. All bacteria
tested produced more than 3.97 mg/L of
AMN. The highest AMN production was
observed by Phot. damselae (32.30 mg/L)
in the presence of fumaric acid. The
most produced amines by bacteria were
tyramine, dopamine, agmatine and sero-
tonin. Histamine production by bacteria
was generally below 10 mg/L, although
Pro. mirabilis produced histamine at the
highest concentration (28.89 mg/L) in
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the presence of fumaric acid. Tyramine
production by Kleb. pneumoniae, Camp.
Jejuni and Vib. vulnificus was significantly
inhibited by addition of organic acids.
However, significant increases in tyra-
mine production were observed by S.
Paratyphi A and Yer. enterocolitica in the
presence of lactic acid and ortho-phos-
phoric acid and by Phot. damselae and
Ent. clocea in the presence of succinic
acid. Putrescine and cadaverine produc-
tion by fish spoilage bacteria were below
43 and 32 mg/L, respectively. The high-
est concentration of dopamine (DOP)
was produced by Pseu. luteola which was
159.80 mg/L while agmatine (AGM) was
82.64 mg/L for S. Paratyphi A. Organic
acids significantly suppressed dopamine
production by Pseu. luteola, Prot. mirabi-
lis, S. Paratyphi A, whereas ortho-phos-
poric acid and lactic acid was generally
reduced agmatine production by bacte-
ra.

The result of the study showed that the
effect of organic acids on AMN and BAs
production by references strains and
fish spoilage bacteria in TDB varied de-
pending organic acids used, on specific
amine and bacterial strains.

ORAL PRESENTATION



46" WEFTA CONFERENCE

12-14 October 2016 e Split, Croatia

EXTRACTION AND CHARACTERIZATION OF MICROPLASTICS IN
SEAFOOD: IDENTIFICATION OF A SUITABLE PROTOCOL AND

APPLICATION TO FIELD STUDY

Alexandre Dehaut', Anne-Laure Cassone?, Laura Frére?, Ludovic
Hermabessiere', Charlotte Himber', Emmanuel Rinnert3, Gilles Riv-
iere4, Christophe Lambert?, Philippe Soudant? Arnaud Huvet®, Guil-

laume Duflos’, Ika Paul-Pont?
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du Diable - CS 10070, 29280 Plouzané, France

“ANSES - Direction d’Evaluation des Risques, 14 rue Pierre et Marie Curie, 94701 Maisons-Alfort

Cedex, France.

SIFREMER - Laboratoire des Sciences de I'Environnement Marin (LEMAR) - UMR 6539 / UBO /

CNRS 7 IRD / IFREMER, 29280 Plouzané, France

Marine litter consists in 60 to 80% of
plastics including microplastics, usual-
ly defined as particles with a size be-
low 5 mm. Microplastics now consti-
tute a major worldwide concern with
physical and chemical threats relative
to adsorbed persistent organic pollut-
ants or plastic additives such as poly-
brominated diphenyl ethers (PBDE),
bisphenol A or phthalates.

To date, international bodies recom-
mend using standardized, effective
and cost efficient analytical methods
since microplastics studies implies
sampling a large number of individu-
als. Nonetheless, protocols currently
dedicated to microplastics isolation
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are still facing limits such as particle
sizes, polymer degradation or huge
dwell times. The purpose of this work
was to benchmark six existing proto-
cols using acidic, alkaline, oxidizing or
enzymatic solutions. Studies were fo-
cused on the impact of protocols on
polymers and their efficiency digest-
ing organic matter. A first step allowed
selecting and slightly modifying the
three most promising protocols af-
ter tests on six of the most produced
plastics in the world. These three pro-
tocols were then applied to 15 differ-
ent polymers and their impacts were
assessed based on weighing, micro-
scopic observations, identification by
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pyrolysis coupled with GC/MS (Pyr-
GC/MS) and Raman microspectrom-
etry. Selection of suitable protocols,
j.e. with no incidence on polymers,
was performed by comparison of the
results obtained before and after ap-
plication of digestion methods. Finally,
a single protocol using 10% KOH (60°
C, 24h) was retained after tests per-
formed on seafood tissues, consisting
in evaluation of digestion efficiencies
and spiking tests. Based on these re-

From Local FISH to Global Dish - Innovation

Split, Croatia

sults, a large scale study was launched
on six species of fish and shellfish pri-
marily consumed in France, to assess
the prevalence of microplastics in
their tissues. This study confirms the
possibility of routinely use this meth-
od in the laboratory.

The selected protocol could now be
proposed as an efficient and cost ef-
fective isolation process of microplas-
tics from seafood tissues.
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HIGH PRESSURE AND ENZYME FACILITATING THE SHELL LOOSENING
OF COLD-WATER SHRIMPS (Pandalus borealis)
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'Department of Food Science, Faculty of Science, University of Copenhagen, Rolighedsvej 26, 1958

Frederiksberg C, Denmark

’National Food Institute, Technical University of Denmark, Saltofts Plads, Building 221, DK-2800

Kgs. Lyngby, Denmark

’Royal Greenland A/S, Hellebarden 7, DK-9230 Svenstrup J, Denmark
“Launis Fiskekonserves A/S, Industrivej Nord 2-4, DK-9982 Aalbeek, Denmark

Shell-loosening before peelingis a par-
ticularly important step in the shrimp
processing. The process can affect
the vyield, organoleptic quality and
nutritious values of the finished prod-
ucts. From a processing viewpoint, the
currently used brine and ice methods
are concerning of quality-degrading
and time-consuming issues since it
may take up to 4-5 days to have the
ready-to-peel shrimps. The emerg-
ing high pressure processing and the
enzymatic hydrolysis are two alterna-
tive technologies used in this study in
order to improve the shell-loosening
process while still maintaining the
quality of shrimps (Pandalus borea-
lis). This study aimed at firstly inves-
tigating the protein changes in the
epidermis and the shell of control
and treated shrimps, secondly accel-
erating the shell-loosening process
(improving the peelability) by the two
above-mentioned technologies, and
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lastly investigating the microstruc-
tural changes of shrimps subjected
to high pressure and enzyme treat-
ment. The protein changes were ex-
amined using 2D gel electrophoresis.
The peelability was measured using
a newly developed method based on
the tensile-force test with particular
fixtures and parameters. With light
microscopy, fluorescence microscopy
and transmission electron micros-
copy, the microstructural changes in
the muscle-shell connection under
the two shell-loosening technologies
were compared with those of fresh
shrimps. The findings obtained from
this study provide new insights for de-
veloping the alternative and effective
shell-loosening technologies.
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GELATION OF MECHANICALLY EXTRACTED RAW BLUE CRAB MEAT

Deysi Cando’, Helena M. Moreno’, Tyre Lanier?

'Institute of Food Science, Technology and Nutrition (ICTAN-CSIC), José Antonio Novais 10, 28040

Madrid, Spain

’Food Science Department, North Carolina State University, Raleigh, North Carolina 27695-7624,

USA.

In North America, blue crab (Callinect-
es sapidusis) meat is commercially
available only in cooked, hand-picked
form. Mechanical extraction of raw
crab meat will increase meat yield
and reduce production costs, but
the lump texture is destroyed and
thus less appealing. A process is thus
needed to restructure the meat, with-
out inducing yield loss, into a lump
form suitable for typical blue crab ap-
plication in foods. Microbial transglu-
taminase (MTGase), an enzyme typi-
cally used for protein-protein covalent
cross-linking, was combined with
high pressure processing (HPP; 300
MPa/10min/room temperature), to
induce meat gelation (restructuring).
Variables studied included additive
levels (sodium chloride, tetrasodium
pyrophosphate, egg white, sucrose,
MTGase), low temperature pre-in-
cubation ('setting: 40°C/40min), and
heating (90 °C/30min). Breaking force
(BF) and breaking deformation (BD)
were determined as the most repre-
sentative parameters of a gel quality.
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It was observed that, for raw gels, ei-
ther HHP or setting alone enhanced
BF&BD as compared to gels without
any treatment; but these two treat-
ments used in combination resulted
in gels with significantly higher break-
ing force (strength) and deformability.
For cooked gels, there was a similar
trend in BF as for the raw gels, though
BD was lower than in raw gels and
did not exhibit significant differences
among cooked samples.

The results clearly demonstrated
that, by using optimized combina-
tions of these treatments, mechan-
ically extracted raw blue crab meat
can be successfully restructured into
the more commercially acceptable
product form of either raw or cooked
lumps.
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EFFECT OF HIGH-PRESSURE TREATMENT ON BIOCHEMICAL CHANGES
IN SARDINE (Sardine pilchardus) DURING A SUBSEQUENT 9-MONTH

FROZEN STORAGE

Méndez, L.", Fidalgo, L.2, Pazos, M., Lavilla, M., Torres, J. A4, Saraiva,

J. A2 Aubourg, S. P.', Vazquez, M.5

'Marine Research Institute (CSIC; Vigo, Spain)
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High-hydrostatic pressure technology
has shown to retain the sensory and
nutritional properties of food while
inactivating microbial populations and
endogenous enzyme activity. How-
ever, the employment of relatively
strong high pressure (HP) conditions
has been reported to produce lip-
id oxidation and protein breakdown
when marine species are encoun-
tered. Sardine (Sardina pilchardus) is
a small pelagic fish species captured
and consumed in large amounts in
South-European and North-African
countries. One of the factors limiting
its commercial use is the difficulty of
its preservation under frozen condi-
tions. The present research focuses
on the quality retention of sardine
under frozen conditions (-18 °C for 9
months). In it, the effect of a previous
HP treatment (pressure levels: 125,
150, 175 and 200 MPa; pressure hold-
ing time: 0 min) on different biochem-
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ical constituents was tested. Inhibition
(p<0.05) of lipid hydrolysis develop-
ment (lower free fatty acid formation
and lipase activity) could be observed
in frozen fish subjected to previous
HP treatment, this effect being stron-
ger with increasing pressure applied.
According to the different lipid oxida-
tion indices (peroxides, thiobarbituric
acid, fluorescence and polyenes),
previous HP conditions applied did
not show a definite effect on the lip-
id oxidation development (p>0.05).
Additionally, HP treatment did not
lead (p>0.05) to a substantial modifi-
cation of the activity of acid phospha-
tase and cathepsins B and D, as well
as on the electrophoretic patterns of
sarcoplasmic and myofibrillar protein
fractions. However, HP processing led
to a decrease in myofibrillar proteins
content in frozen fish, this effect be-
ing higher in samples corresponding
to the 175- and 200-MPa treatments.
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This research showed that employ-
ment of HP conditions in the 125-200
MPa range results in minor biochemi-
cal modifications throughout a further
9-month frozen storage. Results of
the present study indicate the need

of HP conditions optimisation, partic-
ularly when combined with freezing,
frozen storage and thawing to ensure
a higher quality retention and thus the
commercial acceptability of the frozen
product.
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EFFECT OF HIGH PRESSURE PROCESSING IN REDUCING
PHOTOBACTERIUM PHOSPHOREUM AND HISTAMINE FORMATION

IN MARINATED HERRING
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Histamine can be formed in seafood
during various steps between catch and
consumption. This is important as prod-
ucts containing 50-100 mg/kg or more
are considered toxic and likely to cause
histamine fish poisoning (HFP). HFP is a
mild disease with allergy-like symptoms
including rash, nausea, headache and
sometimes diarrhea. Histamine is pro-
duced by the decarboxylation of free
histidine, and results in the activation of
either endogenous or bacterial histidine
decarboxylase. Photobacterium phospho-
reum is known to be a psychrotrophic
and halophilic histamine producing bac-
teria, which is may be commonly found
in the marine environment. Histamine
formation by P. phosphoreum cannot
be prevented by chilling of seafood to
0-5°C alone. With the increasing de-
mand for minimally processed foods,
non-thermal processing has become
an alternative to conventional methods.
High pressure processing (HPP) is one
of the non-thermal technologies used
in the preservation of many food prod-
ucts since it has the capacity to inacti-
vate product-spoiling microorganisms at
low temperatures. The objective of this
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study was to investigate the inhibitory ef-
fects of HPP (100, 300 and 500 MPa for
5 min) on the growth of P. phosphoreum
and histamine formation in marinated
herring during refrigerated storage for 3
months. At the beginning of the storage,
viable cell counts were 2.64 and 2.56 log
CFU/g in control and 100 MPa pressure
treated group, respectively, whereas bac-
teria population exceeded 7 log CFU/g in
these groups at the end of the storage.
No bacteria growth was observed in
300 MPa and 500 MPa pressure treated
groups until 450 and 60" day of storage,
respectively. Besides viable cell counts
did not reach limit value during the stor-
age period in both 300 MPa and 500 MPa
treated groups. HPP treatment (300 MPa
and 500 MPa) significantly reduced the
histamine formation. While histamine
level reached 116.41 mg/kg at 60" day
of storage in control, this level remained
under 50 mg/kg in both 300 MPa and
500 MPa treated groups throughout the
storage. According the results, growth of
P. phosphoreum can be inactivated and
histamine formation can be reduced at
pressure 300 MPa and above in marinat-
ed herring.
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CONTENT OF MINOR COMPONENTS IN FISH OILS OF DIFFERENT FISH
SPECIES AND PROCESSING TECHNOLOGIES
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N-3 polyunsaturated fatty acids (n-3
PUFA), in particular EPA and DHA, are
mainly responsible for the health ben-
efits resulting from fish consumption.
Encapsulated fish oil or n-3 PUFA con-
centrates produced from fish oils are
convenient alternatives for a desirable
increased intake of these essential mi-
nor components. For producing fish
oil intended for human consumption,
essential processing steps including
oil extraction, refining, purification,
and enrichment are usually applied.
Refining of crude fish oil is often nec-
essary to remove environmental con-
taminants such as dibenzo-p-dioxins,
dibenzofurans (PCDD/Fs), dioxin-like
polychlorinated biphenyls  (dI-PCBs)
and non-dioxin-like PCBs (ndI-PCBs) in
order to comply with legal limits and
to enhance shelf-life. However, during
the deodorization of fish oil, process
contaminants such as 2-monochlo-
ropropane-1,3-diol (2-MCPD) esters,
3-monachloropropane-1,2-diol (3-
MCPD) esters and glycidyl esters may
be formed.
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The aim of the present study was to
provide a comprehensive overview on
the content of environmental and pro-
cess contaminants in fish oils derived
from different fish species treated with
different processing technologies. Fur-
thermore, concentrations of EPA, DHA
and n-3 PUFA have been analyzed in
different fish oil products.

The contents of PCDD/Fs, dI-PCBs and
ndl-PCBs are well below the legal limits
for food grade fish oil in analyzed crude
fish oils from farmed fish, but not in
fish oils originating from captured fish.
A reduction in the amount of PCDD/F
and dI-PCBs could be achieved by filtra-
tion with active carbon. 2- and 3-MCPD
ester and glycidyl ester contents are
considerably higher in the investigated
refined fish oils compared to the crude
fish oils. Additionally, the analyzed and
labelled concentrations of EPA, DHA
and n-3 PUFA values showed satisfying
compliance, not confirming frequent
deviations from labelled concentra-
tions as stated in earlier reports.
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SHELF LIFE OF SALT-CURED COD (Gadus morhua L.) STORED AT

ELEVATED TEMPERATURES_

Lorentzen, G., Egeness, F.-A., Eskildsen Pleym, I., Sandaker, E., Ytter-

stad, E.

Nofima AS, Tromsg, Norway

Dried salt-cured cod is a commercially
important product for Norway and it
is exported to markets in Latin Ameri-
ca, Southern Europe and Africa. From
Norway, the fish is usually exported as
split. Once arriving at destination mar-
ket, the fish is normally cut followed by
package in polystyrene boxes and fi-
nally wrapped with a plastic film. These
products are more consumer friendly,
which fit better with the logistics of
retail and of the modern family life.
Some markets of this product do have
not adequate refrigeration facilities
which may result in red discoloration
due to growth of extreme halophiles.
According to Codex Alimentarius, salt-
cured fish with red discoloration is
considered as defective and it cannot
be sold.

In our work, we have studied the shelf
life of packaged dried salt-cured cod,
i.e. the number of days until the prod-
uct obtain a red discoloration, during
storage at 25, 30 and 35 °C. At all
temperatures, the product have been
stored at 60 and 80% relative humid-
ity (RH). In addition, products with dif-
ferent water content were included.
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Temperature and humidity have been
selected based on relevant storage
conditions for this product.

The results show that shelf life varies
by temperature, RH, water content
and the initial level of extreme halo-
philes. In general, products stored at
60% RH had a longer shelf life com-
pared to corresponding products
stored at 80% RH, and storage at 25
oC revealed a longer shelf life than
storage at 30 and 35 °C.

A majority of dried salt-cured prod-
ucts are sold and consumed season-
ally, implying a generally short time
span from buying and selling. In Bra-
zil, 60-70% of the annual sale occur
during Easter, Christmas and New
Year. Products not sold in these peak
seasons may need to be stored for a
prolonged period of time, and thereby
risking a red discoloration. Having a la-
bel showing the exact shelf life of the
product will be informative to the con-
sumers and thereby reduce the risk of
complains due to red discoloration.
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INVESTIGATION OF FLESH QUALITY AND SHELF LIFE AT DIFFERENT
STORAGE CONDITIONS OF EUROPEAN SEA BASS, DICENTRARCHUS
LABRAX, FED WITH DIETS INCLUDED NATURAL AND SYNTHETIC

ADDITIVES

Serhan Mantoglu', Derya Giroy', Onur Karadal', Ufuk Celik?

"Yalova University, Armutiu Vocational School, 77500, Armutlu-Yalova, Turkey
2Fge University, Faculty of Fisheries, 35100, Bornova-izmir, Turkey

This study was carried out to examine
the shelf life and fillet quality of sea
bass fed with diets which are includ-
ed grape seed extract (GSE) and Vita-
min E. In the study, fish were fed with
4 experimental diets (Control, GSE,
Vitamin E and mixture of GSE - Vita-
min E) for 18 weeks. There were no
significant differences observed be-
tween the growth parameters of fish
fed with experimental diets (P>0.05).
In the feeding trail in order to evaluate
the relationship between the experi-
mental diets and the growth perfor-
mance of fish economically, economic
conversion and economic profitability
ratios were calculated due to reveal
the most cost-effective and proper
diet used in this trial. After the feeding
trial, fish were harvested and stored
at 4°C in ice. Samples were taken at
day 0, 7, 14 and 21. In the storage tri-
al, biochemical (crude protein, crude
lipid, humidity and ash), chemical
(TVB-N, TBA, pH, fatty acid profile) co-
lour change and microbiological anal-
yses were performed. Results from
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analyses indicated that fish were fed
with GSE included diet the exceeded
the upper limit for microbiological
counts later than the others. The low-
est TVB-N value was detected from
GSE extract when the upper limit for
microbiological count exceeded (14™
day of storage). The consumable lev-
els for TBA never exceeded through-
out the storage period. However,
there were observed increases for
TBA when the upper limit for micro-
biological count exceeded (14™ day
of storage). For the colour change, L*
value of the groups showed increases
entire storage periods. Overall, GSE
extract was overcoasting for culture
conditions than the other diets, in the
storage trial better results were ob-
tained from this diet group than the
others.
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NOVEL MICROPLATE-BASED SPECTROPHOTOMETRIC ASSAY
ALLOWING QUANTITATIVE MEASUREMENT OF DIETARY
NUCLEOTIDES IMP, INOSINE AND HYPOXANTHINE IN AQUAFEED

SAMPLES

Larissa Balakireva

NovoCIB, 115 avenue Lacassagne, 69003, Lyon France

Nucleotides participate in nearly all
biochemical processes important for
animal growth providing the cells with
the energy (ATP), metabolic enzyme
cofactors (NAD+, FAD, and CoA) and
building blocks for nucleic acids syn-
thesis. The supplementation of feed
with dietary nucleotides was shown to
accelerate intestinal recovery and to
enhance immunity and resistance to
bacterial infections thus diminishing
the needs in antibiotics

Fish muscle is naturally rich in ATP
that is a second abundant muscle me-
tabolite after amino acids. Muscle-de-
rived products, fishmeal and protein
hydrolysates, are excellent natural
sources of dietary nucleotides inosine
5-monophosphate (IMP), inosine and
hypoxanthine, formed post-mortem
through ATP catabolism. Inosine and
IMP are also known as feeding stimu-
lants useful to increase conversion of
diet into live fish and to minimize the
waste.

The content of IMP, inosine and hy-
poxanthine in muscle-derived prod-
ucts depends on the freshness of raw

From Local FISH to Global Dish — Innovation

material. In particularly, hypoxanthine,
last of three ATP catabolites adsorbed
by enterocytes, hepatocytes and im-
mune cells, can be rapidly destroyed
by autolytic and microbial xanthine
oxidase to uric acid, metabolic waste.

The enzymatic reaction leading to
NADH formation from IMP, inosine
and hypoxanthine was investigated
for the first time and suggested as a
novel tool for nucleotide quantifica-
tion. This reaction was employed for
the development of a novel micro-
plate-based spectrophotometric as-
say for nucleotide determination fish
muscles, fishmeal and protein hydro-
lysates. The proposed assay was car-
ried out in a 96-microwell plates and
the absorbance was measured at 340
nm by microwell-plate absorbance
reader. The optimum conditions of
nucleotides extraction and enzymat-
ic reactions were established. Under
these conditions, linear relationship
with  good correlation coefficient
was found between the absorbance
and the concentration of IMP (R2 =
0.9976), inosine (Rz = 0.997) and hy-
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poxanthine (R?= 0.9989) in the range
of 0.25-50mg per mL. No interference
was observed from other compounds
present in water extract of fish mus-
cle, fishmeal, protein hydrolysates or
formulated aquafeeds. Accuracy of
the assay assessed by measuring the
mean analytical recovery was found
to be 97.4 %, 91.6% and 96.8% (IMP,
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inosine and hypoxanthine, respective-
ly). Since the assay does not require
organic solvents nor toxic compounds
and can be performed with cuvette
spectrophotometer, it has, therefore,
great practical value not only for quali-
ty control laboratories but also for on-
site quality control.
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LOW-FIELD NUCLEAR MAGNETIC RESONANCE (LF-NMR)
RELAXOMETRY TO MONITOR QUALITY CHANGES IN READY-TO-EAT
CRAB MEAT (Cancer pagurus) AS AFFECTED BY COOKING METHOD

AND STORAGE

Federico Lian ', Enrico De Conto 2, Nicolo Dellarosa 3, Santiago
Condén-Abanto ', James G. Lyng ' and Nigel P. Brunton '

'UCD Institute of Food and Health, University College Dublin, Belfield, Dublin 4, Ireland
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The manufacturing process of ready-
to-eat (RTE) muscle meat from Eu-
ropean edible crab (Cancer pagurus)
includes cooking, picking and an even-
tual in-pack pasteurisation before re-
frigerated storage. Current cooking
practices at industrial level generally
involve a severe heat treatment where
crabs or crab claws are immersed in
boiling salted water for a variable pe-
riod of time. The application of milder
cooking temperatures in conjunction
with novel technologies (e.g. ultra-
sound-assisted cooking) may help
lessen the risk of overcooking thus
resulting in a higher quality product.
In muscle meat, quality changes due
to different processing are often relat-
ed to variations in myofibrillar water
distribution which can be determined
by LF-NMR relaxometry, a quick and
highly sensitive method applicable to
the intact muscle. The technique uses
proton transverse relaxation time (7))
decay to measure myowater mobility
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which, in turn, can be linked to the
texture and visual quality of the mus-
cle. The aim of the present study was
to examine the use of LF-NMR relax-
ometry to characterise water distri-
butions in RTE crab muscle meat and
determine how these are affected by
different cooking process and storage
conditions. Crab claws, from male ex-
emplars, were cooked at (i) 97°Cfor 15
min, (i) 75°C for 18 min, and (iii) 75°C
for 15 min in an ultrasound-assisted
process (ratio power/crab weight 180
W-kg™"). LF-NMR T, relaxation measure-
ments were conducted on the white
meat after processing and at defined
intervals during refrigerated storage
in vacuum pouches. Continuous distri-
bution of relaxation times showed the
presence of four water populations in
cooked crab meat centred at 2-15 ms
(T,), 35-47 ms (T,), 115-270 ms (T,)),
and 300-750 ms (T,,,). The T,, proton
population, generally associated with
intra-myofibrillar water, accounted for
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the majority of the total signal and its
amplitude was significantly (p<0.05)
lower in samples cooked at 97°C for
15 min compared to their mildly pro-
cessed counterparts. A shift of the
T,, component towards slower re-
laxation times was observed during

storage, suggesting increasing mobil-
ity of extra-myofibrillar water. The re-
sults indicate the potential of LF-NMR
measurements to monitor quality of
white crab claw meat cooked using
both conventional and novel assisted
methods.
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EFFECTS OF FOOD DEPRIVATION ON QUALITY ASPECTS OF FILLET
PRODUCTS FROM LIVE STORED COD (Gadus morhua L.)

Tatiana Ageeva'? Ragnar L. Olsen?, Sjurdur Joensen’,
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’Norwegian College of Fishery Science, UIT The Arctic University of Norway, Tromsg, Norway

The migration pattern of northeast
Atlantic cod (Gadus morhua L.) makes
the Norwegian coastal cod fisheries
highly seasonal with the main supplies
of fresh cod from January to April. The
concept of live storage of wild cod is
therefore becoming constantly more
evident in Norway. The cod can be
kept alive in sea cages up to 12 weeks
after capture, whereas the first four
weeks the fish can be legally stored
without feeding. The aim of the pres-
ent study was to investigate whether
a long-term food deprivation period
affects the pattern of rigor mortis, con-
traction and weight loss of fillets, loins
and tails.

The fish were caught in Andenes
(Norway) in March 2015 using Danish
seine and stored alive without feeding
for 82 days. The fish were sampled
2, 26, 54 and 82 days after capture.
At each sampling, body weight and
length as well as weight of liver and
gonads were recorded. Development
of rigor mortis, measured as muscle
hardness, was registered during the
first 120 hours after slaughter. Addi-
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tionally, the fish were filleted from 4 to
48 hours after slaughtering, and qual-
ity assessments of fillet products were
performed after 7 days ice storage.

As starvation proceeded, the duration
of the pre rigor phase was reduced;
24 hrs after slaughter, the muscle
hardness of non-starved fish (73.6 g/
cm?2) was significantly (p < 0.05) lower
compared to fish exposed to starva-
tion for 82 days (248.2 g/cm2). The
contraction of the fillets decreased
with prolonged starvation period,
while the weight loss was relatively
stable. All fillets produced pre rigor
were shorter and had slightly higher
drip loss in contrast to their counter-
parts produced in rigor. The drip loss
in tails was significantly higher com-
pared to fillets and loins independent
of nutritional status and filleting time.
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A NEW INDUSTRIAL DESIGN FOR THE PRODUCTION OF CANNED
TUNA: EFFECTS ON LIPID QUALITY AFTER PROCESSING

Tokur, B'., Erdogdu, F2., Aksun, E.T3.,, Tiumerkan, T.3, Yavuz, H*

'Department of Fisheries Technology Engineering, University of Ordu, Fatsa/Ordu, Turkey
’Department of Food Engineering, Ankara University Diskapi, Ankara, Turkey

*Department of Fishing and Fish Processing Technology, University of Cukurova, Adana, Turkey-
“Department of Mechanical Engineering, University of Cukurova, Adana, Turkey

Thermal processing during canning
is based on applying thermal treat-
ment at required temperature and
time to destruct pathogenic microor-
ganisms and enzymes. For microbial
safety, extended application of high
temperatures causes certain chang-
es in physical, chemical and sensory
properties of canned products result-
ing in increase the production costs.
While the extended heat treatment in
canned fish destructs the unsaturated
fatty acids of (EPA and DHA), amount
of free fatty acids (FFA) and PV (perox-
ide value) increase with other possible
quality degradation. Therefore, the
objective of this study was to increase
the quality of canned tuna by apply-
ing an innovative approach during the
canning process by modifying the can
geometry.

For this purpose, 160 and 1705 g stan-
dard can geometries were modified
into a toroidal shape, and sterilization
times were determined to reduce
the number of C. botulinum spores
from 10" to 10° (for sterilization val-
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ue of F,=12x0.21=2.52 min) by using
mathematical approaches. The re-
sults were validated with experimen-
tal temperature data, and lipid quality
control tests (fatty acid composition,
free fatty acids and TBA) were carried
out after processing to compare re-
sults with standard can geometries.

Besides the reduction in the process
time (more than 30% compared to
the industrially applied process time)
without compromising the process
safety, notable increases in lipid qual-
ity were obtained. Lower sterilization
time prevented the further increase
of free fatty acids (FFA) and PV (perox-
ide value) compared to the standard
can sizes.

Acknowledgement: This research was
supported by the Scientific and Tech-
nical Research Council of Turkey, proj-
ect no: 1130859 (TOVAG-Agriculture,
Forestry and Veterinary Research
Grant Committee).
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EFFECT OF TRANSGLUTAMINASE COATING ON THE FORMATION OF
BIOGENIC AMINES IN MACKEREL FILLETS
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Biogenic amines are produced by de-
carboxylation of specific amino acids.
Seafood products contain high protein
and the amount of biogenic amine are
generally increase during storage with
enzymatic and microbiological activity.
The presence of biogenic amine can
create a health risk in the members of
Scombridae family such as mackerel,
bonito, and tuna fish due to contain-
ing high levels of free amino acids.
Microbial transglutaminase (MTGase)
is an enzyme utilized in the food in-
dustry in many areas. The amino ac-
ids are cross-linked to the proteins in
the presence of MTGase, instead of
decarboxylation. Since MTGase pro-
motes the polymerization of proteins
via amino acids, and the formation of
biogenic amines can be suppressed.
In this study, the effect of microbial
transglutaminase (MTGase) at various
levels (1, 4, 7 and 10 units) on the for-
mation of biogenic amines of macker-
el (Scomber scombrus, Linnaeus, 1758)
fillets were investigated during re-
frigerated storage (4+2°C) for 8 days.
Control and 4 unit MTGase treated
samples had the highest putres-
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cine levels as 42.14+1.51 mg/kg and
38.09+0.01 mg/kg, respectively. Com-
paring of cadaverine levels 1 unit MT-
Gase treated samples had the lowest
cadaverine content. Group of control
and 4 unit MTGase treated samples
had the highest histamine contents
and the values were 3.60+0.18 mg/
kg and 2.82+0.14 mg/kg, respectively.
Tyramine was not detected during the
storage. Spermine and spermidine
contents of groups decreased during
the storage. The content of biogenic
amines increased sharply in control
samples. It can be considered that 7
unit MTGase treated samples were
more affective in suppressing the for-
mation of biogenic amines in macker-
el fillets comparing to other MTGase
treatments and control samples. As a
result of the study, a new usage of MT-
Gase will reveal in the food industry.
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FISH TRADE AND CONSUMER TRENDS IN EUROPE

Ekaterina Tribilustova

INVITED SPEAKER
Eurofish International Organisation

With over 510 million inhabitants, the
EU represents the largest market for
fisheries and aquaculture products
in the world with an average annu-
al consumption of 25 kg per capita.
During the past years, consumption of
fisheries and aquaculture products in
volume terms been decreased since
2008, while household expenditures on
those products kept the upward trend.
In 2015, the total trade flow of fisheries
and aquaculture products in the EU
reached EUR 494 billion and 13.8 mil-
lion tonnes. In 2005-2015, the value of
the EU-28 trade flow increased 61%,
whereas it grew 11% in volume terms.
At present, consumer trends for fisher-
ies and aquaculture products represent
an interesting mix of established and
new trends which sometimes contradict
and transform into the challenge for
consumer purchasing decisions. Over
the past years, EU consumers bought
less fishers and aquaculture products,
but they had to spend more for it due
toincreased prices, which consequently
reflected in the change of consumption
patterns.

Health-conscious attitude in choosing
products became the foremost trend in
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the past year since millions more con-
sumers were encouraged to eat health-
ier. The concept of “natural”, “"GMO and
additives-free”, and “ecologic products”
does not only indicate production, but
also preparation and supply. In partic-
ular, the supply system supporting the
“Km zero” concept” became adopted by
some of the leading retail groups which
preferred to buy fisheries and aquacul-
ture products locally in the different fish
markets, instead of having centralized
suppliers.

An increasing number of European con-
sumers use technology to save time and
buy fishery and aquaculture products,
although traditional sales channels will
continue to be the principle places for
purchasing fish and seafood. However,
almost 80% of the EU population were
estimated as internet users in the end
of 2015, and several studies showed
that more consumers were willing to
use technology to improve their diet
with smartphone apps as well as pro-
liferating order-and-pay apps to make
purchases and “dining in” easier.
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BIOACTIVE PROPERTIES OF FISH PROTEIN HYDROLYSATES
PRODUCED WITH SEAWEED EXTRACT RELATED TO SKIN HEALTH

Monica Daugbjerg 23, Dana R. Jonsdottir "2, Margret Geirsdéttir ',
HéImfridur Sveinsdéttir °, Jona Freysdéttir 24, Eloise Perrin ', Sigrun
M. Halldorsdottir "2

"Matis, Vinlandsleid 12, 113 Reykjavik, Iceland

2University of Iceland, School of Health Sciences, Saemundargotu 2, 101 Reykjavik, Iceland
3University of Copenhagen, Department of Food Science, Rolighedsvej 30, Denmark

“Centre for Rheumatology Research and Department of Immunology, Landspitali, Eiriksgata
14, 101 Reykjavik, Iceland

*lceprotein, Hdeyri 1, 550 Saudarkrokur, Iceland

Studies indicate that Fish Protein Hy-
drolysates (FPH) possess interesting
bioactive properties and that qual-
ity problems due to lipid oxidation
can be tackled by using antioxidants
during processing. Seaweed Extract
(SE) has shown to both inhibit oxida-
tion during processing and contribute
to the bioactivity of the final product.
However, the shelf life of FPH pro-
duced with antioxidants has not been
extensively investigated. For past
years, focus has been on investigating
bioactive properties of FPH by inges-
tion, whereas their biological effect on
skin has not been widely explored al-
though bioactive peptides are one of
the most interesting components in
skin care products. In this study FPH
were produced on industrial scale by
Iceprotein with the following antioxi-
dants; L-ascorbic acid, a-tocopherol,
and with or without Seaweed Extract
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(SE) for comparison. To evaluate the
shelf life of the FPH, they were stored
in -80°C, 4°C and 22°C for 12 months
and quality assessment was done by
measuring the Thiobarbituric acid
(TBA) formation during storage and
with sensory analysis. The following
bioactive properties of FPH were eval-
uated; antioxidant activity, effect on
collagen maintenance (elastase and
collagenase inhibition) and anti-in-
flammatory properties. According to
results of quality assessment (TBA and
sensory analysis) there was no signifi-
cant difference between samples. The
TBA was slightly higher for samples
stored at 22°C for 12 months than
other samples but no rancidity was
detected in sensory analysis in any
sample after 12 months of storage.
Results indicate that both versions
of FPH possess antioxidant activity.
FPH with SE had significantly stron-
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ger anti-inflammatory properties than
FPH without SE. FPH with SE showed
ability to maintain collagen (elastase
and collagenase inhibition) whereas
FPH without SE did not. Results indi-
cate that SE boosts the properties of
the FPH which is potentially due to a
synergistic effect between these two
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bioactives. A skin care product was
prepared with and without FPH with
SE for consumer testing. Generally,
consumers considered the product
including FPH with SE to increase the
softness and glowing of their skin as
compared to the product excluding
FPH with SE.
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A PROPOSED TOOLBOX FOR FOOD QUALITY ANALYSIS OF HEAT
PROCESSED MACROALGAE: COLOUR, TEXTURE AND MICROBIOLOGY

Dagbjern Skipnes', Marthe J. Blikra™? Trond Levdal’

'Nofima AS, Stavanger, Norway
2University of Stavanger, Norway

Macroalgae are getting increasingly
popular as a food component in Eu-
rope. The bright green colour and de-
sired taste (umami) that is typical for
e.g. Laminaria digitata, makes it suit-
able for salads, soups, pestos and su-
shi. Macroalgae sensory parameters
(colour, texture and taste) are highly
influenced by heating.

Here, we propose practical and rap-
id methods to analyse these param-
eters, as well as microbial quality, as
an effect of thermal treatment. The
methods were developed using com-
mercially grown brown algae; winged
kelp (Alaria esculenta) and sweet kelp
(Saccharina latissima), that were vacu-
um packaged at harvesting and stored
frozen. A standardized protocol for
Digieye-based colour analysis is pro-
posed and was used to study colour
changes at 88 combinations of time
and temperature up to 60 minutes
at temperatures up to 100 °C. Based
on this, a colour chart for use in the
field and by the industry was also pro-
posed for rapid testing. The elasticity
modulus (E-modulus) and the notch
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sensitivity were used as parameters
for texture measurements analogous
to a method frequently used for sal-
ad. Enthalpy changes observed by
differential scanning calorimetry were
discussed in relation to the quality
changes observed.

Traditional microbiological methods
based on culturing and plate counting
were customized for macroalgae. Sev-
eral culturing media and incubation
conditions were tested. We propose
that total aerobe colony count be per-
formed using marine agar incubated
at 25 °Cfor 7 days. Aerobe and anaer-
obe spore formers can be enumer-
ated by spread plating on tryptic soy
agar with 0.6% yeast extract (TSAYE)
followed by incubation (aerobic and
anaerobic) at 30 °C for 8 days. Cold
tolerant bacteria may be analysed us-
ing Plate Count Agar amended with
1% NaCl incubated at 8 °C for 7 days.

The underlying mechanisms of the
product quality changes were inves-
tigated and microbial activity was as-
sessed in order to document sensory
parameters and food safety of mac-
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roalga food. The practical toolbox de-  dardization of protocols and facilitate
veloped for the food quality analysis  industrial thermal processing design
of macroalgae may contribute to stan-  for the macroalgae food industry.
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PRELIMINARY STUDY ON THE UTILISATION OF NORWEGIAN RED SEA
CUCUMBER, Parastichopus tremulus (Gunnerus, 1767)
(Holothuroidea, Echinodermata), FROM NORWEGIAN WATERS: RE-

SOURCE, BIOLOGY AND MARKET

Margareth Kjerstad>, Halldis Ringvold®, Guldborg Sevik®, K Emily

Knott*, Trude Hauge Thangstad?®

"Mareforsking AS, Alesund, Norway
2Sea Snack Norway, Bergen, Norway

3Norwegian Institute of Marine Research, Bergen, Norway

“University of Jyvdskyld, Dep. of Biological and Environmental Science, Jyvdskyld, Finland

»These authors contributed equally to this work.

The demand for imported sea cu-
cumbers on the Asian market has in-
creased during the last 15 years. Along
the Norwegian coast both Cucumaria
frondosa (Gunnerus, 1767) and Para-
stichopus tremulus (Gunnerus, 1767)
(Norwegian red sea cucumber) could
be of interest for the Asian market.
In this study we focus on P. tremu-
lus and present information on the
value-chain (fishery, processing, and
markets). Three test fisheries (pilot
studies) on fishing and exporting P.
tremulus to China were undertaken
in 2000, 2003 and 2004. The results
showed a highly varied and patchy
distribution of this resource, and were
followed up by subsequent research
fisheries (scientific cruises). P. tremulus
was recorded from Finnmark to Mare
& Romsdal County, as well as from
the Norwegian Deep and Skagerrak.
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Trawling was conducted between
depths of 50 to 500 m, with largest
catches taken from depths of ~100-
300 m. Production and marketing
tests for P. tremulus showed that it has
significant potential as a commercial
product on the Chinese market. Chi-
nese customers liked the properties
of P. tremulus, such as its size, meat
content, taste and nutritional content.
Production procedures are good, but
can be optimised. P. tremulus has a
special colour and an unknown ap-
pearance. Therefore, long-term mar-
keting efforts to launch the product
in the high end market are required.
There is a growing demand for both
local and imported sea cucumber in
China and the price level for sea cu-
cumber is generally increasing. DNA
barcoding on P. tremulus was also
conducted.
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ATTITUDE AND PURCHASE INTENT OF DUTCH CONSUMERS FOR
REFINED AND NON-REFINED PACIFIC CUPPED OYSTERS

(Crassostrea gigas)

Jasper van Houcke?; Themistokilis Altintzoglou?; Jozef Linssen?,

Joop Luten?

"HZ University of Applied Sciences, P.O. Box 364, 4380 A/ Vlissingen, The Netherlands
2Wageningen University, Department of Agrotechnology and Food Sciences, Food Quality and
Design, P.O. Box 8129, 6700 EV Wageningen, The Netherlands

’Nofima, Department of Consumer and Marketing Research, P.O Box 6122, NO-9291 Tromsag,

Norway

Oyster refinement by using land-based
pond systems is a new activity in the
Dutch oyster sector and aims to promote
growth and the sensorial properties of
the oysters. In this study a multidisci-
plinary approach was chosen in order to
evaluate the attitude and purchase in-
tent of Dutch consumers for refined and
non-refined Pacific cupped oysters (Cras-
sostrea gigas).

Using questionnaires the most important
parameters for the quality perception
(e.g. meat content, shell shape, odour,
taste, country of origin, cultivation meth-
od) by Dutch consumers (n=85) were
evaluated. Next the importance of the
production process (refinement or no
refinement) amongst other drivers for
consumer purchase intent on the will-
ingness to buy and willingness to pay of
Dutch consumers (n=56) were evaluated.
Finally, the actual products, refined and
non-refined oysters, were evaluated by
Dutch consumers (n=72) using Qualita-
tive Descriptive Analysis (QDA). The effect
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of information about the production pro-
cess was studied.

Results indicate that taste, texture and
odour are the most important sensory
quality characteristics of oysters for con-
sumers. Country of origin and flavour
profile showed significant effects on the
willingness to buy and willingness to pay
by Dutch consumers. Native oysters are
preferred over non-native oysters by
Dutch consumers. Including the attribute
sweet in the flavour profile led to a higher
preference by the consumers. Informa-
tion about the production process had no
effect on both the willingness to buy and
willingness to pay. QDA results showed
significant differences between refined
and non-refined oysters for the attributes
sweetness, saltiness and firmness. Infor-
mation on the production process low-
ered the consumer perception of overall
odour and sweetness of the refined oys-
ters. Likewise overall appreciation of re-
fined oysters increased when consumers
were aware on the production process.
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THE FUTURE CONVENIENCE PRODUCT FROM THE NORWEGIAN SALT

CURED AND CLIP FISH INDUSTRY

Ann Helen Hellevik, Bjern Tore Nystrand, Erik Olav Gracey

Mareforsking AS, Alesund, Norway

Exporting fresh (not frozen) rehy-
drated products from salt cured and
dried fish (clip fish) to the Portuguese
and Brazilian markets is a challenge.
The short shelf life of these products
makes it almost impossible; still the
Norwegian clip fish industry is going
for it.

Clipfishis one of Norway's most recog-
nizable export products, especially in
“home markets” like Portugal and Bra-
zil where clip fish has been enjoyed
for centuries. However, times are
changing. The younger generation is
less willing to invest the time required
to prepare traditional clip fish. The
Norwegian clip fish industry has lost
large market shares during the last
five years to rehydrated and desalt-
ed clip fish products from low-wage
countries such as China and Portugal.
The industry is facing restructuring to
meet this challenge. The Norwegian
industry wishes to develop processes
for producing rehydrated and desalt-
ed cod (CoPro) at an industrial scale
using Norwegian raw materials, in
Norway. Successful product develop-
ment requires new competence along
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the entire value chain. This effort has
resulted in a new project: “The future
convenience product from the Norwe-
gian salt cured and clip fish industry”.

The project mobilizes a multidisci-
plinary consortium of industry actors
and research partners with the goal
of producing sustainable, profitable
CoPro that is competitive in current
and future markets. There will be a
focus on processes such as industri-
al desalting and innovative packaging
technologies that protect the char-
acteristic sensory parameters, while
extending shelf life. Pilot scale testing
will be performed in collaboration
with technology suppliers tasked with
developing innovative and scalable
processes for automated production.
The successful launch of a compet-
itive CoPro product is the ultimate
goal; however, the project will also
generate new knowledge in seafood
processing technology, with a focus
on extending shelf life without com-
promising quality.
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INTRODUCTION OF NEW FISH PRODUCTS DERIVED FROM MACKEREL
(Scomber spp.) IN CHILDREN'S SCHOOL MENUS THROUGH A SOCIAL,

SUSTAINABLE AND ECONOMIC APPROACH

Irene Peral*, Raquel Llorente, Sofia Roca, Yolanda Rios

"Food Research Divisién, AZTI-Tecnalia, Astondo bidea, Edif. 609 - 48160 Derio (Bizkaia),

SPAIN

Governments  recognized  school
meals as an essential tool for the de-
velopment and growth of children,
communities, and society as a whole.
Food served in schools and canteens
must meet school food standards so
that children have healthy and bal-
anced diets, and this include provid-
ing high-quality oily fish. In the Basque
Country (North of Spain), more than
92,000 menus are delivered each day
at these centers and more than 17 mil-
lion menus each year, thus represent-
ing a matter of concern for consumers
(families), food industry, institutional
caterers and Education Authorities.

Therefore the aim of this project was
the introduction of new fish products
derived from mackerel (Scomber spp.)
in children’s school menus, through a
social, sustainable and economic ap-
proach, adding value to all levels of
the food chain. The work done was fo-
cused on three main fields of interest:

) Social dimension, through the pro-
motion of consumption of healthy
oily fish among children, increasing
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the variety of locally sourced fish and
introducing new product references
(non fried-non coated) without bones
and easy swallowing in school diets,
following the recommendations on the
improvement of school menus marked
by the Department of Education of the
Basque Government.

1) Sustainability of food chain, creating
new food business opportunities for
the fishing primary sector trough the
incorporation of processing activities
to the traditional ones and adding val-
ue to mackerel captures.

(1) Industrialization viability: Designing
industrial processes from the fish flesh
obtaining to mackerel precooked por-
tion development at pilot and indus-
trial scale, characterization of sensory
and nutritional profile, analyzing their
technical and economic feasibility and
taking into account all partners (ex-
tractive sector, food processing indus-
try, caterers) specificities and require-
ments (product price, supply, cooking
method, portion size, etc.).
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As a result, a complete commercial-  school menus of the Basque Country
ization chain has been developed for  contributing to the alignment of all in-
the introduction of a new safe and nu-  dustrial, government and consumer
tritious mackerel fish product, in the  expectations and needs.
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ISOLATION OF PROTEINS FROM SWEDISH SEAWEEDS,
Porphyra umbilicalis, Ulva lactuca AND Saccharina latissima, BY THE

pH-SHIFT METHOD

Hanna Harrysson, Jenny Veide Vilg, Ingrid Undeland

Chalmers University of Technology, Food and Nutrition Science, Gothenburg, Sweden

There is an increased demand for vege-
table proteins all over the world. Some
seaweed species here constitutes inter-
esting raw materials and studies have
shown that seaweed proteins contain all
for humans essential amino acids. How-
ever the though polysaccharide-rich cell
wall and the abundance of polyphenols
reduce the digestibility of the proteins.
Further, total protein levels in most sea-
weed species are too low to directly use
them as protein ingredients in feed and
food. Therefore food grade, scalable
and environmentally friendly techniques
for isolating the proteins are desirable.
Previous studies reporting isolation of
proteins from seaweed have used sol-
ubilization in water or alkali and sub-
sequent precipitation with ammonium
sulfate followed by a time consuming
dialysis step, which will not be feasible
in a large scale. Isolation of proteins by
the pH-shift process, i.e., acid or alka-
line protein solubilization followed by
isoelectric precipitation has successful-
ly been applied to various fish muscle
sources in larger scale and hence this
could be a suitable method also for sea-
weed. Proteins in seaweeds however
have different solubility optima and pre-
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cipitation optima than fish muscle, and
besides, are bound to cell wall constitu-
ents; hence the pH-shift technique must
be optimized for this biomass.

The red, green and brown seaweed
Porphyra umbilicalis, Ulva lactuca and
Saccharina latissima are all found in wild
along the Swedish west coast. However,
currently cultivations of these three spe-
cies are being developed to create the
basis for a Swedish seaweed industry.
The red and green seaweed are during
this development subjected to different
breeding techniques, with the goal to
achieve larger cultivations and more nu-
trient-rich breeds.

The aim of this study, which is part of
the Seafarm and Sweaweed projects, is to
adapt a pH-shift process protocol for all
these three seaweed species; which var-
ies a lot in physiology and composition.
The pH-dependent protein solubility
is examined along with isolation of the
proteins at the optimal precipitation pH.
A pre-treatment step with distilled wa-
ter, i.e. osmotic shocking, is also consid-
ered to make the proteins more accessi-
ble for isolation. The results from these
trials will be presented and discussed.
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BARLEY VS. RED BEET: TWO CARBOHYDRATES SOURCES ON
RAINBOW TROUT DIETS. EFFECT ON GROWTH PERFORMANCE AND
QUALITY PARAMETERS OF FISH FILLETS

J. Pinedo'?, A. Tomas-Vidal?, M. Jover Cerda? M. A. Sanz Calvo’, A. B.

Martin-Diana’

Subdirection of Research and Technology. Agro-Technological Institute of Castilla y Ledn.
Consejeria de Agricultura y Ganaderia. Finca de Zamaduefias, Ctra. Burgos km. 119, 47171,

Valladolid, Spain

2Aquatic Resources Research Group, Animal Science Department, Polythechnic University of

Valencia, Spain

Rainbow trout is a carnivorous fish
which in the natural environment
thrives on food practically devoid of
carbohydrates (CHO) as also occurs
in other carnivorous fish such as sea
bass, eel, yellow tail and plaice. Al-
though carbohydrates are the cheap-
est energy source, most teleost do
not tolerate high dietary CHO level,
and maximum dietary inclusion level
is fish specie dependant. Under aqua-
culture conditions, it is important to
provide appropriate levels of CHO in
the diets to ensure efficient utilization
of the other nutrients. It is generally
considered that for marine and cold
water species incorporation of digest-
ible CHO should not exceed 20% of
the diet. For rainbow trout data on
the CHO sources, their utilization and
effect on the quality of final products
is still limited.

The aim of the present study is to
compare the effect of two CHO sourc-
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es (barley and red beet) on rainbow
trout diets on productive and quality
parameters.

During 12 weeks rainbow trout were
fed in a monitorised and controlled
room using recirculation system at a
temperature of 14-17°C and dissolved
oxygen levels of 7-9mg/L. Fish were
randomly allocated in 15 tanks with
60 fish per tank. Rainbow trout were
fed 5 isoproteic and isolipidic diets (45
%CP and 18 %CF). Barley diets con-
tained graded levels of barley (0-31,8
%). Red beet diets contained graded
levels of red beet (0-28 %). During the
experiment, productive and quality
parameters were studied. Among the
productive parameters, growth (Rela-
tive biomass increment (RBI), Specific
growth rate (SGR), feed conversion ra-
tion (FCR) and feed intake (FI)), protein
and fat retention efficiency and pro-
tein, fat and CHO digestibilities were
determined. Quality parameters indi-
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cators of freshness and organoleptic
properties were monitored (colour,
texture and sensory analysis).

Comparing the effect of barley and
red beet on the productive parame-
ters, no significant differences were
observed on the growth performance,
protein and fat retention efficien-
¢y and protein and fat digestibilities
when barley was used. The use of
red beet decreased significantly RBI,
SGR and increased significantly FCR,
while no significant differences were
observed on the Fl. A significant de-
crease on protein and fat retention
efficiency was observed with the in-
clusion of red beet and no significant
differences appeared on digestibil-
ities of the different nutrients. When
quality parameters were analysed, the
colour of fish fillets were not signifi-
cantly affected with the inclusion of
barley, while the inclusion of red beet
increased significantly luminosity (L*)
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and redness (a*) of fish fillets as it was
seen in QDM analysis. The use of bar-
ley in rainbow trout diets increased
significantly the gumminess of fish fil-
lets till a concentration of 8 %, while
increasing levels of red beet signifi-
cantly increased elasticity of fish fillets.
Freshness of fish fillets were analysed
using QIM, the inclusion of 4 % of bar-
ley and increasing levels of red beet
makes gills colour get redder. QDM
analysis showed that the inclusion of
barley increased the lightness of red-
ness of fish fillets, in contrast of what
has been seen with the colorimeter.

Barley could be used as an alternative
ingredient in rainbow trout diets as no
alter their growth parameters and red
beet makes them a bit worse. On the
other hand, both ingredients in differ-
ent ways enhance quality parameters
of fish fillets, increased redness and
luminosity and different parameters
of texture.
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NATURAL ELIMINATION OF CONTAMINANT METALS IN OYSTER Cras-
sostrea angulata FROM SADO ESTUARY (PORTUGAL)

Lourenco, H. M., Gongalves, S., Martins, M. F., Bandarra, N. M.

Portuguese Institute for the Sea and Atmosphere (IPMA, I.P.), Department of Sea and Marine
Resources/ Aquaculture and Upgrading (DMRM/DivAV), Rua Dr. Alfredo Magalhdes Ramalho,

1495-006 Lisboa (Algés) - Portugal

Shellfish are recognized as a high quali-
ty food, greatly appreciated in Portugal.
However, as a result of release to the
environment, various substances from
Human activity, these organisms can ac-
cumulate metals with potential impact
on human health. Portuguese produc-
tion areas of bivalve molluscs, in partic-
ular some estuaries, as Sado estuary,
have shown over the years a high het-
erogeneity of chemical contamination
and therefore it is highly relevant to ob-
tain more detailed information in order
to contribute to a better use and recov-
ery of these marine resources. Thus, in
order to assess the temporal evolution
of metal contamination in oyster popu-
lations from Sado estuary and to inves-
tigate the possible elimination of these
metals, samples were collected monthly
in a natural bank, and, were transferred
to an aquaculture production located
in a different area of the same estu-
ary. Cadmium (Cd), copper (Cu), lead
(Pb), mercury (Hg) and zinc (Zn) metals
were analysed, since they are the main
contaminant metals in oysters from the
Sado estuary.
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Total Hg and Pb levels in aquaculture
or natural bank samples, were always
lower than the limits set by the EU. All
samples of Crassostrea angulata from
the natural bank revealed Cd levels
higher than the limit allowed by the EU
(1.0 mg / kg, ww) which confirms its in-
terdiction in the Sado estuary. After two
months, Cd concentrations in aquacul-
ture samples were lower than those
from natural bank, being below EU limit
after 8 months. Levels of Cu and Zn in
Crassostrea angulata samples of the nat-
ural bank were between 150 and 280
mg / kg and 580 and 2000 mg / kg, re-
spectively. As for Cd, it was also found
that after some months, contents of
Cu and Zn in oysters from aquaculture
were much lower than those observed
for the oysters from natural bank. This
study suggests that the oyster transpo-
sition to an aquaculture seems to be
an effective process to eliminate these
metals, improving their quality for hu-
man consumption.

Acknowledgments: The authors ac-
knowledge to the project “CRASSOSA-
DO" funded by ICNF/PORTUCEL.
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VALORIZATION OF LOW VALUE FISHERIES SPECIES IN SICILY (ITALY),
BY REALIZATION OF FUNCTIONAL FOOD: A CASE STUDY OF HIGH

TECHNOLOGICAL READINESS LEVEL
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SEAS

The growing demand for fish products
of safe and local origin and the need
to reduce fishing on target species,
requires continuous diversification
in the seafood industry, to meet the
needs of consumers. One solution
is represented by the use of surplus
species of local fisheries, of little com-
mercial value and often ignored by the
consumer, which, if subjected to new
preservation and processing method-
ologies, allow creating new product
categories, which open up new mar-
ket opportunities. In our study, we set-
up and applied, on some local surplus
fisheries species from western Sicily,
some processing technologies, aimed
to valorize and extend the shelf life of
fish products: the cold smaoking with
addition of natural antioxidants and
the salting-drying, with low salt con-
tent. The cold smoking process was
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applied on fillets of the species Cory-
phaena hippurus, a surplus seasonal
species. The process demonstrated to
be effective in extend the shelf-life and
ameliorate some sensorial aspects of
quality. The salting-drying process was
applied on the species Spicara smaris,
after the setup of a protocol aimed to
reduce the sodium content of the pro-
cessed product. For this purpose, the
sodium chloride was partially replaced
with potassium chloride, during the
salting phase. The partial replacement
seems to be the best way to reduce
the sodium content; both salts, in fact,
have similar properties, the potassi-
um, in addition, does not seem to be
correlated with the onset of hyper-
tension and cardiovascular diseases
like the sodium. This allows obtain-
ing a product that can be considered
a functional food, intended also for
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consumers that suffer of hyperten-
sion. Both processes are in advanced
phase of technological readiness level
(TRL8) since have been tested also in
a real environment through involve-
ment of producers and consumers in
the research project.
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Projects: “Biotechnologie Marine vecteur
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INTEGRATED PREDICTIVE MODELS AND SENSORS TO MANAGE
SEAFOOD SAFETY AND QUALITY IN SUPPLY CHAINS

Mark L. Tamplin

INVITED SPEAKER

Food Safety Centre, Tasmanian Institute of Agriculture, University of Tasmania, Australia

Seafood supply chains must optimise
product safety and quality in order to
maintain and increase domestic and
international market access. This is
important for extended supply chains
that are complex, especially consid-
ering seafood is highly perishable.
Supply chain design and monitoring
can be improved using predictive
models, especially when coupled
with environmental sensors. Micro-
bial kinetic models were produced
to estimate spoilage and pathogenic
bacterial growth and inactivation, as
well as product sensory attributes.
Specifically, models were produced
for Vibrio parahaemolyticus and Total
Viable Counts (TVC) in live Pacific oys-
ters (Crassostrea gigas), and for Listeria
monocytogenes, TVC, and Quality In-
dex Metrics (QIM) in whole head-on
gutted salmon (Salmo salar). From this
information, secondary models were
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developed to estimate safety, spoilage
and quality values, as a function of
product storage temperature. Mod-
els for Atlantic salmon demonstrated
acceptable performance for TVC, L.
monocytogenes and QIM, over a range
of 0-15°C. In addition, a strong rela-
tionship was observed between TVC
and QIM, allowing simultaneous esti-
mations. Two models were produced
for V. parahaemolyticus in Pacific oys-
ters—one for growth above 15°C, and
another for inactivation below 15°C.
In addition, a risk assessment of Tas-
manian oyster supply chains demon-
strated that post-harvest cooling was
the most sensitive node for quality
and safety. When coupled with real
(or near)-time sensors and software
interfaces, food safety and quality can
be proactively managed.
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THE IMPORTANCE OF EFFECTIVE TRACEABILITY TOOLS BY THE
EXAMPLE OF MONKFISH (Lophius spp.)

Ute Schréder, Monika Manthey-Karl, Ines Lehmann,

Ute Ostermeyer
Max Rubber-Institute, Hamburg, Germany

Traceability along the supply chain of
fishery products has become establis-
hed in a greater extent in Europe in the
last years. Nevertheless, there are still
some issues that need to be brought
to mind. Particularly correct labelling
along the full supply chain is a prere-
quisite for offering high-quality fish
products. As a result of growing global
trade in the last decade, traditional fish
species are more and more competing
with imported new fish species from all
over the world. While a few years ago,
exclusively monk fish Lophius piscato-
rius and L. budegassa, originating from
the Northeast Atlantic and Mediterra-
nean Sea were traded on the European
market, nowadays also “new monkfish”
species as the Chinese monkfish L. /i-
tulon from the Pacific or L. vomerinus
from South Africa are for sale. The new
monkfish species are available as low-
priced frozen fillets on the German
market. This may offer opportunities
for fish substitution as well as frau-
dulence. Especially one and the same
German commercial designation “See-
teufel” for all seven monkfish species of
the genus Lophius spp. could hamper
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the informed choice. Although legis-
lation requires the scientific name of
fish species for unprocessed products,
most of the consumers are not aware
of the different monkfish species. The-
refore, they might often prefer the lo-
wer priced fillets, believing to purchase
the well-established Atlantic monkfish.

As a consequence, European fisher-
men and fish industry may suffer from
this new product range. Our compre-
hensive investigations on monkfish ai-
med to clarify the following questions: i)
Are there quality discrepancies among
the traditional and new introduced spe-
cies? and ii) Can we differentiate these
fish species/products by means of avai-
lable protein- and DNA-based methods
in order to use them as reliable trace-
ability tools? Results should provide
transparency in the fish supply chain
and retail stores to prevent a negative
development in the fishery economy
by fraudulent competition as well as to
protect consumers against fraud or en-
able them making the right choice.
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PREVALENCE AND GENOTYPIC CHARACTERISATION OF Listeria
monocytogenes IN COLD SMOKED FISHERY PRODUCTS SOLD IN

AUSTRIAN MARKETS

Marija Zunabovic-Pichler, Miriam Guenther, Birgit Bromberger, Ju-
lia Munz, Ulrike Zitz, Konrad | Domig, Wolfgang Kneifel

(BOKU) University of Natural Resources and Life Sciences, Department of Food Science and Tech-

nology, Muthgasse 18, 1190 Vienna, AUSTRIA

As most of the popular fresh fish and
fishery products in the Vienna market
are imported, the production con-
ditions in the countries of origin are
mainly unknown to the customers.
Hence, the safety and hygiene of those
commodities should be understood
in order to minimize the risk of food
threats for the fish trade in Austria and
finally the consumer. Current scientific
publications indicate an increased in-
cidence of L. monocytogenes in certain
fish species, such as halibut, which is
also traded in Vienna. According to
the zoonosis report the prevalence
of L. monocytogenes is highest in RTE
fishery products. However, low listeri-
osis incidents are identified related to
this product group. In this study 250
cold smoked fish products were taken
from retail stores and market halls in
a one-year period including possible
seasonal fluctuations. The detection
and enumeration of L. monocytogenes
is carried out according the reference
method (ISO 11290) including an alter-
native method. Imo0733 gene positive
isolates were serotyped by two multi-
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plex PCR systems. Next to the microbi-
al spoilage profiling, physico-chemical
characteristics such as aw-value, pH,
salt concentration, phenolic substanc-
es are examined to elaborate poten-
tial relationships for the incidence
and contamination behavior of this
pathogen. Overall 22 % of the exam-
ined smoked fish samples were con-
taminated with L. monocytogenes. The
legal threshold was albeit exceeded by
only two products and is therefore rel-
atively slight. Serotyping revealed that
84 % of the positive isolates belong to
the group 1/23, 33, typically connected
to food, whereas serotype 4b is gen-
erally associated with cases of illness.
Subtyping of more than 200 Listeria
isolates through GTG5 PCR revealed
country specific transmission routes.
Further, next to the seasonal preva-
lence variations heavy spreaders of
Listeria exist in the fish supply chain.
Physico-chemical parameters even
vary within fish batches resulting in an
underestimation of the growth poten-
tial in cold smoked products.
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IN VITRO INFECTIVITY AND ALLERGENICITY OF Anisakis simplex L3
AFTER FREEZING FISH MUSCLE

Isabel Sdnchez-Alonso’, Miguel Gonzalez-Muiioz?,
Noelia Carballeda-Sangiao? Alfonso Navas3, Susana C. Arcos?,
Angel Mendizabal*, Margarita Tejada', Mercedes Careche’

'Institute of Food Science, Technology and Nutrition, Consejo Superior de Investigaciones Cientifi-
cas (ICTAN-CSIC), ¢/ José Antonio Novais 10, 28040 Madrid, Spain;

isabel.sanchez@csic.es

’Department of Immunology, University Hospital La Paz Institute for Health Research, (IdiPaz),
Paseo de la Castellana 261, 28046 Madrid, Spain

*Department of Biodiversity and Evolutionary Biology, Museo Nacional de Ciencias Naturales,
CSIG Calle de José Gutiérrez Abascal, 2, 28006 Madrid, Spain

“Department of Sanitary, Quality and Consumption Services, Junta Municipal de Arganzuela,

Ayuntamiento de Madrid, Paseo de la Chopera 10, 28045 Madrid, Spain

The importance of Anisakis infection of
fish is well recognized by the fisheries
sector and food safety authorities since
humans can get infected by Anisakis
larvae in the third stage (L3) through
consumption of fish parasitized with
live L3, whenever the fish is being con-
sumed raw or when the technological
processes, cooking, or storing practices
the fish product has been subjected to,
are insufficient to kill the larvae. Freezing
fish muscle and their subsequent frozen
storage is the most adequate technolo-
gy treatment to control the risk of infec-
tion of consuming raw or undercooked
infected fish. Most of the studies found
in the literature describing the survival
of Anisakis L3 along freezing do not take
into account the possible infective char-
acteristics of those who have survived
technological treatments. It is thought

From Local FISH to Global Dish - Health

that the larval penetrability may play an
important role in the pathogenicity for
the invasion of the gastrointestinal mu-
cosa of patients. In this study the ability
of the larvae to enter into an agar layer
and the rate of mortality in an artificial
gastric fluid were checked in larvae who
had survived a freeze thaw treatment.
Results showed that from those larvae
surviving a freeze thaw cycle, only 10
% could penetrate an agar gel, as com-
pared to 50 % in controls. 80 % of treat-
ed larvae died within 24 h under acid
conditions simulating those of the gas-
tric fluid, suggesting that they have an
impaired infectivity as compared to the
untreated ones. However, the release of
allergens suggests that the pathogenic
potential of these moribund larvae can-
not be discarded.
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THE PEPSIN DIGESTION METHOD MAY UNDERESTIMATE THE
CONTENT OF Anisakis IN FISH PRODUCTS AND THIS IS DEPENDENT

ON THE STATUS OF THE LARVAE

Margarita Tejada', Isabel Sdnchez-Alonso’, Miguel Gonzalez-
Munoz? Alfonso Navas?, Mercedes Careche’

'Institute of Food Science, Technology and Nutrition, Consejo Superior de Investigaciones Cientifi-
cas (ICTAN-CSIC), ¢/ José Antonio Novais 10, 28040 Madrid, Spain
’Department of Immunology, University Hospital La Paz Institute for Health Research, (IdiPaz),

Paseo de la Castellana 261, 28046 Madrid, Spain

*Department of Biodiversity and Evolutionary Biology, Museo Nacional de Ciencias Naturales,
CSIC, Calle de José Gutiérrez Abascal, 2, 28006 Madrid, Spain

Pepsin solution has been applied as a
tool to quantify parasitic infections and
to estimate the number of parasites in
the fish musculature. The objective of
this piece of work was to study the effect
of pepsin digestion on the recovery of
dead and live Anisakis larvae.

In a first trial, experimentally infected
mince fish, were frozen at different final
freezing temperatures (-10 °C, -15 °C,
-20 °C, and -30 °C). After freezing and
thawing, larvae were visually recovered
from the mince and analysed for mobil-
ity. They were then placed again in the
same mince and performed a pepsin di-
gestion. Results showed that none of the
larvae that had survived a freeze/thaw
cycle were alive after the digestion with
pepsin. They also showed that the range
of recovery of intact larvae was between
46-60%.

To confirm this result, a new set of ex-
periments was performed in 5 separate
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days to give an insight of the day to day
differences in the viability and recovery of
larvae after pepsin digestion. When this
digestion was performed with untreated
larvae, there was, also in this case some
percentage of Anisakis that could not
survive pepsin and were recovered dead
(0-27%), and the total recovery was quite
variable (84-100 %). However, when lar-
vae had been previously treated by a
freeze thawing cycle the total recovery
could be as low as 60%. Also in this case,
the percentage of larvae that resisted
the digestion with pepsin and could be
found alive was much lower that with un-
treated larvae (25-63 %).

These results point out at an analytical
problem with the pepsin digestion meth-
od when analyzing treated (i.e. frozen)
fish, since the actual starting infective
larvae in a given frozen product may be
significantly higher than the standard
pepsin method is showing.
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SURIMI PROCESSING EFFECTS ON THE LEVELS AND ALLERGENEICITY

OF B-PARVALBUMIN

Dominguez-Timén, F.", Gasset, M.2, Borderias, A. J.", Moreno, H. M."

'Institute of Food Science Technology and Nutrition (ICTAN). Spanish Research Council (CSIC).

Madrid, Spain

?Institute of Chemist - Physics Rocasolano (IQFR). Spanish Research Council (CSIC). Madrid, Spain

Fish and seafood products consump-
tion has been increased in the last
years because of their nutritional val-
ue. This fact has made that adverse
reaction to fish such as those caused
by allergens, parasites and toxins are
becoming common. Particularly, fish
allergy occurrence might vary with
the geographical eating habits, fish
processing and fish species. In 95
% of the reported fish allergies, the
B-parvalbumin (PV) has been identi-
fied as the major allergen displaying a
high cross-reactivity among fish spe-
cies with commercial value. PVs are
a family of proteins ranged between
10-15kDa and their detection in fish is
further complicated by the impact of
fish processing. By cooking and can-
ning PV structure can be degraded
or alter which makes it difficult they
detection by antibodies. On the oth-
er hand in the elaboration of surimi,
during fish meat washing, PV can be
mostly removed. Surimi, which is me-
chanically deboned fish flesh that has
been washed and mixed with cryopro-
tectants, is widely used as raw material
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in the elaboration of seafood products,
so the determination of the PV levels
and allergeneicity in this raw material
and in the seafood products made of
them, is of public health relevance.

To determine the levels and state of
PV in fish, surimi and in the prototype
surimi product all from Alaska Pollock,
we focused on developing native ex-
traction procedures of extended use.
We found that TBS buffer together
with several sonication steps allow
the quantitative extraction of soluble
PV as judged by SDS-PAGE and West-
ern-blotting. At the present stage, re-
sults indicate that PV level decreases
along with processing, decreasing
from Alaska Pollock muscle followed by
surimi as raw material and lastly in the
prototypes of surimi products. These
results take part to a preliminary work
and more analyses related to allerge-
neicity of PV after gastric and intestinal
digestions are going to be performed.
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INFLUENCE EXAMINATION OF LYSOZYME PROCESS WHICH IS
STORED IN ICE ON SEA BREAM (Sparus aurata) QUALITY

Arzu Burcu Yavuz', Sukran Cakli', Omer Alper Erdem?’,

Ismail Ozturk?

'Ege University, Faculty of Fisheries, Department of Fishing and Fish Processing Technology,

35700, lzmir, TURKEY

Ege University, Faculty of Pharmacy, Department of Pharmaceutical Microbiology, 35100, Izmir,

TURKEY

Increment of attention in food industry
especially on bio protection methods in
which natural origin antimicrobial com-
ponents are used enhances the poten-
tial usage of natural enzymes on food.
Lysozyme goes in for GRAS as nisin in
U.S.A. and Canada. It is also acknowl-
edged as natural and safe biological
antiseptic and widely used in food and
drug engineering. Sea bream that is
used in the study is separated into two
groups and half of their inner parts are
cleaned. Groups that are formed ac-
cording to fish that is cleaned and not
cleaned (whole fish) are stored in 0-4°C
after being treated with lysozyme.

Lysozyme enzyme that is used as an-
timicrobial is bought commercially.
Microbiologic analyses on groups that
are stored in 0-4°C are done through
Salmonella spp., Listeria monocytogenes,
E. coli, Staphylococcus aureus existence
and total counting of aerobic me-
sophilic bacteria causing deteriora-
tion, psychrophilic bacteria counting,
yeast-mold counting, Enterobacteria-
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ceace counting and lactic acid bacteria
counting. Chemical analyses are done
through; TVB-N, TBARS and sensory
analyses storing period.

With this study, it is shown that lyso-
zyme which is a natural antimicrobial
enzyme has effects of quality and shelf
life on sea bream. Also, lysozyme's ef-
fect on food pathogen and deteriora-
tion bacteria's number and activation
of described types is found. When ly-
sozyme's price and utility in industry is
considered, its availability in industry
increases because it has an advantage
of effective improvement on quality
and when it is used in low concentra-
tion, it enables inhibition for pathogen
and microorganisms which cause de-
terioration.

* This study is supported by 1160029
numbered TUBITAK project.

* Arzu Burcu Yavuz who is in working
team benefits from TUBITAK 2211-C
Preffered Fields Doctorate Scholarship
Program.
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DIETARY OIL SOURCES HAVE AN INFLUENCE ON SENEGALESE SOLE
(Solea senegalensis) FATTY ACID COMPOSITION AND ITS
BIOACCESSIBILITY FOR HUMAN CONSUMPTION

Afonso, C."%*, Cardoso, C."%, Freire, M., Silva, I. E.', Linares, F.3,
Villanueva, J. L. R.4, Valente, L.M.P.25, Bandarra, N. M."?

'Division of Aquaculture and Upgrading (DivAV), Portuguese Institute for the Sea and Atmosphere
(IPMA, IP), Rua Alfredo MagalhGes Ramalho, 6, 1495-006 Lisbon, Portugal;
2CIIMAR, Interdisciplinary Centre of Marine and Environmental Research, University of Porto, Rua

dos Bragas 289, 4050-123 Porto, Portugal;

*CIMA - Centro de Investigacions Marifias. Pedras de Corén s/n. Apdo. 13, Vilanova de Arousa.

36620 Pontevedra, Spain;

“IGAFA - Instituto Galego de Formacidn en Acuicultura. Nifio do Corvo s/n.36626. llla de Arousa,

Pontevedra, Spain;

°ICBAS - Instituto de Ciéncias Biomédicas de Abel Salazar, University of Porto, Rua de Jorge Viterbo

Ferreira, 228, 4050-313 Porto, Portugal.

Solea senegalensis were fed three iso-
nitrogeneous diets with increasing
substitution of fish oil (FO) by a blend
of vegetable oils (50 % soybean olil,
25 % rapeseed oil and 25 % linseed
oil): control with fish oil - CTL; 50 %
replacement of FO by vegetable oils
- D50; 100 % total replacement of FO
by vegetable oils - D100; during 10
months. At the end of the experiment,
the effect of the different diets on the
fatty acid profile of sole as well as on
the bioaccessibility of each w3-PUFA
determined by an in vitro digestion
model taking into account the diges-
tive action upon different lipid classes,
such as triacylglycerols (TAG) was an-
alysed.
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The fatty acid composition of the diets
varied significantly. The total w3-PUFA
varied from 22.6 % in CTL to 159 %
in D100 diet and the total w6-PUFA
increased from 12.3 % in CTL to 36.2
% in D100 diet. Oleic acid (18:1) and
linoleic acid (18:2 w6) augmented
from 124 % and 11.3 % in CTL to
30.0 and 36.0 % in D100, respectively;
docosahexaenoic acid (DHA, 22:6 w3)
declined from 7.8 % in CTL to just 1.1
% in D100. The fatty acid composition
of the fish mirrored these dietary
changes, since EPA and DHA contents
were reduced from 2.6 and 17.8 % in
CTL fish to 0.2 and 4.1 % in D100 fish,
respectively.

Bioaccessibility of w3-PUFA varied
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widely between 36 and 74 %,
depending on the particular fatty acid
and the diet fed to the farmed fish. In
fact, the bioaccessibility of linolenic
acid (18:3 w3) was higher (70-74 %)
than that of DHA (56-69 %). The bio-
accessibility of eicosapentaenoic acid
(EPA, 20:5 w3) and other w3-PUFA was
lower for fish fed D100. Given the fact
that other fatty acids' bioaccessibility
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was not similarly affected, it is possible
that these variations are related to the
positional and lipid class distribution
of w3-PUFAs, which would be different
in each group. Representing a smaller
share of the total fatty acids, these w3-
PUFAs would be more concentrated
on the sn-2 position of TAG, which is
less hydrolysable.
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FORMATION OF LIPID OXIDATION PRODUCTS (MDA, HHE, AND HNE)
DURING STATIC AND DYNAMIC /N VITRO DIGESTION OF COD

LIVER OIL

Cecilia Tullberg', Karin Larsson’, Gerd Vegarud?, Ingrid Undeland’

"Chalmers University of Technology, Gothenburg, Sweden

2Norwegian University of Life Science, As, Norway

Marine long-chain n-3 polyunsaturat-
ed fatty acids (omega-3) have attracted
interest due to the positive health ef-
fects they have been associated with.
However, omega-3-rich oils are highly
sensitive to lipid oxidation, something
that could interfere with its beneficial
effects. A few recent in vitro studies
have shown that fish lipids not only
oxidize during storage, but also under
gastrointestinal tract (GIT) conditions.
Lipid oxidation is known to generate
certain highly reactive oxidation prod-
ucts, like malondialdehyde (MDA),
4-hydroxy-trans-2-hexenal (HHE), and
4-hydroxy-trans-2-nonenal (HNE); all
three with documented carcinogenic
and genotoxic properties. To date, lit-
tle is known about formation of these
specific compounds in presence of
human GIT juices, and also, what lev-
els that can be reached in the GIT. In
two separate in vitro studies, MDA,
HHE, and HNE-formation in fish oils
have therefore been investigated un-
der GIT conditions.
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In the first study, two static GIT in vitro
models were set up to follow oxida-
tion in cod liver oil during digestion.
In one model, digestive enzymes and
bile of porcine origin were used, and
in the other model, human digestive
juices were used. The digests were an-
alysed for MDA, HHE, and HNE by LC-
MS, and for free fatty acids by GC-MS.
Results showed that the aldehydes
increased over time during intestinal
conditions in both models. However,
rate and maximum aldehyde levels
reached were significantly higher with
human digestive juices.

In the second study, the formation
of MDA, HHE, and HNE in cod liver
oil subjected to (i) pre-oxidation, (ii)
emulsification (20% o/w), and (iii) en-
richment with EDTA and fish hemoglo-
bin (Hb) were evaluated in a dynamic
in vitro digestion model. The highest
levels of aldehydes recorded were ob-
tained in the presence of Hb. Pre-ox-
idized oil generated higher aldehyde
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levels during digestion than fresh oil,
and emulsification was slightly pro-
tective in the gastric tract. In general,
higher aldehyde levels were attained
in intestinal lumen than in the initial
meal, demonstrating that Gl digestion
promotes oxidation also in a dynamic
digestion model.

These results emphasize the impor-
tance of keeping high quality of ma-
rine omega-3 products and to find
ways to inhibit the Hb pro-oxidative
effect.
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DEVELOPMENTOFNOVEL FOOD SUPPLEMENTFROM RAINBOW TROUT
EGG: EFFECT OF FLUIDIZED BED DRYING ON THE POLYUNSATURATED
FATTY ACID (PUFA) CONTENT OF LIPID FRACTIONS

Osman Kadir Topuz, Tugce Sak, Adem Kaya, Ali Can Alp

Department of Seafood Processing Technology, Faculty of Fisheries, Akdeniz University,

Antalya-Turkey

Rainbow trout fish (Oncorhynchus myki-
ss) is one of the main commercial fish
species widely farmed in the Europe.
Rainbow trout egg, also named as roe
has a high content of nutritive lipids,
such as phospholipids and omega-3
polyunsaturated fatty acids (w-3 PUFA),
particularly eicosapentaenoic (EPA) and
docosahexaenoic (DHA). Since rainbow
trout egg has been known as source of
biological valuable protein and w-3 PU-
FAs, processing of eggs with novel food
processing methods and serving of
those valuable components to human
nutrition as a functional dietary supple-
ment can not only increase its value but
also contribute to public health. Drying
process inhibits activity of microorgan-
ism and enzymes; improves food pre-
serving and reduces the bulk of food
for cheaper transport and storage.
But during drying, some termolabile
compounds including PUFAs could be
oxidized. The purpose of this research
was to investigate influence of drying
treatment on the PUFA profile of lipid
fractions in egg oil. Rainbow trout eggs
were dried in fluidized bed dryer. Lipid
fraction of trout egg was determined in
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fresh and dried eggs. Effect of drying
process on the PUFA content of lipid
fractions was determined by the lipid
fraction and fatty acid profile analyses.

Result showed that crude lipid of trout
egg consisted of 59.5% phospholipids
(PL), 38.1% neutral lipids (NL) and 2.4%
glycolipids (GL) fractions. Crude lipids
of trout roe and its fractions had a high
content of PUFAs, followed by saturat-
ed fatty acids (SFA) and monounsatu-
rated fatty acids (MUFA). DHA (C22:6
n-3), an important n-3 fatty acid, was
the dominant PUFAs in all lipid fractions
of crude lipid of trout egg, where as the
main SFA and MUFA were palmitic acid
(C16:0) and oleic acid (C18:1 n-9). The
high content of PUFAs is contributed to
nutritional requirement for embryonic
and early larval development stages of
fish species. PUFA and omega-3 fatty
acids contents of lipid fraction of trout
egg were not significantly affected by
drying process. Thus, fluidized bed dry-
ing can be served as an efficient drying
method without any nutritional losses
for the production of food supplement
from trout egg.
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LIVER METABOLISM AS TARGET TO UNDERSTAND THE FUNCTIONAL
EFFECT OF EPA AND DHA: REGULATION OF PROTEIN PATHWAYS

INVOLVED

Lucia Méndez', Manuel Pazos', Gabriel Dasilva', José Manuel
Gallardo’, Josep Lluis Torres?, Maria Rosa Nogués3, Isabel Medina’

'Instituto de Investigaciones Marinas (IIM-CSIC), Vigo, Spain

2Instituto de Quimica Avanzada de Catalunya (IQAC-CSIC), Barcelona, Spain

*Unidad de Farmacologia, Facultad de Medicina y Ciencias de la Salud, Universidad Rovira i

Virgili, Reus, Spain

Fish oils are considered an import-
ant source of bioactive compounds
to formulate functional foods and
supplements. During the last years,
a growing interest has been focused
on the benefits of these fish oils with
high contents in EPA and DHA in pre-
vention and palliation of diet-induced
disorders such as dyslipidemia, type
2 diabetes and obesity, all of them
linked to a high risk of cardiovascular
diseases (CVD). However, the recent
clinical trials have failed to replicate
protective effects of EPA+DHA on CVD
lacking of definitive conclussions. It is
currently recognized that the right de-
sign of functional foods requires the
study of their in vivo mechanisms at
molecular level in order to draw the
right intake in terms of concentrations
and formulations.

Our previuos findings showed that
supplementation with fish oils, espe-
cially those oils having balanced pro-
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portions of EPA and DHA were able
to improve parameters related with
oxidative stress, insulin resistance
and inflammation in animal models.
On this basis, we are investigating the
mechanism of action of fish oils con-
sidering the metabolic pathways mod-
ulated by EPA and DHA, throught the
understanding of liver protein regula-
tion using animal models. Since high-
fat high-sucrose (HFHS) diets are well-
known model diets to intentionally
promote inflammation processes and
metabolic disorders, we have studied
the protein targets modulated by the
consumption of fish oils in Wistar rats
subjected to such dietary unhealthy
background. A Functional Proteomics
approach based on a shotgun quan-
titative analysis using iTRAQ (isobaric
tags for relative and absolute quanti-
tation) complemented with 2D-DIGE
(two-dimensional fluorescence dif-
ference gel electrophoresis) was em-
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ployed to illustrate the capacity of fish
oils in regulating liver proteins de-
pending on the dietary context.

Our findings reveal a role of the con-
sumption of fish oils, especially visible
under a background of HFHS diets,
in regulating specific liver proteins
involved in key metabolic pathways.
Moreover, our findings highlight the
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Split, Croatia

importance of dietary context in or-
der to assay the functional properties
of seafood. Therefore, this research
lays the groundwork for discovering
new functional uses of seafood rich in
EPA and DHA as well as for the per-
sonalized design of nutraceuticals and
functional foods based on them.
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DIPEPTIDYL PEPTIDASE IV AND PROLYL ENDOPEPTIDASE INHIBITORY
PROPERTIES OF ARGENTINE CROAKER (Umbrina canosai)

HYDROLYSATES

M. Rocha', O. Martinez-Alvarez? E. L6pez-Caballero?, P. Montero?,

C. Gémez-Guillén?, C. Prentice’

'Federal University of Rio Grande/School of Chemistry and Food, Rio Grande, Brazil

°CSICInstitute of Food Science, Technology and Nutrition/Department of Products, Madrid, Spain

The Argentine croaker (U. canosai) is a
fish species caught in large amounts
in the Southern Brazil coast. However,
this species is underutilized and has
low commercial value. Many studies
used these species to obtain minced
fish, which can be utilized for develop-
ment of higher commercial value as
protein hydrolysate. Actually, studies
have been published of different bi-
ological activities, as antidiabetic and
anti-Alzheimer’s through of inhibition
of dipeptidyl peptidase IV (DPP-IV)
and prolyl endopeptidase, by protein
hydrolysates obtained from aquatic
species. For this reason, the potential
in vitro of Argentine Croaker hydro-
lysate to act as a source of dipepti-
dyl peptidase IV (DPP-IV) and prolyl
endopeptidase inhibitory peptides
was studied. First, Argentine croaker
myofibrillar proteins (CMP) were ob-
tained and characterized. From this
raw material two hydrolysates with
different degrees of hydrolysis - DH
(10 and 20%) were prepared using
enzyme Protamex. They were then
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characterized for their molecular
weight profile (MW) and in vitro bioac-
tive properties such as inhibitory en-
zyme dipeptidyl peptidase IV (DPP-1V)
and prolyl endopeptidase (PEP). CMP
showed a protein content of 88.7%,
lipids 3.9%, ash 3.3% and moisture
2.0%. It was found that the increase
in the DH favored the peptides with
lower MW. The greatest 50% inhib-
itory concentration (IC50) value of
DPP-IV, was observed in the presence
of sample hydrolyzed of CMP with
higher DH (20%) and lower MW (1845
Da), was 0.50 + 0.02 mg/mL. However,
the greatest IC50 value of PEP (0.72 +
0.01), was observed with the hydro-
lyzed with lower DH (10%) and high-
er MW. These results suggested that
the protein hydrolysates from Argen-
tine croaker myofibrillar proteins are
a good source of natural inhibitors
of dipeptidyl peptidase IV and prolyl
endopeptidase and/or as alternative
to synthetic inhibitors currently used.
Keywords - Fish, protein, hydrolysate, prolyl
endopeptidase, dipeptidy! peptidase IV
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EUROPEAN SEABASS (Dicentrarchus labrax) AND GILTHEAD
SEABREAM (Sparus aurata) MUSCLE HYDROLYSATES AS A
PERSPECTIVE SOURCE OF BIOPEPTIDES

Can Altinelataman’, Olga Koroleva?, Anna Torkova?,
Ksenia Lisitskaya?, Mikhail Tsentalovich?, Aleksey Kononikhin?,
Igor Popov3, Daria Vasina?, Leonid Kovalyov?

'Fisheries Faculty, Ege University, lzmir, Turkey, Ege Universitesi Kampusu 35700 Bornova, lzmir,

Turkey,

?Research Center of Biotechnology of the Russian Academy of Sciences, 33, bld. 2, Leninsky Ave.,

Moscow 119071, Russia;,

*Moscow Institute of Physics and Technology, Dolgoprudnyi, 141700 Moscow Region, Russia,

European seabass (L) and Gilthead
seabream (C) muscles were subject-
ed to a designed proteolysis by Al-
calase (Lalc, Calc) and Chymotrypsin
(Lch, Cch) to compare their peptides
profiles. A total of 765, 794, 132 and
232 peptides respectively have been
identified. The antioxidant capacity in
vitro was higher for Alcalase hydroly-
sates, probably due to higher content
of short peptides (<5 amino acids).
A higher content of antioxidant pep-
tides was predicted for Lalc and Lch;
however, the observed antioxidant
capacity in vitro was slightly higher
for Seabream hydrolysates, reaching
the maximum value of 848.11 + 60.78
mmol TE/g protein for Calc (TEAC as-
say). All the hydrolysates studied in-
hibited oxidative stress in MDCK1 cell
lines by 5-12% (the maximum activ-
ity 12.8% + 4.5% registered for Lalc),
proliferative activity in MTT assay in
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MDCK1 cell culture (the highest pro-
liferative capacity 147.0% + 3.1% ob-
served for Calc), and dose-depending
chemopreventive activity in human
colon adenocarcinoma cell line HT-
29 (Lch showed 40-60% decrease of
HT-29 cells viability at concentrations
0.05 - 0.5 mg/mL). Surprisingly, water
extracts of the investigated species’
muscles without enzymatic treat-
ment also exhibited a comparable but
slightly reduced proliferative, antioxi-
dant, and chemopreventive action in
cell lines, probably due to biological
activity of short peptides and/or native
components of fish muscles.

Keywords: Seabass hydrolysate; Seabream
hydrolysate;, enzymatic hydrolysis; prolifer-
ative, antioxidant; chemopreventive.
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SEAFOOD OFFERED BY SCHOOL FOODSERVICE: HEALTH AND
HEDONIC PERCEPTION IN CHILDREN

Begofia Alfaro, Leire Jauregi, Yolanda Rios

AZTI-Tecnalia, Food Research Division, Parque Tecnoldgico de Bizkaia. Astondo Bidea, Edf.609,

48160 Derio, Bizkaia, Spain

The choice of consuming fish as a part
of a main meal is generally accepted as
health promoting. A good understand-
ing of the early development of food
choice partners and the reasons be-
hind eating healthy or unhealthy food is
important as nutritional influences on
health can be established in childhood.
The aim of this work was to study the
nutritional understanding (healthy and
unhealthy food) and hedonic percep-
tion of school meals, various dishes
from primary school canteen, in partic-
ular fish dishes, by children with differ-
ent age.

Three groups of children of 6-7 years
(n=39), 8-9 years (n=35) and 10-12
years (n=26) were interviewed in a pri-
mary school. The study was targeted
to 16 dishes, included four fish dishes:
baked hake with lettuce, breaded hake
with lettuce, tuna with peppers and
mackerel burger. The test session in-
volved two tasks, a “structured sorting
task’, where they had to sort 16 colour
photographs of dishes offered in the
school canteen in 4 pre-determined
groups (healthy/unhealthy and hedon-
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ic perception of food). In the second
task, the same pictures were rated for
the overall liking with the use of 5-point
hedonic smiley-scales and classify in
healthy or unhealthy.

Regarding the sorting task, the results
of the three age groups were very
similar. All the groups showed a good
knowledge of the nutritional value of
the tested dished offered in the school
canteen. All the fish dishes were cate-
gorized as healthy by the majority of
the participants. The ANOVA showed
significant differences in liking between
products. Based on the results, baked
and breaded hake with lettuce were
highly appreciated for all ages. Tuna
with peppers was less liked in all the
children groups. The 6-7 year group
scored higher preference to mackerel
burger than other groups.

In conclusion, these results contribute
to our understanding of children’s
nutritional perception and its relation
to fish dishes preferences of school
meals, what is of particular importance
to quality improvement and strategic
planning in school foodservice.
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BIOACTIVE PROPERTIES OF COLLAGEN HYDROLYSATES FROM COD

SKIN

Margret Geirsdottir, Dagny Bjork Adalsteinsdottir, Gudrun Kristin
Eiriksdéttir, Hilma Eidsdéttir Bakken, Margrét Eva Asgeirsdéttir,

Eva Kuttner

Matis, Vinlandsleid 12, 113 Reykjavik, Iceland

Collagen Hydrolysate (CH) is becoming
increasingly important to the expand-
ing nutraceutical market because of it
sensory profile, appealing functional
properties and strong links to pos-
itive health effects. Mainly sourced
from pig- and calfskin, CH from wild-
caught fish skin has very similar char-
acteristics and serves as an excellent
alternative since it is not connected to
factory farming, diseases or religious
restrictions.

The aim of this project was to evaluate
the effect of different enzymes to hy-
drolyse collagen from cod skin on the
hydrolysates properties. Collagen was
extracted from fresh cod skin by first
washing with 0.1 M NaOH solution
to remove non-collagenous proteins,
lipids and colour, acidification in 0.05
M acetic acid solution followed by ex-
traction in hot water over night. After
extraction the samples were freeze
dried and kept frozen until analysed.
The dried collagen (5% solution) was
hydrolysed with four different pro-
teases from Novozymes (Protamex,
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Neutrase, Flavourzyme and Alcalase)
and collagenase from Sigma for two
hours at 45°C, the enzymes were
inactivated in a 90°C water-bath fol-
lowed by cooling, freezing and freeze
drying. The degree of hydrolysis (DH)
was measured by with ophthaldialde-
hyde (OPA) method. The hydrolysates
composition was evaluated by pro-
tein analysis and SDS page. Bioactive
properties of the hydrolysates were
evaluated using chemical methods:
Oxygen Radical Absorbance Capacity
(ORAC), Metal Chelating (MC), Reduc-
ing Power (RP), inhibition of alpha am-
ylase and alpha glucosidase, inhibition
of Angiotensin Converting Enzyme
(ACE) as well as elastase and collage-
nase inhibition and cell assay to evalu-
ate chondroprotective effect.

The hydrolysate collagens did not
show high bioactive properties mea-
sured and no MC, alpha amylase,
alpha glucosidase, Elastase, Collage-
nase or ACE inhibition was detected.
Low ORAC and RP activity was de-
tected but clear increase was found
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in the ORAC values as DH increased
while the opposite trend was seen for
RP, lower reducing power with higher
degree of hydrolysis. The hydrolysate
with highest DH was fractionated to

different molecular sizes (> 30 kDa,
10-30 kDa, < 10 kDa 5-10 kDa, < 5 kDa)
and the bioactivity of the different
fractions are now further evaluated.
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VALORIZATION OF SHRIMPS BY-PRODUCTS FOR PHARMACEUTICAL
APPLICATIONS: EFFECTS OF ASTAXANTIN AND PROTEIN HYDROLI-

SATES IN VITRO

Concetta M. Messina’, Giuseppe Renda? Mariano Randazzo’,
Federica Pizzo', Simona Manuguerra’, Vincenzo A. Laudicella?,

Andrea Santulli'?

"Universita degli Studi di Palermo, Dipartimento di Scienze della terra e del Mare DiSTeM, Labora-
torio di Biochimica Marina ed Ecotossicologia, Via G. Barlotta 4, 91100 Trapani, Italy
2Consorzio Universitario della Provincia di Trapani, Istituto di Biologia marina, Via G. Barlotta 4,

91100 Trapani, Italy

Marine natural products have already
shown their value in pharmaceuti-
cals, but despite this proven value,
the majority of marine by-products
are currently used in the production
of fish olil, fishmeal, fertilizer, pet food
and fish silage, which hold low market
value considering their high protein
and potentially high valued contents.
Furthermore, a considerable amount
of marine products are considered to
be unsaleable and so are discarded.
The declining supply of seafood from
the wild, as well as stricter environ-
mental controls of dumping discards,
provides further incentive to utilize
all products that may come from fish.
Shrimp waste contains high biological
value components such as protein,
chitin and astaxanthin, The hydro-
lyzed protein (HP) may be supple-
mented in diets formulated for aqua-
culture, and represent also a sources
of biologically active peptides with
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considerable potential applications in
pharmacology. Astaxanthin, the main
carotenoid in crustaceans, is used as
a food additive, in diet for aquaculture
and in the production of drugs and
nutraceuticals.

Shrimp waste (exoskeleton and ceph-
alothorax) were obtained from indus-
tries of fish processing in Sicily. More
than ten sampling were done in one
year. After collection, samples were
thawed and minced. The homogenate
was utilized for production of protein
hydrolizates (PH) and astaxantin. The
enzymatic hydrolysis reaction was
carried on employing three different
commercial proteases, Protamex, Fla-
vourzyme and Alcalase. Astaxanthin
was extracted from the dried matrix
with a mixture of hexane/isopropa-
nol 3:2 (v/v). A protocol of extraction
by Supercritical Fluid Extraction (SFE)
was defined. The use of Protamex and
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Flavourzyme resulted in more effi-
cient hydrolysis. SFE technique allows
obtaining extracts free of any hazard
caused by the use of traditional toxic
solvents, hence, it results qualitatively
suitable for use in nutraceutical, phar-
maceutical industry. The bioactivities
of PH and astaxantin were assessed
in human cell culture. In normal cells,
the PH showed a significant antioxi-
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dant power, preventing the damage
induced by free radicals. In cancer
cells, astaxantin resulted effective in
reduce proliferation and in induce
apoptosis, attested by a set of specif-
ics biomolecular markers.

Projects: “Biotechnologie Marine vecteur

d'innovation et qualité” BioVecQ - IEVP-
2007-2013 Cod PS1.3_08
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WHAT DO CHEFS DE CUISINES PURCHASE IN ORDER TO SELL AS

COMMON SOLE?

Kristina Kappel', Ute Schréder?

"Max Rubner-Institut, Department of Safety and Quality of Milk and Fish, Kiel, Germany
°Max Rubner-Institut, Department of Safety and Quality of Milk and Fish, Hamburg, Germany

Common sole (Solea solea) is a highly
appreciated food fish, which is served
as a special delicacy in restaurants.
But unfortunately, consumers often
don't get true common sole but less
valuable fish species (like striped cat-
fish or tropical soles), especially when
they have ordered dishes with com-
mon sole fillets. In a former German
survey of restaurant sole samples,
even species were detected, which
could not be identified due to lacking
DNA reference sequences in the pub-
lic databases. The question is now:
what kind of products do restaurant
chefs purchase when they intend to
adulterate sole fillet dishes with less
expensive species? In order to solve
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this question, several products with
fish fillets resembling sole fillets were
bought from German traders and
were analysed with DNA barcoding
and phylogenetic methods. The re-
sults indicate that sole dishes are of-
ten substituted with cheap Cynoglos-
sus senegalensis/spp. products from
the West African coast, which contain
a smorgasbord of flatfish fillets from
different Cynoglossidae as well as Solei-
dae species. The results also empha-
size the urgent need to increase DNA
sequence coverage of West African
flatfish species in public databases as
a prerequisite for an effective control
of fish product labelling.
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DEVELOPMENT OF FISH CRACKER BY ADDITION OF FLAXSEED (LINUM
USITATISSIMUM) AS AN ALTERNATIVE OF HEALTHY SNACKS

Ernawati Ernawati’, Sen Burcu Yilmaz', Asli Cadun’

"University of EGE, Fisheries Faculty, Seafood Processing Department, lzmir, Turkey

Flaxseed (Linum usitatissimum) is NOw-
adays emerging as one of the nutri-
tive and functional ingredient in food
products due to the high beneficial
compound such as n-3 alfa linolenic
acid (ALA). Incorporating flaxseed oil
into crackers made of whiting fish
(Merlangius merlangus) flour can im-
prove its nutritional properties. The
objective of this research is to gain the
best formulation of fish crackers as an
alternative of healthy snacks rich of
both protein and fatty acids. The re-
search was divided into two stages;
preliminary and main research. The
preliminary research was conduct-
ed by production of fish flour and
analysis of its physical and chemical
properties. The main research was
conducted by production of crackers
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through formulation based on fish
flour (10, 12.5 and 15% of the total
flour used) and flaxseed oil (0, 50 and
100% of the total vegetable oil used)
followed by analysis of the chosen for-
mula product (proximate composition
(fat, protein, moisture, carbohydrate,
ash) microbiology (total aerobic plate
count), sensorial, chemical (TBA) and
physical (colour and texture profile
analysis, statistical analysis). The pro-
duction of fish flour from whiting fish
yielded up to 15% of fish flour (mois-
ture content 5.06%, dry based). The
best crackers product was obtained
according to sensory and fatty acid
composition analysis.

Keywords: crackers, fish flour, flaxseed,
functional food
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EFFECT OF STORAGE TEMPERATURE ON SHELF-LIFE AND MICROBIO-
LOGICAL PROFILES OF READY-TO-EAT WHOLE BROWN CRAB

S. Condon-Abanto™ % F. Lian'; C. Arroyo’; P. Whyte'; N. Brunton’;

J.G. Lyng'

'Institute of Food and Health. UCD school of Agriculture and Food Science, University College

Dublin, Belfield, Dublin 4, Ireland

°Departamento de Produccién Animal y Ciencia de los Alimentos. Tecnologia de los Alimentos.
Facultad de Veterinaria. Instituto agroalimentario de Aragon-IA2 (Universidad de Zaragoza-CITA),

Zaragoza, Spain.

In the past, the brown crab (Cancer
pagurus) market largely consisted of
live product. However, the opening
of new markets (e.g. China and USA)
has created a demand for ready-to
eat products. This in turn creates an
opportunity to add value but also af-
fords manufacturers the chance to
improve existing commercial pro-
cesses (e.g. milder heat treatments
resulting in higher quality product). In
addition, the export of such products
in a ready-to-eat format could elim-
inate the problem of losses during
transport. An important consideration
in all of this however, is product shelf
life following these new processes and
for this reason, the aim of the present
study was to assess the effect of the
storage temperature on the shelf-life
and microbiological profiles of ready
to eat whole crab cooked under mild
temperatures and packed under vac-
uum. The shelf-life of the product
was calculated by fitting the modified
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Gumpert equation for mesophilic
bacterial growth at different storage
temperatures, with the end of shelf
life being viewed as the point where
the mesophilic bacterial load reached
6 Log10. A shelf-life of 16, 12,9 and 7
days was found for white meat at 2,
5, 7 and 10 °C respectively, while for
brown meat a shelf-life of 20, 14, 11
and 7 days, was found at 2, 5, 7 and
10 °Crespectively. In addition, a linear
relationship was found between the
storage temperature and shelf-life of
both kinds of meats. The microbio-
logical profiles of both meat types at
the end of the shelf-life (4 and 10 °C)
were studied. In all cases the main mi-
crobial species detected were Bacillus,
Pseudomonas and Staphylococcus spp.
At 4 °C, microbial counts were similar
regardless of the type of meat, though
at 10 °C higher counts were found for
all bacterial groups in the brown meat.
This study revealed that, although the
storage temperature has a bigger ef-
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fect on the shelf-life of brown meat, at  that, Bacillus, Pseudomonas and Staph-
temperatures below 10 °C the shelf  ylococcus spp. were the main spoilage
life will be determined by the white  microorganisms.

meat. In addition the work also found
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WHAT DOES THE FISH INDUSTRY NEED?
EMERGING SUSTAINABLE SOLUTIONS

Elvin Bugge
INVITED SPEAKER

Aquatic Concept Group, Norway

Maintaining a high quality of a product
from “alive fish to a dish” is essential
for the fish industry. Since 2010, there
has been an increased focus of the
salmon Industry into the processes
that influence the quality aspects.

To maintain a high quality and to as-
sure the safety of a product, the pro-
cessing should be fast, performed at
low temperature and in a way that
the product cross-contamination is
eliminated. Important source of the
product contamination is processing
equipment. The cleanability of equip-
ment is closely linked to the formation
of bacterial biofilm. The main reason
for this build-up of biofilm is the com-
plexity and poor design of the machin-
ery. EHEDG (European Hygienic En-
gineering & Design Group) has made
guidelines for the hygienic processing
and the hygienic design of the equip-
ment that have helped to improve the
standards. The main objective of the
hygienic design is to reduce/eliminate
the risk of the equipment becoming
a source of product contamination.

The key environmental issues associ-
ated with fish processing operations
are the high consumption of water,
consumption of energy and the dis-
charge of wastewater. Since cleanable
equipment will need less water, ener-
gy and chemical to reach the required
hygienic level, hygienic design often
leads to economic and environmental
benefits for the Fish Industry.

The presentation will give an overview
of the latest innovations in salmon
processing, both regarding new hy-
gienic solutions and the industries’
maintenance of optimal product qual-
ity as well as sustainable solutions in
the processing.
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AUTOMATED CLASSIFICATION OF ATLANTIC COD’S ROE, LIVER AND
MILT USING HYPERSPECTRAL IMAGING IN VISIBLE SPECTRAL RANGE

Ekrem Misimi', Lukasz Paluchowski?, Leif Grimsmo’,

Lise Lyngsnes Randeberg?

ISINTEF Fiskeri og Havbruk, Trondheim, Norway

?Norwegian University of Science and Technology, Trondheim, Norway

In Norway, the whitefish industry gen-
erates 0.34 million metric tons (44%
of the total catch) of rest raw mate-
rial. The most frequent rest raw ma-
terials are heads, tongues, roe, liver
and milt. Only 30% (113,800 tons) of
these rest raw materials are utilized
while the remaining 226,000 tons are
waste. Therefore, the potential for in-
creased utilization of rest raw materi-
al is large and would lead to a more
sustainable and profitable whitefish
industry. The main reason for failing
to achieve higher utilization rates for
rest raw material from white fish is the
lack of technological solutions that
can enable automated classification
and sorting on-board fishing vessels.
Currently, separation of fractions of
whitefish roe, milt and liver is done
manually, which is a laborious and
costly process.

Automated classification of roe, milt
and liver, due to the similarities in
the appearance of these materials as
manifested in colour and texture, is a
very challenging research task. To en-

able automated classification, we per-
formed a complete characterization
of roe, liver and milt in the visible/near
infrared (vis/NIR) (420 - 990 nm) and
short-wavelength infrared (SWIR) (960
- 2500 nm) wavelength ranges. We
generated prediction models based
on a single wavelength (Model 1) and
as a combination of two optimal wave-
lengths (Model ). Classification per-
formed using reflectance measured at
444 nm (Model 1) achieved 74%, 71%
and 65% correct classification rates
for roe, liver and milt, respectively.
Classification rates for Model Il were
96%, 97% and 100% for a combination
of reflectance measured at 415 nm
and 990 nm, and these are regarded
to be sufficient for practical industrial
applications. In practice, the combi-
nation of two different wavelengths
can be solved by triggering two lasers
alternately every second frame of the
camera to generate almost simultane-
ously two images that can be used for
analysis and image classification.
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SUSTAINABLE FEED FORMULATION FOR SWEDISH AQUACULTURE
FROM HERRING BY-PRODUCTS USING THE pH SHIFT METHOD

James Hinchcliffe, Nils Gunnar Carlsson, Elisabeth Jénsson, Susanne
Erikson, Kristina Sundell, Ingrid Undeland

Chalmers University, Gothenburg

Aquaculture is expected to be the fast-
est growing food sector this century. In
Sweden, work is being done to establish
a knowledge base for the development
of sustainable marine aquaculture, fo-
cusing on two species: Spotted wolffish,
Anarhichas minor and European lobster,
Hommarus gammarus. One of the aims
is to develop new feeds for the two spe-
cies during larval and juvenile on-growth
stages. Currently, formulated feeds are
highly dependent on raw materials from
wild fisheries and are costly to produce.
The development of diets composed
from sustainable materials with suit-
able texture that increases survival and
quality is an important challenge. In this
study, pH-shift processing was used to
isolate protein concentrates from her-
ring by-products, in order to investigate
the potential incorporation of these
concentrates as an alternative protein
source in aqua feeds.

Herring by-products were sorted into
back bones (B), heads (H) and guts (G)
which thereafter, in different combina-
tions (B+H+G, B+H or G), were subject-
ed to pH-shift processing. For each raw
material combination, the acidic version
of the pH-shift process was compared

with the alkaline process version; ac-
companied by different separation forc-
es (8000xg vs. 800xg), to identify protein
yield as well as potential functional and
chemical differences in protein isolates,
and how these could affect the potential
of isolates as a feed ingredient. Among
studied factors were protein yield as well
as mineral content (e.g. calcium), total
lipid content, omega-3 content and pro-
tein content of the concentrates.

Results showed that alkaline pH-shift
processing generally gave higher protein
yields (54-66%) than the acid version
(45-54%) while there were no significant
differences between protein yields ob-
tained from the different raw material
combinations or from high vs. low sep-
aration forces. Among detected chem-
ical differences between concentrates,
the acid process version generated
significantly higher calcium levels than
the alkaline version, something which is
particularly important in lobster feeds.
Further, gut-concentrates obtained the
highest lipid content and, as expected,
concentrates produced with low g-force
separations contained higher moisture
than those made at 8000xg.
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FLOCCULATION AS A MEAN TO AID THE RECOVERY OF PROTEIN

FROM SHRIMP PROCESS WATER

Bita Forghani’, Romain Bordes?, Anna Strém?, Ingrid Undeland"

"Food and Nutrition Science, Biology and Biological engineering, Chalmers University of

Technology, Gothenburg, Sweden

2Applied Chemistry, Chemistry and Chemical Engineering, Chalmers University of Technology,

Gothenburg, Sweden

Throughout  seafood  processing,
large volumes of water are used,
which dissolves significant amounts of
high-quality protein, currently being
turned into waste. Besides the loss of
a large amount of marine biomass, in
which there is a potentially high mar-
ket value, an elevated cost is associ-
ated with the discharging of process
water high in BOD/COD. Currently,
industrial pre-treatments to reduce
BOD/COD are normally done with
non-food grade flocculants, some-
thing which does not allow further up-
grading of the sludge beyond biogas.

The present study is part of the Nor-
dic project “Extracting Novel Values
from Aqueous Seafood Side Streams
-NoVAqua", and aimed at evaluating
the feasibility of using food-grade
protein flocculation in combination
with mild separation to treat shrimp
process water in order to efficient-
ly recover proteins. The effect of pH
and the addition of natural and syn-
thetic polymers on the flocculation
of protein in the process water were
assessed. Protein flocculation using

anionic polymers was maximized at
pH 4 where nearly 73 % of the initial-
ly dissolved protein was recovered by
simple sedimentation whereas the
maximum protein recovery using cat-
ionic polymers was around 50 % at pH
6. Also the synthetic cationic polymers
tested exhibited around 50 % recov-
ery at the native pH of process water
(pH 8.7).

Initial separation tests showed larg-
er success with aggregates formed
in presence of the anionic polymers
compared to the untreated dissolved
protein of the crude water. Separa-
tion trials with the other flocculants
are ongoing. Overall the results so far
showed the efficiency of adding poly-
mers and adjusting the pH (to 4 and
6 in case of anionic and cationic natu-
ral polymers, respectively) in order to
recover the protein load from shrimp
process water. It is envisioned that the
recovered shrimp protein using natu-
ral polymers could be a potential in-
gredient in both food and animal feed.
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TUNING THE pH-SHIFT PROTEIN-ISOLATION METHOD FOR
MAXIMUM HEMOGLOBIN-REMOVAL USING BLOOD RICH

MARINE RESOURCES

Mehdi Abdollahi', Sofia Marmon', Manat Chaijan?, Ingrid Undeland’

'Department of Biology and Biological Engineering, Food and Nutrition Science, Chalmers

University of Technology, Gothenburg, Sweden

2School of Agricultural Technology, Walailak University, Thasala, Thailand

During the last decade, the pH-shift
method has been recognised as a
promising technique for protein re-
covery from unconventional complex
raw materials (e.g., whole dark muscle
fatty fish and by-products). However,
one of the main challenges that may
prevent an optimal use of the pro-
tein isolates is the difficulty to remove
enough heme-pigments (hemoglobin,
Hb, myoglobin, Mb) to make the color
of the isolates appealing and prevent
their pro-oxidative effects. The pres-
ent study was aimed to map the distri-
bution of Hb in the different fractions
formed during alkaline and acid pH-
shift processing of blood rich fish raw
materials. Strategies are also tested
to facilitate Hb-removal in the differ-
ent steps of the process considering
protein recovery, moisture content of
protein isolate and color changes.

To allow exact mass balance calcu-
lations, a model system consisting
of minced cod white muscle fortified
with known amounts of trout Hb was
used as raw material. The basic pH-
shift protein isolation protocol applied

involved X volumes of water, solubili-
sation at pH 2.5 or 11.5, and precipi-
tation at pH 5.5. Hb was analysed with
the Hornsey method, protein with the
Lowry method and colour (a*, b*, L*)
with a Minolta colorimeter.

Results showed that the alkaline pro-
cess version could remove consid-
erably higher amount of Hb (77.2 %)
compared to the acidic version (37.2
%) when pH 5.5 was used for subse-
quent precipitation of the protein.
Adjustment of precipitation pH to 6.5
improved total Hb removal up to 91%
and 74.0% for the alkaline and acid
process version, respectively. When
phytic acid (PA) was added to the first
supernatant of the alkaline process
version, it could improve Hb removal
up to 93.1 % without negative effect
on protein yield. A combination of 1
cycle prewashing with PA, pH adjust-
ment to 5.5 and then pH-shift process
could increase Hb removal up to 96 %
and 92 % in the alkaline and acid iso-
lates, respectively.
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TRYPSIN FROM VISCERA OF CULTURED RAINBOW TROUT
(Oncorhynchus mykiss): CHARACTERISTICS AND THE EFFECTS OF

SEASONAL VARIATION

Sebnem Tolasa Yilmaz’, Asli Cadun Yunli?, Evren Burcu Sen Yilmaz?,
Omer Alper Erdem ', Fatih Kirlangic? Soottawat Benjakul’,

Sukran Cakli?

'Ege University, Faculty of Fisheries, Department of Fishing and Fish Processing Technology,

35100, [zmir, TURKEY

2Ege University, Faculty of Science, Department of Biochemistry, 35100 Izmir-Turkey
3Prince of Songkhla University, Faculty of Agro-Industry, Department of Food Technology,

Hatyai, Songkhla, 90112, Thailand

Fish have been consumed worldwide
with increasing demand. The total pro-
duction of fishery products in Turkey is
537.345 tons with 302.212 tons of cap-
ture and 235.133 tons of aquaculture
(TUIK, 2015). Aquaculture is one of the
fastest growing food-producing sectors
in Turkey and the rainbow trout (Onco-
rhynchus mykiss) is the most important
aquacultured species with 113.593 tons
produced annually. During processing a
huge amount of nonedible portion gen-
erated as by-products is conventional-
ly, processed into low-value products
such as fish meals, fish oil, and natural
fertilizers or discarded. Viscera are one
of leftovers, which can be a promising
source of enzymes, particularly trypsin.
However, trypsin activity can be varied
with seasons. The study aimed to chara-
cterize trypsin from viscera of rainbow
trout cultured in summer and fall. Tryp-
sin was extracted and partially purified
using ammonium sulfate 80% saturati-

on and acetone precipitation at -20°C.
The activity was assay using BAPNA as
a substrate. The yield of 62.5% and 37%
was obtaned in summer and fall, respe-
ctively. The optimum temperature and
pH of partially purified trypsin of rain-
bow trout obtained from both seasons
were 50 °C and 8. Trypsin was stable to
heat treatment at temperature range of
20-50°C for both seasons. For pH sta-
bility, trpsin was stable in the pH range
of 5-10 and 4-11 for summer and fall
samples, respectively. Trypsin activity in
rainbow trout cultured in summer and
fall was; 0.05 u/ml and 0.024 u/ml, re-
pectively.

Thus, viscera of rainbow trout can be
an alternative source of protease, es-
pecially trypsin, for industrial applicati-
ons. The recovery of trypsin also helps
in  minimizing ecological problems.

*This study was supported by TUBI-
TAK Project No: 2140569
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STRATEGIES TO IMPROVE THE MANAGEMENT OF FLAT OYSTER
(Ostrea edulis L.) FROM AQUACULTURE USING THE SHORT STORAGE
AND PACKAGE IN CLOSED-CIRCUIT SYSTEM

Roncarati A.", Felici A.", Rea S.", Loschi A.", Stocchi R.%, Vittori S.2,
Torregiani E.2, Mosconi G.", Palermo F.", Melotti P.’

'School of Bioscience and Veterinary Medicine, University of Camerino, Italy
2School of Pharmacy, University of Camerino, Italy

In the Adriatic Sea, shellfish fishermen
are exploring different strategies to im-
prove their economic situation, such as
management of natural stocks in ma-
rine protected areas and development
of shellfish aquaculture systems.

The main purpose of this trial was to
evaluate the effects of a short storage
in closed-circuit system of flat oyster
(Ostrea edulis) on their quality, espe-
cially in terms of nutritional traits and
yield of flesh. Flat oysters (68.8+17.3 g)
were divided into three groups of 270
oysters each, submitted to different
storage and package: Group A (oysters
packaged after harvest on the vessel,
subdivided into 9 packs of 30 animals
each, and transferred into refrigerated
cell at 4 °C); Group B (oysters placed in
the tank for a 48 hours short-storage,
then they were subdivided into 9 packs
of 30 animals each, and transferred
into refrigerated cell at 4 °C); Group C
(oysters placed in the tank prepared
for a 48 hours short-storage, then sub-
divided into 9 packs of 30 animals each
and placed back into tank for another

24 hours before being transferred into
refrigerated cell). Packages were anal-
ysed at different times at cell transfer
(t0) and 12 days (t12). As Control, 30
oysters were left in storage tank and
other 30 oysters were maintained in
long-line shellfish farm.

Results showed reduction of quality
traits among the groups. Significant
differences were shown at the end of
the trial (t12). However, use of pack-
age, in which the oysters were placed
horizontally with the lower valve po-
sitioned at the bottom and closed by
clips, allowed to maintain constant
temperature and humidity. In partic-
ular, B and C groups, application of a
short storage in closed-circuit system
allowed reduction of incidence of sand
and mud inside the valves. No mor-
tality was recorded in all the groups.
Findings indicate that the availability of
a land-based facilities for storage and
final processing can be a solution to
differentiate farmed product from the
low price of unpackaged/loose har-
vested product.
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COMPARING THE EFFICACY OF THE PH-SHIFT PROTEIN ISOLATION
PROCESS WITH THE CONVENTIONAL WASHING METHOD IN

DEVELOPMENT OF MIXED SURIMI

Mehdi Abdollahi', Masoud Rezaei? Seyed Ali Jafarpour?,

Ingrid Undeland’

"Department of Biology and Biological Engineering, Food and Nutrition Science, Chalmers

University of Technology, Gothenburg, Sweden

2Department of Seafood processing, Faculty of Marine Sciences, Tarbiat Modares University,

Noor, Iran

Focusing more on the aquaculture
and underutilized resources as well as
newer and more efficient technologies
in recycling and reducing wastes are
two solutions to answer the increas-
ing need for seafood products. The
present study was aimed to enable
efficient use of valuable resources
through the recycling of common Kkil-
ka and silver carp protein by pH-shift
method and improve the quality of
the surimi gel by manipulating factors
such as optimizing blending condition.
In this regard, the protein isolate was
initially recovered from gutted kilka
and silver carp at acidic and alkaline
pH using the pH-shift method. Then,
their blending condition in the terms
of pH-history (alkaline and acid), the
time (before after protein precipita-
tion) was investigated and its efficien-
cy was compared with the conven-
tional washing method. The results
showed that blending proteins re-
covered from two species using both
washing and the pH-shift method can

be a tool to improve the functional
properties of kilka surimi. However,
the pH-shift method showed higher
efficacy in production of blend surimi
with desired functional properties at
the same blending ratio compared
to the conventional washing method.
The pH-history and blending step sig-
nificantly affected the characteristics
of the blend surimi. Blending the pro-
tein isolates obtained from alkaline
process version and before precipi-
tation (at high pH value) further im-
proved the viscoelastic and functional
properties of the blend isolate, due to
favourite conformational change and
better mixing of the protein isolates.
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FISH FORWARD - SUSTAINABLE SEAFOOD FOR THE ENVIRONMENT,
PEOPLE AND DEVELOPING COUNTRIES

Danijel Kanski

World Wide Fund For Nature Adria, Budmanijeva 5, 10000 Zagreb, Croatia

Fish Forward is a project launched
during the European Year for Devel-
opment, co-financed by the EU, for
more environmental, social and eco-
nomic sustainability in fish and sea-
food consumption.

In 2015, World Wide Fund For Nature
(WWF) started a project in 11 mem-
ber states of the European Union. A
project goal is to increase consumer
awareness of the global ecological
and social consequences their fish
consumption has. At 23% the EU is
the main importer of fish and sea-
food in the world. Half of this comes
from developing countries. Fishing
and fish farming have direct effects on
poverty alleviation and food security
for more than 800 million people. An
awareness campaign will show how
our fish consumption can change the
world: how each consumer can con-
tribute to a more responsible global
economy for humans and nature by
independently and consciously buying
sustainable products.

Vision of the project is to increase
awareness of the relationship be-
tween fish consumption and its global

effects on the environment and peo-
ple - especially in developing coun-
tries. This will be made through mul-
tiple steps, namely:

« Tosecure and improve the liveli-
hoods of fishing communities in
Europe and developing countries
through responsible and sustain-
able seafood production and fish
consumption.

« Informed and responsible cit-
izens make informed buying
decisions.

« Increased responsible buying de-
cisions by European consumers
for sustainable fish and seafood
products - also from developing
countries.

« Responsible and sustainable
product ranges traded in fish
and seafood.

« Theimplementation of legal
conditions for the production of
sustainable fish and seafood.

«  Promotion of responsible and
sustainable fishing and fish farm-
ing methods.
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»  Support efforts to end illegal, «  Motivation and advice for the re-
unreported and unregulated tail sector to source sustainable
(IUU) fishing. and responsible seafood prod-

Project pillars: ucts in their product range

e Improve understanding among «  Promotion of laws and guidelines
consumers of the necessity to supporting legal, sustainable
buy sustainably and responsible production of

seafood

»  Presentation of living conditions
of fishing communities in devel- «  Preparation of scientific studies
oping countries in multiple case
studies
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BELGIAN BYCATCH FISH SILAGE AS FISH MEAL SUBSTITUTE IN
SHRIMP FEED: FISH SILAGE CHARACTERIZATION AND VARIATION

Mike van 't Land

Institute for Agricultural and Fisheries Research (ILVO) & Gent University, Belgium

As of 2015, the EU is gradually imple-
menting a landing obligation for all Eu-
ropean fisheries, banning the practice
of discarding undersized fish species.
Fisheries will be prohibited from sell-
ing the undersized fish for human con-
sumption. Therefore, together with the
underutilized fish processing byprod-
ucts, a market needs to be found to
valorize these raw materials. In Belgium,
fishery byproducts currently end up as
waste or biogas, resulting in the demise
of valuable proteinaceous resources.
Therefore, a scope determination was
conducted to explore the prospects of
utilizing byproducts from Belgian fisher-
ies. During this project the production
of fish silage for the aquafeed industry
will be investigated in the form of a case
study - locally produced fish silage as fish
meal substitute in shrimp feed. A char-
acterization was made of the quality and
stability of fish silage produced from un-
dersized Belgian bycatch. Also, the effect
of species variation on fish silage charac-
teristics was determined. Four types of
fish silage were produced in triplicate us-
ing different combinations of commonly
discarded species: plaice, sole, flounder
and whiting. Species inclusion levels
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were based on estimated discard ratios
and variations thereof. Fish silage was
produced using formic acid and stored
for 3 months with periodic sampling. The
low pH (4.1-4.5) created an antimicrobial
environment and initiated enzymatic hy-
drolysis by endogenous enzymes. Initial
results suggested that the produced fish
silage was comparable to good quali-
ty fish meal, consisting of 68.2% (+2.5)
protein (%DM). However, loss of organic
nitrogen due to the hydrolysis process
indicates a slight decrease in nutritional
value over time, dropping to 60.7% (+2.5)
protein (%DM). This is also reflected in
the increase of total volatile nitrogen
(37.4-128.4 mg/100g). Thus, subsequent
experiments will focus on processing
optimization to increase the stability
and quality of the fish silage, followed
by substituting fish meal with fish silage
at several inclusion levels in Litopenaeus
vannamei diets. This research is part of
the GeNeSys project which incorporates
system innovations along the complete
value chain. The project strongly en-
courages transdisciplinary research and
close stakeholder participation, allowing
for a faster and realistic idea-to-market
strategy.
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PROTEIN CHANGES IN SHELL AND EPIDERMIS OF SHRIMP
(Pandalus borealis) AFTER MATURATION ON ICE OR IN SALT BRINE

Nina Gringer', Tem Thi Dang? Karsten Olsen?, Niels Boknaes?, Kaino
Schlippé-Steffensen?, Vibeke Orlien?, Flemming Jessen'’

"Technical University of Denmark, National Food Institute, DK-2800 Kgs. Lyngby, Denmark
2University of Copenhagen, Department of Food Science, DK-1958 Frederiksberg C, Denmark
*Royal Greenland A/S, DK-9230 Svenstrup J, Denmark

“Launis A/S, DK-9982 Aalbcek, Denmark

Mechanical peeling of boiled cold-wa-
ter shrimps requires a preceding mat-
uration period, a procedure that at the
same time leads to reduced quality. It
is hypothesized that during maturation
the protein profile of the epidermis lay-
er and shell of the shrimp is changed,
mainly due to proteolytic activity and
altered protein solubility, and that some
of these changes facilitate the shell
loosening that is required for mechan-
ical peeling. The aim of this study was
to obtain knowledge about the changes
in the protein profile that occur during
maturation of the shrimp.

Non-matured, frozen shrimps (n=20)
and shrimps that were matured using
two different procedures: ice matura-
tion for 4 days (n=20) or maturation in
2% salt brine for 40-44 h (n=20) were
compared. Proteins from shell and epi-
dermis were profiled by 2D-gel based
proteome analysis and proteins of in-
terest were identified by tandem mass
spectrometry.

Data analysis (ANOVA) of the 2D-gels re-
vealed 136 protein spots in the epider-
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mis and 120 protein spots in the shell
differing significantly (p<0.01) between
the three experimental groups. Some
protein spots decreased (42 in epider-
mis and 50 in shell) and other increased
(49 in epidermis and 58 in shell) in
amount during maturation in either ice
or salt brine or in both. Besides, 45 pro-
tein spots in epidermis and 12 in shell
differed significantly between the two
maturation procedures. The found pro-
tein changes were very substantial with
89 of the epidermal proteins and 87 of
the shell proteins changing between 2
and 8 fold in amount during the matu-
ration process. Identification of the in-
teresting proteins is in progress and the
results will be presented and discussed.

The following work will use this knowl-
edge and correlate the changing pro-
tein profiles to peelability in order to
select proteins that can be used as
markers for optimizing the maturation
process resulting in a higher peeling
yield and higher final product quality.
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NON-INVASIVE VOLUME ESTIMATION OF FISH FILLETS/CUTLETS

USING STRUCTURED LIGHT

Jacob Lercke Skytte, Stina Frosch

DTU Food, National Food Institute, Technical University of Denmark, Seltofts Plads B221, DK-

2800 Kgs. Lyngby

Measuring the volume of food prod-
ucts is a difficult task. It is laborious
and requires interaction with the sam-
ple, which increases the risk of dam-
aging or contaminating the sample.
Especially, for processes where the
sample continuously undergo volu-
metric changes (e.g. cooking), non-in-
vasive methods are critical.

For this purpose, the computer vision
technique known as structured light
can be utilized. It is a relatively cheap
setup that in its most basic form con-
sists of a projector and a camera. By
projecting structured patterns to a
sample, spatial correspondences be-
tween the camera and projector can
be established. For a calibrated cam-
era-projector pair, simple triangula-
tion can hereafter be used to estimate
a depth map. If the investigated sam-
ple has a smooth continuous surface,
which is a reasonable assumption for
many fillet/cutlet products, the depth
map can be used to estimate the vol-
ume of the sample.

The ability to non-invasively measure
sample geometry allows for studies
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where the geometry is continuously
changing, e.g. quantifying shrinkage
during heating or salting. Also, com-
puter-guided filleting systems typical-
ly rely on traditional 2D images, and
here additional depth information can
be used for better decision making in
order to minimize spoilage.

In the presented study, we seek to
validate the precision of the tech-
nique on simple geometrical shapes
of various sizes. Furthermore, we ap-
ply the technique on actual fish fillets/
cutlets to estimate the volume and
compare it to measures using the wa-
ter displacement method. Finally, we
present a proof-of-concept study re-
garding shrinkage estimation during
heating of fish cutlets.
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ELECTRICAL CONDUCTIVITY OF REFRIGERATED SEA BASS MEAT IN
SEMI-SOLID FORM AND AQUEOUS SOLUTION TO DETERMINE

QUALITY

Merve Taslak’, Can Altinelataman?, Yavuz Oztiirk3, Kemal Demirag*,
Alper Erdem?,E. Burcu Sen Yilmaz?, Ufuk Celik?

"Fisheries Engineer MSc., izmir, Turkey.

2Fish Processing Department of Fisheries Faculty, Ege University, [zmir, Turkey.
*Flectrical and Electronics Engineering Department of Engineering Faculty, Ege University, lzmir,

Turkey.

“Food Engineering Department of Engineering Faculty, Ege University, izmir, Turkey.

Quick, cheap, practical, and accurate
methods are being developed on fish
quality control. In this study, relation-
ship between spoilage degree and
electrical conductivity of refrigerated
sea bass muscle was investigated. Fish
material were supplied from fish farm,
transferred to laboratory and refriger-
ated on same day. Electrical conduc-
tivity of samples was measured peri-
odically by conductivity meter in three
individual models and resistances of
samples were measured by LCR me-
ter. Models were set as;

1-Measuring conductivity of homog-
enized fish muscle (homogenization
with plastic and steel knives in differ-
ent concentrations).

2-Measuring conductivity of aqueous
solution in which whole fish fillet was
stored.

3-Measuring conductivity of aqueous
solution where all drip loss of whole
fillet was collected.
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4-Determining resistance of homog-
enate with two different frequencies
(20 and 100 kHz).

All results were compared to TVB-N
(Total Volatile Basic Nitrogen) values
and correlations were shown. Coeffi-
cients of determination (R?) between
electrical conductivity and TVB-N,
were found as; 0,964 for model 1 (with
plastic knife), 0,798 for model 2, 0,933
for model 3 and 0,995 (at 100 kHz)
for model 4. With this procedure, it
was aimed to research applicability of
practical and appropriate method for
quality control of fish.

Keywords: sea bass, electrical resistance,
TVB-N, quality
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THE EFFECTS OF NANOEMULSION ON BIOGENIC AMINE FORMATION

OF VACUUMED PACKED SEA BASS

Mustafa Durmus, Esmeray Kuley Boga, Yesim Ozogul

Department of Seafood Processing Technology, Faculty of Fisheries, University of Cukurova, Ad-

ana, Turkey.

Today shrimps are industrially peeled
on automatic peeling machines after
four to five days of maturation on ice.
The TECHSHELL project is aiming at
reducing the maturation time to one
day, which will lead to an increased
yield of 1%. Moreover, the CO,-em-
mission will be reduced, as well as the
expenses to ice and the shrimps will
be of higher quality.

In order to be able to shorten the
maturation period it is important to
understand the quality changes that
take place during the maturation.
Thus, the changes in protease activity,
in both the shell and in the epidermal
layer between the shell and the mus-
cle, during the ice were analyzed.

Moreover, video meter technology
was applied to follow the color chang-
es and a texture analyzer was used
to measure the peelability during the
maturation period. The peelability
were measured both as the maximum
force and the total work needed to
separate the shell from the muscle.

It is shown that the general protease
activity in the epidermal layer is rather
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constant during the maturation pe-
riod, whereas the activity in the shell
decreases during the first three hours
and then increases a bit again before
dropping gradually during the fourth
day. The video meter analysis reviled
that spectrums for the non-matured
shrimps and the four-day matured
shrimps were significantly different,
and in general the four-day matured
shrimps had lost red color and ap-
peared paler than non-matured
shrimps. Texture analysis displayed
less work and a lower maximum force
needed on four-day matured shrimps
compared to non-matures shrimps,
indicating an increased peelability of
the matured shrimps.

In conclusion, the industrial reason-
ing for ice maturation of the shrimps
before automatic machine peeling is
there. However, it also makes sense to
shorten the maturation period in or-
der to improve the color of the peeled
shrimps. Furthermore, more knowl-
edge about the protease changes
during the maturation period is need-
ed to understand the quality effects of
these changes.
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THE EFFECTS OF NANOEMULSIONS ON FATTY ACID PROFILES OF
VACUUMED PACKED SEA BASS AT 2+2°C

Mustafa Durmus, Yesim Ozogul, Yilmaz Ucar, Ali Riza Kosker

Department of Seafood Processing Technology, Faculty of Fisheries, University of Cukurova, Ad-

ana, Turkey

The n-3 fatty acids (FAs) of particular
interest for the prevention of cardiovas-
cular disease (CVD) include eicosapen-
taenoic acid (EPA) and docosahexaenoic
acid (DHA) which are found predomi-
nantly in fish and fish oils. There is also
current interest from consumers and
food industry in the application of nat-
ural ingredients in foods. The develop-
ment of safe and effective natural ingre-
dients to replace synthetic alternatives
have been focused. Lipid oxidation pro-
cess in fish meat may be retarded by the
use of synthetic or natural antioxidants.
Nanoemulsions have been attracting
interest due to higher stability in terms
of gravitational separation, flocculation,
and coalescence of oil droplets and en-
hanced bioactivity of emulsified oils. This
present study is focusing on the effects
of commercial oils based nanoemulsion
on the fatty acid profiles of vacuumed
packed sea bass fillets during chill stor-
age. This project was funded by the
Scientific and Technological Research
Council of Turkey (TUBITAK, TOVAG-
1130379).

Nanoemulsions were prepared accord-
ing to the method of Joe et al. (1999)
with  minor modification. Fish were
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killed by use of hypothermia (dipping
in ice-cold water). After death, the fish
were transported to the laboratory
in ice in one day. Fish were gutted, fil-
leted and divided into seven lots. One
lot (the control) was vacuumed packed
and the other samples were treated
with nanoemulsions. For each analysis
day, 3 packages were randomly select-
ed for each group and analyzed ten
times (d 0, 2, 4, 6, 8,10, 12, 14, 16 and
18). The results showed that the oils
contained mainly C14:0 (myristic acid),
C16:0 (palmitic acid), C16:1 (palmitoleic
acid), C18:0 (stearic acid), C18:1n9 (oleic
acid), C18:2n-6 (linoleic acid), C20:5n-3
(EPA) and C22:6n-3 (DHA). There were
significant differences in the fatty acid
compositions of the control and treat-
ment groups (P<0.05). Regardless of oil
source used in this study, application
of nanoemulsion in combination with
vacuum packing maintained the PUFA
content, especially EPA and DHA, of
fish compared to the control. Hazelnut
group gave the highest PUFA content,
followed by canola and soybean at the
end of storage period. These oils can be
recommended for nanoemulsions as a
preservative for fish.
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ANTIMICROBIAL EFFECTS OF LACTOCOCCUS ISOLATED FROM

COMMERCIAL COLD-SMOKED FISH

Nurten Toy", Fatih 6zogul?, ilyas 6zogul’

'Department of Animal Science, Cukurova University, Faculty of Agriculture, 01330, Adana, Tur-

key.

2Department of Seafood Processing Technology, Faculty of Fisheries, Cukurova University, 01310,

Adana, Turkey.

The lactic acid bacteria (LAB) is able
to generate components including
low-molecular-weight ~ metabolites,
weak organic acids, hydrogen per-
oxide, reuterin, diacetyl, bacteriocins
that prevent the growth of pathogens
in fermented food.

LAB strains were isolated from com-
mercial cold-smoked fish. Total 235
colonies obtained from cold-smoked
seafood products that resulted in the
selection of 53 colonies presenting in-
hibitory activities. These isolates were
identified as cocci and their fermen-
tation ability by lowering pH. Antimi-
crobial activity of cell free solution of
lactococcus isolates in vitro was inves-
tigated by disc diffusion assay.

Results showed that most of the se-
lected strains were able to produce
active compounds in cell free solution
with antagonistic properties against
indicator bacteria. Only 43 of lactococ
isolates (81% of lactococcus isolates)
revealed excellent inhibition zone di-
ameters on the agar when Staphylo-
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coccus aureus was used as indicator
for preliminary detection of antago-
nistic activity (min 7. 39, max. 14.41
mm). Listeria monocytogenes was used
for secondary screening for antag-
onistic activity of these 53 strains. It
was found that only 41 strains (75%
of lactococcus strains) exhibited good
inhibition zone diameters on the agar
(min. 7,49, max. 13,40 mm), and 40
isolate (75% of lactococ strains) could
inhibit  Klebsiella pneumoniae (min
7,46, max 15,70 mm) as the third in-
dicator following Salmonella Parathypi
A (42% of lactococcus isolates) (9,38-
13,93 mm), Pseudomonas aeruginosa
(49% of lactococcus isolates) (min.
7,76, max. 14,41 mm) and Camplio-
bacter jejuni (39% of lactococcus iso-
lates) (min. 8,40 max. 11,30 mm). The
isolates exhibited widest zones of in-
hibition against Escherichia coli (25%
of lactococcus isolates), Pseudomonas
aeruginosa spp, Staphylococcus aureus
(16% of isolate) and Bacillus subtilis
(15% of lactococcus isolates). Tested
pathogenic strains were inhibited by
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selected LAB. The strain that showed
best organic acid production and pH
reduction ability has between 4:00 to
4:41.

The control of L. monocytogenes and
other pathogens in cold smoked fish
remain unclear, when compared with

free bacteriocin, organic acids from
cell free solution elements and more
studies are needed for clarifications.

Key words: cold-smoked fish, cell free
solution, lactococcus , antimicrobial
activity, pathogen
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NATURAL FOOD PRESERVATIVE: NISIN

Nurten Toy’, Fatih Ozogul?, llyas Ozogul’, Yesim Ozogul?

"Cukurova University, Faculty of Agriculture, Department of Animal Science, 01330, Adana, Turkey
2Department of Seafood Processing Technology, Faculty of Fisheries, Cukurova University, 01310,

Adana, Turkey

Lactic acid bacteria (LAB) have been
recognized as a potential of biopre-
servatives due to the discovery of new
food process and the desire by con-
sumers for “natural” food products.
Preservation of fermented food by
LAB is due to sugars being converted
to organic acids, (lactic, acetic) caus-
ing a reduction in pH and removal of
carbohydrates as nutrient sources.
In addition, LAB produce substances
such as hydrogen peroxide, diacetyl,
secondary reaction products, bacte-
riocins that have potential to inhibit
harmful microorganisms. The bacte-
riocin nisin is a natural antimicrobial
peptide, toxicologically safe, produced
by some strains of Lactococcus lactis
subsp. lactis. Although there are five
nisin forms which are A, B, C, D and E,
Nisin A is most active and appears to
be the commercial compound. Nisin
was certified by the Joint FAO/WHO
Expert Committee on Food Additives
for use as an antimicrobial in food.
Nisin has a narrow spectrum of inhibi-
tory activity on Gram-positive bacteria
such as LAB, bacilli, and Clostridia and
Listeria monocytogenes whereas it does
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not generally inhibit the Gram-nega-
tive bacteria, yeast, or moulds.

Many natural antimicrobials such as
nisin have a narrow spectrum of activi-
ty and are functioning only at very high
concentrations. A feasible solution
may be using mixtures of antimicro-
bials. The use of several antimicrobial
compounds such as NaCl, proteolytic
enzymes, EDTA, plant extracts, lactic
acid which are combination with nisin
may enhance the impact of the latter,
which is more stable in acidic pH. Thus
the activity of nisin against Gram-neg-
ative bacteria can increase. Potential
use of nisin as bio-preservative has
been studied in meat, dairy products
or vegetable products, pasteurised
soups, salad dressings, egg products,
flour based products, alcoholic bev-
erages, and seafood. The stability of
nisin in a food system during storage
is dependent on three factors that are
incubation temperature, span of stor-
age and pH.

Apparently, more studies on the ef-
fect of environmental alterations, in-
teraction with food components and
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potentiation by other food antimicro-
bials need to be approved with nisin
and other bacteriocins for prevention
of both foodborne pathogens and
spoilage microorganisms.

Keywords: Lactic acid bacteria, bacteriocin,
nisin, bio-preservatives, food-borne pathogen
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THE IMPACT OF NANOEMULSIONS BASED ON SUNFLOWER AND
OLIVE OILS ON THE SHELF LIFE OF SEA BASS FILLETS STORED IN ICE

Yesim Ozogul, Mustafa Durmus

Department of Seafood Processing Technology, Faculty of Fisheries, Cukurova University, 01310,

Adana, Turkey.

Nanotechnology is a new technique
used in food preservation. Nanotech-
nology focuses on the characteriza-
tion, removal of the image, modelling,
control, production, processing and
modification of the structure of bio-
logical and non-biological less than
100 nm. Applications of nanotech-
nology in the food industry; the en-
richment of nutrients in food and the
development of new products can be
categorized under the headings. One
of the technological applications that
will contribute to extend the storage
life of foods is nanoemulsion. Na-
noemulsions are known as antimicro-
bial preservatives since they connect
the structure of water and thereby
limit the access to water of microor-
ganisms. Nanoemulsions have ad-
verse effects on the structure and
function on bacteria by destabilising
the organism's lipid envelope.

The effects of nanoemulsion based on
plant oils (sunflower and olive oil) on
the sensory, chemical and microbio-
logical quality parameters of sea bass
(Dicentrarchus labrax) fillets stored in
ice were investigated. According to
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results of sensory analyses, the shelf
life of fish fillets was found as 15 days
for the control group and 18 days
for nanoemulsions groups since na-
noemulsion suppresses fishy odour. It
was determined that the limit values
of TBA did not exceed acceptable lim-
its during the storage period. TVB-N
values exceeded the limit values when
product was not acceptable by senso-
ry panel. TVB-N, TBA, PV, FFA, and pH
values in the control were found to be
higher than those of treated groups
throughout storage period. Accord-
ing to the microbiological analyses,
mesophilic aerobic bacteria counts
were lower in the treated groups than
those of the control group, indicating
inhibitory effects of nanoemulsion on
the growth of bacteria. Nanoemul-
sions based on sunflower and olive
oils can be used to extend the shelf
life of fresh fish.
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THE EFFECTS OF PACKAGING MATERIAL ON QUALITY CHANGES OF
FISH PATE PRODUCED FROM SKIPJACK TUNA (Katsuwonus pelamis)
DURING THE REFRIGERATED STORAGE

Elif Tugce Aksun', Bahar Tokur?, Fatih Ozogul’

'Department of Seafood Processing Technology, Faculty of Fisheries, University of Cukurova,

Adana, Turkey.
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Numbers of working women of the
population have increased last de-
cade thus the direct consumer’s pref-
erence for ready-to-eat fish products
has rose. Patties are a very popular
and cheap cooked meat product man-
ufactured worldwide. For this reason,
impact of different packaging materi-
als (white jar, dark jar and plastic can)
on the sensory, chemical and phys-
ical quality of fish patties produced
from skipjack tuna during refrigerated
storage were investigated. Skipjack
tuna divided into primarily 2 groups
that were without any plant enriched
group (C) and dill leaf-enriched group
(DLE). After that each groups separat-
ed into 3 groups of packaging material
as white jar (WJ), dark jar (DJ) and plas-
tic can (PQ).

All samples groups were stored in
a refrigerator for 6 months at 4+1°C
after patties had been prepared from
minced skipjack tuna meat. For quality
changes, chemical (total volatile basic
nitrogen (TVB-N), thiobarbituric acid
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(TBARSs), peroxide value (PV), free fatty
acids (FFA), and pH as well as physical
(texture and colour) analysis were de-
termined.

The values of chemical analysis for all
groups significantly increased during
storage. Patties sample which were
stored in glass jar have better values
for TBARs, PV and FFA analysis than
samples stored in plastic can. While
PC groups rejected after 18 week of
storage, W) and DJ groups did not ex-
ceed the legal limits for consumption
up to 24 week for mentioned analysis.
Based on sensory evaluation, the shelf
life of refrigerated fish patties was 20
weeks for control pate (C) group, while
DLE enriched with dill leaf pate group
resulted in a shelf life extension of 4
weeks. Comparing to packaging ma-
terial, DJ group was mostly preferable
group observed by panellist. Assess-
ment of texture measurement, signifi-
cant differences were found in plastic
can and glass jar, especially hardness
and juiciness parameters. Comparing
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colour deterioration of patties sam-
ples, most important differences were
found in DJ and the other groups.
While dark colour of glass jar prevents
lightness loss, values of redness and

yellowness increased rapidly for all
groups. As a result, using glass jar
improved the quality of fish patties
compared to plastic can, especially
dark jar.
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THE IMPACT OF TWO LEVELS OF CLINOPTILOLITE (1 AND 5%) ON THE
FORMATION OF BIOGENIC AMINES AND AMMONIA BY FOOD-BORNE
PATHOGENS IN TYROSINE DECARBOXYLASE BROTH

Fatih Ozogul', Saadet Gokdogan', Vida Simat?

'Department of Seafood Processing Technology, Faculty of Fisheries, Cukurova University, Adana,

Turkey

2Department of Marine Studies University of Split, R. Boskovica 37, 21000 Split, Croatia

Natural zeolites (clinoptilolite) are mi-
croporous and crystalline aluminosil-
icate minerals that retain and slowly
release cations. Their low coats and
nontoxic and heat stable properties
make them attractive carriers for an-
timicrobial metal ions. Thus, zeolites
microbicide properties has a great
interest not only in food pathogen
application, but also in a wide range
of applications against bacteria. The
clinoptilolite can be used to decrease
biogenic amines (BA) and ammonia
(AMN) production by bacterial strains
that are of heath concern though de-
pendent on bacterial strain and level
used. Moreover, zeolite could be used
as a natural additive to prevent the
production of the most toxic BAs tyra-
mine (TYR) and histamine (HIS), as well
as cadaverine (CAD) and putrescine
(PUT) produced by Gram negative
food-borne pathogens

The influence of two levels of clinopti-

lolite (1 and 5%) on the production of
BA and AMN by Aeromonas hydrophila,
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Klebsiella pneumoniae, Escherichia coli,
Pseudomonas aeruginosa, Salmonella
Parathypi A, Staphylococcus aureus, En-
terococcus faecalis and Listeria mono-
cytogenes in tyrosine decarboxylase
broth (TDB) was studied.

The impacts of zeolite on biogenic
amines (BA) and ammonia (AMN) pro-
duction differ among bacterial strains
and the zeolite level used. Gram
negative bacterial strains produced
higher concentrations of AMN and
BAs in TDB, and zeolite addition had
more apparent effect, particularly for
reducing AMN, putrescine (PUT), ca-
daverine (CAD), histamine (HIS) and
tyramine (TYR) production. In Gram
positive bacterial strains, the zeolite
showed more stimulating effect on
TYR production, but reduced CAD
and PUT formation in three tested
bacterial strains. A. hydrophila and E.
coli produced the highest amounts of
amines that was 1220 and 2630 mg/I,
respectively. All strains were able to
decarboxylate tyrosine to tyramine
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(TYR) with E. coli being highest (>1600
mg/l). A. hidrophila formed >50 mg/I|
histamine (HIS) while the other strains
produced none or very low concentra-
tions (<4 mg/l). In addition, the strains
were able to produce AMN (48.6-338
mg/l), spermine (SPM) (10.2-646 mg/l),
agmatine (AGM) (3.86-167 mg/l), pu-
trescine (PUT) (3.01-70.9 mg/l), cadav-

erine (CAD) (1.30-74.0 mg/l) and dopa-
mine (DOP) (0.72-99.4 mg/l). Among
Gram positive pathogens, E. faecalis
was characterized as the main amine
former (478 mg/l).

Keywords: Clinoptilolite, tyramine, histamine,
biogenic ammonia,  food-borne
pathogens

amines,
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SEAFOOD TOXINS AND THEIR HEALTH CONCERN

Fatih Ozogul', Imen Hamed?

" Department of Seafood Processing Technology, Faculty of Fisheries, Cukurova University, Adana,

Turkey.

2 Biotechnology Research and Application Centre, Cukurova University, Adana, Turkey.

Marine toxins have a great threat to
human health, which are tetrodotoxin,
palytoxin, yessotoxin, pfiesteria toxins,
anatoxins, microcystins, nodularin, and
domoic acid may be produced signifi-
cant amounts by marine organism. Ad-
ditionally, consumption of seafood con-
taminated by toxins results in different
seafood poisoning syndromes including
paralytic shellfish poisoning (PSP), neu-
rotoxic shellfish poisoning (NSP), amne-
sic shellfish poisoning (ASP), diarrheic
shellfish poisoning (DSP), ciguatera fish
poisoning (CFP) and azaspiracid shell-
fish poisoning (ASP). Tetrodotoxin (TTX)
is a powerful neurotoxin found in puff-
erfish and other marine creatures as
well as terrestrial animals. TTX binds to
voltage gated sodium channels which
blocks the flow of sodium ions through
the channels producing respiratory and
heart failure followed by death. Marine
toxins are odorless, tasteless and can-
not be eliminated by cooking or auto-
claving. The poisoning after consump-
tion of toxins-contaminated food is
characterized by various clinical symp-
toms ranging from gastrointestinal dis-
comfort (nausea, vomiting, diarrhea,
and abdominal pain), through neuro-
logical disturbance (headaches, weak-
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ness and confusion) to dermatologic
effects (rash and itching) and cardiovas-
cular distress (cardiac arrhythmia) and
sometime in case of sever intoxication
they can lead to death.

Marine toxins are formed in phytoplank-
ton and bacteria, which transferred to
higher trophic levels along with food
chains. Diagnosis is based on clinical
presentation (abdominal cramps, vom-
iting and gastro-intestinal disorders)
and a history of eating seafood in the
preceding 24 h. Thus, if the seafood is
contaminated, intoxications cannot be
removed using different processing
techniques such as canning, marinating,
and irradiation and salting. To prevent
these disease, some measures have
to be taken including extensive moni-
toring of toxins content in seafood and
prohibition of the harvesting when toxic
algal growth go beyond a certain levelin
marine environment. Moreover, more
efforts should be provided concerning
the toxins detection and monitoring in
order to reduce the impact of seafood
poisonings on human health.

Keywords: seafood toxins, puffer fish, tetrodo-
toxin, shellfish poisoning, symptoms, treatments
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THE EFFECT OF THE PRE-SLAUGHTER FEEDING/FASTING SCHEDULE
ON POST MORTEM QUALITY TRAITS OF RAINBOW TROUT

T. Bongiorno', A. Fabbro?, G. Cancian? L. Virgilio?, G. Cardinaletti?, M.
Messina? F. Tulli?, E. D’Agaro?, G. Lippe?, M. L. Stecchini?, E. Tibaldi?

'CRITA S.c.a.r.l. Via Pozzuolo, 324, 33100 Udine, Italy
2University of Udine, Department of Agricultural, Food, Environmental and Animal Sciences, via

Sondrio 2A, 33100 Udine, Italy

Few studies have investigated the in-
fluence of pre-slaughter feeding-fast-
ing history of cultured fish on quality
traits of raw fillets. Short pre-slaugh-
ter fasting periods (3-9 days) led to
slight changes in Salmonid fillet quali-
ty, whereas longer starvation (35 days)
resulted in improved pre-slaughter
resistance to stress and delayed rigor
(Lopez-Luna et al,, 2014; Bermejo-Po-
za et al, 2015; Merkere et al, 2008).
The aim of this study was to evaluate
the effect of a 3-week pre-slaughter
fasting or feed restriction period on
the evolution of post mortem quality
traits of fillet of large rainbow trout (O.
mykiss). Fish groups, each consisting
of 40 specimens (695 g) kept at 13.2 +
0.1°Cin 2.5 m3circular tanks, were fed
a full ration (FR, 0.66% biomass day")
or a restricted one (RR, 30% of FR)
or were kept starved (R0) over three
weeks before slaughtering. Fish were
rapidly sacrificed by percussion and
five fish per treatment were stored
on ice for recording evolution of rigor
mortis. Other fish were subjected to

From Local FISH to Global Dish - Innovation

biometry and dressing out yield mea-
surements. Fillets were analyzed for
proximate analysis and physicochem-
ical traits over 72 h of cold storage
(+4°C). Dorsal muscle samples were
quickly excised and stored in liquid
nitrogen until actin degradation anal-
ysis.

At slaughter, fish previously fed a full
ration gained some weight (+149%)
while a weight loss occurred in starved
fish (-4.4%) and in those given a re-
stricted ration (-1.6%). Fillet proximate
composition was not affected (P>0.05)
by the pre-slaughter treatment. A
pre-slaughter restricted ration in-
duced higher variability in fish size
and certain quality traits such as WHC
and texture. It also resulted in faster
muscle actin degradation during the
first post mortem hours (P<0.05).

Despite the weight loss and decreased
muscle redness (P<0.05), pre-slaugh-
ter starved fish had higher slaughter
yield, better muscle firmness after 24
h in cold, extended pre-rigor phase,
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higher pH and improved WHC values  could result in improved technological
after 7 h, than both full or restricted  quality traits in rainbow trout.
fed fish (P<0.05).

The present study suggest that an ex-
tended pre slaughter fasting period
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DEVELOPMENT AND EVALUATION OF MARINADE ON THE BASIS OF
BITTER ORANGE WITH Lactobacillus plantarum O1 FOR
BIO-PRESERVATION AND FLAVORING OF SEA FOOD

Ana Gavrilovi¢’', Jadranka Frece?, Ksenija Markov?,

Jurica Jug-Dujakovi¢?

'Department of Natural and Health Sciences, Juraj Dobrila University of Pula, Zagrebacka 30,
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’Laboratory for General Microbiology and Food Microbiology, Faculty of Food Technology and
Biotechnology, University of Zagreb, Pierottijeva 6, 10000 Zagreb, Croatia
Sustainable Aquaculture Systems Inc., 715 Pittstown Road, Frenchtown, NJ 08825, USA

Daily emergence of new aquaculture
species and products on the world
market is not motivated only by di-
versification of aquaculture products,
but also by the demand for healthy
products and safe food without the
use of chemical preservation meth-
ods. Bio-preservation, as an innova-
tive strategy, involves the use of nat-
ural preservatives which are safe for
human consumption. Fish preserva-
tion by marinade is until now mainly
used for the scombroid fish. A new
product for flavoring and preservation
of different types of fish and seafood
with a specific organoleptic properties
was developed during this study in
the form of marinade on the basis of
bitter orange (Citrus aurantium L.). The
main preservative effect was achieved
with L. plantarum O1 DSM32196 that
was isolated from natural micro flora
of sea bream digestive system. The
preservation efficiency of different

From Local FISH to Global Dish - Innovation

concentrations of L. plantarum O1
DSM32196 in marinated sea bass fil-
lets stored for two weeks at the tem-
perature of +4°C to +8 °C was com-
pared with the conservation efficiency
of L. plantarum ATCC under the same
storage conditions. Total count (cfu/g)
of Vibrio sp., E. coli, total coliforms,
lactic acid bacteria and the concen-
tration of histamine (mg/100 g) in
marinated fillets were analyzed every
day during the storage period for the
efficiency evaluation. Furthermore,
the pH of the meat and marinade was
measured every day. The preservation
efficiency of marinade that contained
L. plantarum O1 DSM32196 was sig-
nificantly higher in comparison to that
which contained L. plantarum ATCC.
The shelf life of this product was ex-
tended to two week period. According
to the results of this study, the high-
est shelf-life can be achieved with the
following formulation: 65-75% of 1.5-
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2.5% brine solution, 20-25% bitter or-
ange juice , 1.5-2% mixture of spices
(dry leaf of laurel, Laurus nobilis L.; dry
leaf of sage, Salvia officinalis L., dry leaf
of rosemary, Rosmarinus officinalis L.;
black pepper, Piper nigrum L.; cayenne

pepper, Capsicum annuum L.; dry, row
or extract of garlic, Allium sativum L.)
and 1.5 - 2% suspension of Lactobacil-
lus plantarum O1 DSM32196 in sterile
physiological solution in concentra-
tion of 1x103-1x108 cfu/ml.
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RESEARCH ACTIVITIES AIMED TO SUPPORT THE VALUE-CHAIN OF
CANNING TUNA INDUSTRY: FROM TRACEABILITY TO SHELF-LIFE

PREDICTION
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*National Service of Environmental Health, Zagreb, Croatia.
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The requirements for compliance with
current regulations, the demands of
large-scale distribution, the opening
of new markets and the increase in
consumer demand, are the basis of
the synergy between seafood industry
and the research community, which
is increasingly requesting support for
the amelioration of the value-chain.
As a part of collaboration with one
ltalian tuna processing industry, our
laboratory worked in two areas of
research applied to quality: the trace-
ability of the product and the estima-
tion of shelf-life of the canned finished
product. For the action of traceabili-
ty, a protocol for sampling and mor-
phological relief on tuna rounds has
been defined, which allows, applying
a mathematical model, to track the
original size of individuals of yellowfin
tuna (Thunnus albacares) used for the
production of semi-finished products.
For the action of characterization of
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the quality of the canned products,
our research group has applied a spe-
cific sensory evaluation scheme for
the product that, in conjunction with
a series of multidisciplinary analyses,
are allowing to make shelf life predic-
tions, useful for commercialization.

Projects: “Biotechnologie Marine vecteur
d’innovation et qualité” BioVecQ - IEVP-
2007-2013 Cod PS1.3.08
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INFLUENCE OF MODIFIED ATMOSPHERE, STORAGE TEMPERATURE,
AND FATTY ACID COMPOSITION ON THE CARBON DIOXIDE

SOLUBILITY IN FISH MINCE
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(NTNU), Trondheim, Norway
’Nofima AS, Stavanger, Norway

CO, has long been known for its in-
hibiting effect on many food spoilage
bacteria. Thus, the use of CO, in mod-
ified atmosphere packaging (MAP) is
a well-established method used to
increase shelf life of foods. The influ-
ence of CO, on shelf life of foods is
highly dependent on the amount of
CO, dissolved into the product. Sev-
eral factors has a significant influence
on the solubility of CO,, including the
initial CO, concentration of the pack-
ing gas, temperature, and the amount
and type of fat present in the product.
Despite being well studied separately,
results on the interactions between
these factors are limited.

To understand the influence of, and
the interaction between, CO,, tem-
perature, and fatty acid profile, an
experiment using a model product
based on silver smelt (Argentina silus)
mince was designed, taking all of the
above into consideration. The model
product was added varying combina-
tions steric-, oleic acid, and/or marine
oil high in EPA/DHA. All samples were
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prepared to an equal total fat content.
The model product was packed us-
ing MAP with varying concentrations
of CO, (balanced with N,) and stored
at different temperatures for seven
days.

The absorbed amount of CO, was
evaluated by submerging the package
under water and measuring the buoy-
ancy force using a texture analyzer.
The change in package volume could
subsequently be related the amount
of CO, absorbed. Furthermore, fatty
acid profile analysis as well as differ-
ential scanning calorimetry was per-
formed.

Both storage temperature and initial
CO, concentration displayed a sig-
nificant effect on the amount of ab-
sorbed CO,, having higher absorption
with lower storage temperature or
higher initial CO, concentration. This
was seen for all groups. It was found
that the different storage tempera-
tures resulted in highly different de-
velopment patterns during storage.
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Samples containing the unsaturated  The analyses are still in progress and
marine oil reached the highest con-  results will be presented at the con-
centration of CO, through the entire  ference.

storage period. These samples fur-

thermore showed the smallest tem-

perature dependency.
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EFFECT OF SALT CONTENT AND TEMPERATURE ON THE COOK LOSS

OF FRESH COD (Gadus morhua)

Torstein Skara, Svein Kristian Stormo, Dagbjern Skipnes, Martin

Hansen Skjelvareid
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It is common to prepare cod by sim-
mering in salty water/brine. Con-
sumers, however, prefer to minimize
handling of fish and often start from
packaged industrially prepared por-
tions. This study describes the trans-
fer from a recognized way of prepar-
ing cutlets in a salt brine, starting at
100 °C and leaving it off the heating
plate (dynamic heating) for 10 min, to
preparing it in a vacuum package at
three different temperatures.

Sample cylinders (n=5 for each treat-
ment) of fresh cod muscle (@ =50 mm,
H = 30 mm) were salted (10 % salt,10
min) or not salted, vacuum packed
(99%) in plastic bags and heated at 75,
85 and 95 °C at two different times at
each temperature. Each time repre-
sented a specific pasteurization value
=2 min and = 861 min. In addition,
a time series study was conducted at
95 °C, and cook-loss was measured at
intervals from 2.5 to 60 min.

The core temperature was recorded
both in the dynamic heating as well
as in the constant temperature heat-
ing regimes, showing that the heating
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process was very reproducible with
respect to final core temperature.

The unsalted samples had a signifi-
cantly higher cook-loss than the salt-
ed samples. For the unsalted samples
there were no significant differences
between the temperatures included
in the experiment. The samples with =
2 showed significantly lower cook-loss
that the samples with = 861.

A salt content of approximately 1.5%
was achieved. Salted samples showed
significantly lower cook loss than the
unsalted samples, lower cook loss for
=2, and minimum cook loss at 95 °C.

The time series study showed an initial
linear increase in cook loss from 2.5 to
15 min, with an approximate increase
in cook-loss of about 1%/min and a
leveling off at 20 % after 25 minutes.

These results can be used to optimize
heating/preparation instruction for
industrially prepared portions. The
sample preparation and experimental
setup can be of use to study effects of
handling, storage and processing on
the yield and final product quality.
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MAP TECHNOLOGY TO INCREASE THE SHELF LIFE OF REFRIGERATED

SAITHE (Pollachius virens)

Jorgen Lerfall, Anita Nordeng Jakobsen

Norwegian University of Science and Technology, Department of Food Technology, NO-7491

Trondheim Norway

Fresh fish are perishable and in order to
prevent these negative changes, action
to preserve the fish must be taken. Cat-
abolic processes, in the form of autolytic
reactions, will start at the point of death
whereas specific spoilage organisms
(SSO) will in most cases catabolize the
fish spoilage. In addition, chemical de-
composition is also significant. Modified
atmosphere packaging (MAP) is an im-
portant way to increase the shelf life of
food products, including fish. In MAP, a
balanced concentration of CO,, N, and/
or O, is normally used to reduce the
growth of spoilage organisms (SO) and
increase the shelf life of the product.

In the present study, analyses of micro-
biological growth, together with chemi-
cal and microbiological spoilage of fresh
saithe (Pollachius virens) packaged in
different atmospheres were conducted.
The experiment was set up to inves-
tigate the effect of O, to increase the
shelf life. High and low content of CO,
was mixed with either high and low con-
tent of O, or N,, respectively. As a ref-
erence, vacuum packed fillet was used.
The storage trial was conducted in a
refrigerated rom (4-5 °C) and continued
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until three packages of each group were
found not acceptable by a sensory panel
judging fish odor. At each sampling day
(3,6, 8,10 and 13 days post packaging)
samples were analyzed for aerobic plate
count (APC), psykrotrophic count (PC),
hydrogen sulphid producing bacteria,
lactic acid bacteria, Enterobacteriaceae,
Pseudomonas spp. and Brochothrix ther-
mosphacta. Moreover, samples were
analyzed for degradation products of
adenosine triphosphate (ATP) and con-
tents of biogenic amines. In addition,
pH and drip loss from the muscle tissue
were measured throughout the shelf life
period.

The results showed that a gas mixture
containing O, were found to be positive
for the shelf life of MA-packaged saithe.
Discriminating factors were found to be;
lower APC and PC, slower breakdown
of ATP and lower contents of certain
biogenic amines (putriscine, cadaverine
and spermidine). Vacuum-packed saithe
stand out negatively with highest drip
loss and reduced shelf life and quality.
We concluded that O, have a positive
effect on the quality of MA-packaged
saithe.
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THE IMPACT OF FREEZING AND THAWING ON A HIGH QUALITY FISH

PRODUCT

Svein Kristian Stormo, Torstein Skara, Martin Hansen Skjelvareid,

Karsten Heia, Dagbjorn Skipnes
Nofima AS, Tromsg, Norway

Freezing and frozen storage are ef-
ficient processing steps to ensure
quality and to maintain long shelf life.
The impact of freezing and frozen
storage is well documented primarily
for whole fish. In this work the effec-
tiveness of freezing and thawing was
studied and its impact on high quality
vacuum-packed cod loin pieces.

Two different regimes (slow/fast) were
used for both the freezing and thaw-
ing processes; (fast) blast freezing (-40
°C, circulating) vs (slow) conventional
freezer (-20 °C, still air) and (fast) wa-
ter-thawing (4 °C, circulating) vs (slow)
air-thawing (4 °C, still air). In a full fac-
torial design, we documented how
freezing, thawing, double freezing and
frozen storage impacts drip loss af-
ter thawing. The drip loss constitutes
both the weight loss of the product
and loss of possible valuable nutri-
ents. The amount of drip loss is also
an indication of how product quality is
perceived by consumers in relation to
meal preparation.

Our results show that drip loss after
freezing and thawing are reduced
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when the processes are effective
(fast). If both processes are optimal
the drip loss from a double-frozen
loin-piece can be almost as low as a
fresh (unfrozen) product. However,
the quality gained through proper
processing may be entirely lost in the
last stage of processing (ineffective
thawing) or frozen storage at elevated
temperatures.
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COMPARISON OF THE PATHOMORPHOLOGICAL EVALUATION OF THE
LIVER AND POSTERIOR KIDNEY IN RAINBOW TROUT (Oncorhynchus
mykiss, Walbaum 1792) REARED BY TWO DIFFERENT TECHNOLOGIES

Szarek ).", Babiniska I.", Strzyzewska-Worotynska E.", Skibniewska
K.A.", Wisniewska A.", Naumowicz K.!, Felsmann M.Z.2, Szynaka B.3,
Andrzejewska A3, Wasowicz K.', Terech-Majewska E.", Gulda D.?%,

Wojtacka J."

"University of Warmia and Mazury in Olsztyn, Poland

’Poznari University of Life Sciences, Poland
*Medical University of Bialystok, Poland

“UTP University of Science and Technology, Bydgoszcz, Poland

Introduction: Rearing the rainbow
trout is usually done in a classical ex-
tensive technology with a fresh water
flow (OS) and in intensive with water
recirculation (RS). In both technolo-
gies the animal welfare is an import-
ant concern. Meanwhile the RS tech-
nology doesn't have a full scientific
backing allowing for the acceptance
by people concerned with bioethics
and the healthy food. The morpholog-
ical assessment of the liver and kid-
neys was to show which of the two or-
gans and in which technology is more
prone to structural changes.

Materials and Methods: The study
was done during two years (in the
spring and autumn) in 6 fish farms
using the same fodder but different
rearing technology - OS or RS. The
studies were done on 960 trouts (n =
20) with a body mass of 350 - 500 g
(A)and 501 - 850 g (B), with 480 trouts
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from each rearing system. The liver
and posterior kidney were fixed in
5% buffered formalin and the paraffin
sections were stained with hematox-
ylin-eosin.

Results: The structure of the liver and
the posterior kidney in majority of
trouts was typical. The liver, especially
in trouts B from RS technology, steato-
sis simplex, congestion and the pres-
ence of melanomacrophages were
seen. Parenchymatous degeneration,
necrosis of singular hepatocytes, lym-
phoid cell infiltration and extravasa-
tions were present much less often.
In the posterior kidney most often
infiltration of melanomacrophages
and lymphoidal cells, congestion and
parenchymatous degeneration were
present. Other morphological chang-
es were seen comparatively seldom.
More lesions were seen in the liver
than in the kidney. Morphological
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changes were more often present in
trouts B from RS technology in au-
tumn.

Conclusions: The liver of the rainbow
trout, both from OS and RS technolo-
gy, showed more intense adaptive and
regressive lesions than the posterior
kidney. The intensity of changes was

higher in the intensive technology. It
was especially well visible in autumn
and in bigger trouts (501 - 850 g).

The participation was financed with
funds from KNOW  Consortium
,Healthy Animal - Healthy Food” from
the Ministry of Science and Higher Ed-
ucation - Grant 05-1/KNOW2/2015.

From Local FISH to Global Dish — Innovation ¢« POSTER PRESENTATION



46" WEFTA CONFERENCE

12-14 October 2016 e Split, Croatia

QUALITY ENHANCEMENT OF CHILLED MEGRIM (Lepidorhombus whif-
fiagonis) BY THE EMPLOYMENT OF ALGA Undaria pinnatifida ETHA-

NOL EXTRACTS

Campos, C., Miranda, J. M.2, Trigo, M.3, Lépez, M.3, Barros-Velazquez,

J.2, Aubourg, S. P.2

"University of Buenos Aires, Argentina

2 University of Santiago de Compostela, Santiago, Spain

*Marine Research Institute, CSIC; Vigo, Spain

Marine algae are known to be part of the
dietin different Asiatic countries and con-
stitute a source of beneficial nutrients,
such as vitamins, trace minerals, lipids,
amino acids and dietary fibres. Among
them, Undaria pinnatifida, a brown sea-
weed reaching an overall length to about
60-100 cm, has deserved a great atten-
tion as being used for human nutrition
as the “wakame” product. This alga, na-
tive to the Japan Sea and acclimated in a
variety of localities all over the world has
recently attracted a great attention for
its antioxidant and antimicrobial proper-
ties. Flatfish (e.g., flounder, sole, turbot,
plaice and halibut) species represent a
very important seafood group. Among
them, megrim (Lepidorhombus whiffiago-
nis) is abundant in the Northeast Atlantic
waters. This species, which is considered
one of the most fished species in the
Grand Sole North Atlantic Fishing bank,
has been exploited by a wide number
of European countries. Due to the fast
post-mortem deterioration of fish spe-
cies, substantial efforts are needed for
the optimization of the refrigeration
systems employed on-board to meet
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the increasing consumer demand for
high quality and safe fresh products.
The present research focuses the qual-
ity retention of megrim during chilled
storage. In it, agueous solutions includ-
ing U. pinnatifida ethanol extracts were
employed as icing media. The effects of
the alga extracts on microbial activity in-
hibition and lipid oxidation stability were
monitored in megrim muscle for up to
14 days of chilled storage. As a result,
an inhibition of lipid hydrolysis (free fatty
acid formation) and lipid oxidation (fluo-
rescent compounds formation) could be
obtained. Additionally, a partial inhibition
on microbial activity development could
be observed as a result of the U. pinnati-
fida presence in the ice system. Comple-
mentary analyses on this alga, showed a
polyphenol content of 1141 mg/g of Iy-
ophilised alga, antioxidant capacity of 27
% (DPPH assay) and antibacterial activity
against L. innocua and S. putrefasciens. It
is concluded that the icing medium pro-
posed in this study may open the way to
the development of a natural bio-preser-
vation strategy for chilled seafood based
on this popular alga.
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EFFECT OF BRINING AND FROZEN STORAGE ON PHYSICOCHEMICAL
PROPERTIES OF WELL-FED ATLANTIC MACKEREL (Scomber scombrus)
INTENDED FOR HOT SMOKING AND CANNING

Paulina E. Romotowska-Wasik'2, Maria Gudjonsdoéttir?, Telma B. Kris-
tinsdoéttir>4, Magnea G. Karlsdéttir®, Sigurjon Arason'? Hordur G.

Kristinsson'3

"Matis ohf. / Icelandic Food and Biotech R&D. Vinlandsleid 12, IS-113 Reykjavik, Iceland
University of Iceland, Faculty of Food Science and Nutrition. Vinlandsleid 14, IS-113 Reykjavik,

Iceland

University of Florida, Department of Food Science and Human Nutrition, 359 FSHN Building,

Newell Drive, Gainesville, FL 32611, USA

“Matis ohf. / Icelandic Food and Biotech R&D. Vinlandsleid 12, IS-113 Reykjavik, Iceland

Atlantic Mackerel (Scomber scombrus)
is a novel species in Iceland, caught
during the heavy feeding period. The
feeding has an impact on quality and
stability of the products, which re-
quires optimization of storage and
processing conditions.

Physicochemical changes of brined
and un-brined mackerel were anal-
ysed during frozen storage (6, 9, 12
months) at -18 °C vs. -25 °C with the
aim of investigating the suitability of
using well-fed frozen mackerel as raw
material for canned and hot-smoked
products. Heat treatments to a core
temperature of 90 °C (representing
canning) and 75 °C (representing
hot-smoking) were applied.

Prolonged frozen storage showed
negative effects on the raw material
prior to heat processing due to an in-
creased level of lipid oxidation, where

From Local FISH to Global Dish - Innovation

fish stored at -18 °C was of signifi-
cantly poorer quality than fish stored
at -25 °C. Moreover, the results indi-
cated that heat treatment resulting in
a core temperature of 75 °C showed
higher water content, liquid holding
capacity, heating yield as well as lower
maximum shear force of texture com-
pared to mackerel heated to a core
temperature of 90 °C. Overall, anal-
yses indicated that the fatty summer
mackerel was well suitable for pro-
duction of canned and hot-smoked
products.

The present study demonstrated
physical and chemical properties of
mackerel as caught in Icelandic waters
during the heavy feeding period and
analysed its potential as raw material
for high value canned and hot-smoked
products as well as its stability during
prolonged frozen storage.
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QUALITY PRESERVATION OF FISH BY SLURRY ICE

Takeya Yoshioka', Tomoko Nishimura', Kunihiko Konno?

'Hokkaido Industrial Technology Center, Japan

Faculty of Fisheries Science, Hokkaido University, Japan

It is well known that freshness of fish
decreases rapidly after their catch.
The quality decrease is irreversible
and suppression of loss of freshness
is always the most important subject
for marine products. East Asian con-
sumers prefer consuming fish as su-
shi and sashimi. In this case, freshness
is the determinant quality factor. Slur-
ry ice is approximately -2.5°C sorbet
like ice made from seawater or salt
water. Slurry ice consists of micron
order small ice crystals made of pure
water and weakly concentrated brine
solution. We studied the effect of slur-
ry ice to quality preservation of fish.

Slurry ice cooled pacific saury Colola-
bis sairato rapidly to 0 °C, which was
much faster than the case of tradi-
tional flake ice. Slurry ice is an efficient
cooling medium for fish.

Live Atka mackerel Pleurogrammus
azonus was immersed in slurry ice
and energy related compounds of
muscle were analyzed. Slurry ice
treatment kept ATP content high and
suppressed lactic acid production. It
is reported excessive exercise accel-
erate ATP consumption and lactic acid
accumulation in their muscles. Killing
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fish by slurry ice have an effect to keep
the freshness high.

For a global distribution of fresh fish,
we conducted transportation test of
pacific saury from Japan to Taiwan.
Pacific saury caught off Hokkaido in
Japan were chilled by slurry ice on
the fishing vessel just after catching
and sent to Taiwan by air in foamed
polystyrene boxes filled with slurry
ice. Fish were delivered to a Japanese
restaurant in Taipei three days after
catch. Temperature of fish was kept
constant below 0 °C throughout the
transportation. The freshness of the
fish was sufficiently high for consum-
ing as sushi. K-value of the samples
was 7%, which was lower than com-
mercially distributed pacific saury in
Japan (17%).

These results indicated that strict
freshness control from fishing vessels
to markets by using slurry ice makes
it possible to distribute high-value
fresh fish in far area apart from fishing
grounds.
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CHANGES IN OXIDATION STABILITY OF FISH OIL DURING THERMIC
TREATMENT AND STORAGE UNDER POOR CONDITIONS

Vida Simat ', Martina Cagalj ', Jelena Vlahovi¢ ', Danijela Skroza 2,
Ivica Ljubenkov 3, Ivana Generali¢ Mekini¢ 2

'Department of Marine Studies University of Split, R. Boskovica 37, 21000 Split, Croatia
’Faculty of Chemistry and Technology University of Split, R. Boskovica 35, 21000 Split, Croatia
*Faculty of Science University of Split, R. Boskovica 33, 21000 Split, Croatia

Oxidation stability of cod liver oil
during five hours cooking at 95 °C
and poor storage conditions (direct
sun exposure and high summer tem-
peratures) over three months was de-
termined. Deterioration of the oil and
its oxidation stage were determined
through analyses of peroxide value,
p-anisidine value, thiobarbituric test,
free fatty acids (FFA) and composition
of fatty acids. Additionally, total oxida-
tion value, nutritional lipid indices and
uncertainty of listed analytical meth-
ods were determined. The results
showed increasing oxidation of the
cooked oils and high peroxide values
(> 40 mmol O /kg). This was not the
case in oil stored in poor conditions; it
showed an increase of p-anisidine val-
ue. Fatty acid composition did not vary
much between the samples; however,
dissolution of polyunsaturated fatty
acids measured trough polyene index
was the highest (2.21) in oil sample
cooked for five hours. The percentage
of the most important omega-3 fatty
acids, eicosapentaenoic acid (EPA)
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and docosahexaenoic acid (DHA) was
not significantly changed during ther-
mic treatment nor poor storage con-
ditions. The share of the total mono-
unsaturated fatty acids in cooked oil
samples decreased from the average
46% to 31% after 5 hours at 95 °C. Op-
posite to that, the total polyunsaturat-
ed fatty acid increased after 5 hours
of cooking from an average of 32% to
46%. Relative standard deviation (RSD)
of ten parallel analyses of oil samples
was used to determine the uncertain-
ty of methods. Analytical methods for
peroxide value, p-anisidine value and
thiobarbituric test showed more cer-
tainty at higher concentrations of an-
alyte, while average RSD for FFA was
18.89%, which is relatively high thus
>4 repetitions are needed to get ac-
curate results.

This work was partially supported by
Croatian Science Foundation grant
number 6897 BioActCom,
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PROCESSING EFFECTS OF NEWLY DESIGNED TOROIDAL CANS ON
TEXTURE AND COLOR QUALITY OF CANNED TUNA

Tokur, B'., Erdogdu, F2., Aksun, E.T>.,, Tiumerkan, T.3, Yavuz, H*

'Department of Fisheries Technology Engineering, University of Ordu, Fatsa/Ordu, Turkey
’Department of Food Engineering, Ankara University Diskapi, Ankara, Turkey

*Department of Fishing and Fish Processing Technology, University of Cukurova, Adana, Turkey
“Department of Mechanical Engineering, University of Cukurova, Adana, Turkey

A toroidal can design might be an inno-
vation in canning to increase the heat
transfer rate and to reduce production
time for a better quality canned prod-
ucts including tuna. Toroidal cans en-
abled more than 30% reduction in the
process time compared to the industri-
ally applied process time.

Besides the possible advantage of re-
ducing processing time for energy sav-
ings and decrease production costs, it
was important to compare the quality
control changes in the canned tuna.
Since texture and colour quality are
accepted to indicators of an extended
thermal processing and possible heat
damage to the quality of the canned
foods, the objective of this study was to
determine the effect of innovative to-
roidal cans on the textural and colour
quality changes of canned tuna.

For this purpose, 160 and 1705 g stan-
dard industrial size cans were mod-
ified for toroidal geometrical shape,
and computational - numerical studies
were carried out with Ansys (Ansys Inc.,,
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Canonsburg, PA) to determine the re-
quired time to reduce the number of C.
botulinum spores from 10'? to 10° (for
sterilization value of F=12x0.21=2.52
min) and the reduced process time
for a still safe process. The numerical
results were experimentally validated,
and the textural and colour changes
of the canned tuna were determined
during storage of for months.

The results demonstrated that the
instrumental texture parameters by
TPA showed significant differences be-
tween the products processed in toroi-
dal and standard cans. An Increase in
lightness (L%), redness/greenness (a")
and yellowness/blueness (b”") was also
observed in the toroid-canned prod-
uct.

Acknowledgement: This research was
supported by the Scientific and Techni-
cal Research Council of Turkey, project
no: 1130859 (TOVAG-Agriculture, For-
estry and Veterinary Research Grant
Committee).
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GENETIC AND PHENOTYPIC CHARACTERIZATION OF Lactococcus pis-

cium FROM DIVERSE ORIGINS

Passerini Delphine, Lejarre Quentin, Verrez Véronique and Leroi

Francoise

Ifremer, Laboratory of Microbial Ecosystems and Marine Molecules for the Biotechnology

Lactococcus piscium is a psychotro-
phic species belonging to the lactic
acid bacteria group. Since the first
description in 1990, more and more L.
piscium have been isolated from food
such as meat, seafood, vegetables,
mostly packed under vacuum (VP)
or modified atmosphere (MAP) and
stored at chilled temperature. This
species can have a bioprotective ac-
tivity on seafood product and on the
contrary be responsible of spoilage of
meat and fresh salads. In this study,
a phenotypic and genetic characteri-
zation of 96 strains of L. piscium from
diverse origins was initiated in order
to identify the determinants of posi-
tive or negative effect on food matrix.
Growth kinetics were performed in
controlled conditions of temperature,
NaCl, carbon sources and oxygen and
compared with our model strain CNC-
MI-4031, isolated from salmon. Then,
a MLST (Multi Locus Sequence Typing)
approach was used to describe the
phylogeny of the species. Five genes
of the core genome were selected
and sequenced. First results showed
a remarkable phenotypic and genetic
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diversity of this species and a genetic
clustering of strains rather indepen-
dent of strain origins.
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PRELIMINARY STUDY FOR THE DEVELOPMENT OF A PROBE-BASED
FLUORESCENCE MELTING ANALYSIS FOR QUICK TESTING OF THE
PRESENCE OF MORE THAN ONE SCOMBRIDAE FISH SPECIES IN FOOD

PRODUCTS

Verrez-Bagnis V.', Bojolly D.2, Cardineau L., Le Fur B.3, Grard T.2 and

Doyen P.2

'EMPB, Ifremer, Nantes, France

2ULCO and Pfi Nouvelles Vagues, Boulogne sur Mer, France

3Pfi Nouvelles Vagues, Boulogne sur Mer, France

Scombridae fish are some of the
species most consumed worldwide,
mainly as tuna and bonito canned
products. In Europe, the legislation
required that tuna can must contain
only one fish species that could be
either Thunnus genus fish or skipjack
tuna (Katsuwonus pelamis).

In the aim to quickly distinguish the
presence of two or more tuna spe-
cies in canned tuna, here we explored
an assay using fluorescence melting
curve analysis (FMCA) with a single
locked nucleic acid (LNA)-TagMan
probe in its ability to simultaneous-
ly detect multiple DNA. Probe-based
FMCA can detect DNA differences
based on melting temperature (Tm).
Using LNA (modified RNA nucleotides
with high specificity against native
DNA targets) probes improves hybrid-
ization specificity between probe and
template DNA, and increases Tm sig-
nificantly.
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Two small regions of the mitochondri-
al cytochrome b (cyth) (112 bp) and
cytochrome oxidase subunit 1 (COI)
(82 bp) DNA were selected, and two
LNA-TagMan probes (correspond-
ing to each gene fragment) were de-
signed. Prior to FMCA it was neces-
sary to amplify template DNA by PCR
to acquire sufficient signal. Asymetric
PCR was performed to improve the
hybridization of the probe on the 3
5" fragments, using a Tag polymerase
without exonuclease activity. Asym-
metric PCR followed by FMCA analysis
were done directly in a real-time PCR
thermocycler.

The two LNA probes were 100% com-
plementary to the target sequence of
Thunnus albacares giving significantly
higher Tm value (respectively 76°C for
cytb and 71°c for COI assays) than for
other scombridae species tested (e.g.
for skipjack tuna, Tm value are 71°c
for cytb and 46°C for COI). To differen-
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tiate all the Thunnus species, skipjack
tuna and the other scombrids, the two
cytb- and COl-based assays were to
be performed.

The results presented here are the
first one acquired on DNA template

of reference scombridae species and
they have to be validated on mixed
reference tuna cans, and commercial
cans.
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BIOLOGICAL VARIATION OF THE RAW MATERIAL AND PROCESSING
CONDITIONS AFFECT THE YIELD AND QUALITY OF FAST-MARINATED

HERRING

M.H. Ekgreen, B. M. Jargensen, B. M. Lopez, S. Frosch, F. Jessen

Division of Industrial Food Research, National Food Institute, Technical University of Denmark

One of the most important factors in
a profitable production of fast-mari-
nated herring (Clupea harengus) is the
yield. In order to increase the yield and
reduce waste, without compromising
the quality, research and documen-
tation of the marinating procedures
in relation to raw material quality is
needed. The existing processing con-
ditions are mainly based on years of
experience rather than document-
ed investigations. Numerous studies
concerning the marinating process
of herrings have been conducted;
however, most of these studies have
only been executed at batch level,
where it is assumed that the batches
are more or less homogenous. It is
well known that a great within-batch
variation is found due to biological
variation of the raw material. The bi-
ological parameters are important in
relation to the total product loss, and
are impossible in practice to uncover
if the experiments are conducted in
batches. The objective of this study
is to investigate how the raw material
and the different procedures (varying
acid and salt concentration) affect the
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product yield and quality of marinat-
ed herring. The herrings are tagged
in order to track and investigate the
effect of varying marinades, where
the individual variation is taken into
account. The herrings are subjected
to different concentration of salt/acid
brine and the weight change on sin-
gle filet level is measured. One of the
quality parameters is the amount of
protein lost to the brine. Therefore, a
fast method using NIR is developed to
measure the total protein in the brine
during the marinating procedure
without destroying the sample. The
underlying reasons behind the differ-
ence in product yield are investigated
and the major conclusions are that
the quality of the end product and
the product yield both depend on the
acid/salt concentration and the raw
material characteristics. The study will
ideally result in optimized marinating
procedures, better utilization of the
raw material and reduction in product
waste leading to an increased profit
for the herring industry.
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QUALITY OF FISH (Sparus aurata) TREATED BY COLD PLASMA

Tomislava Vukusi¢, Alan Cace, Visnja Stuli¢, Tibor Janéi, Anet ReZek
Jambrak, Sanja Vidacek, Zoran Herceg

'Faculty of Food Technology and Biotechnology, University of Zagreb, Pierottijeva 6, 10000 Za-

greb, Croatia

Cold plasma processing is a new field
of research in food processing. The
main objective of this study was to
determine microbial inactivation and
possible quality changes caused by
cold plasma treatment on the fish
Sparus aurata. The variable input pa-
rameters were argon gas flow rate of
(1, 1.5and 2 L/ min) and the treatment
time (5, 10, 15 minutes). Experiments
were designed using Central com-
posite design (CCD). Quality changes
were observed trough analysis of lip-
id oxidation, water binding capacity,
textural properties and color. Results
showed reduction in the number of
microorganisms (0.3 to 0.96 log CFU),
with the largest reduction after the
treatment of 5 minutes and the gas
flow rate of 1.5 L/min. By increasing
gas flow rate, color parameters L, a,
b and AC increased while, H value de-
creased. The analysis of lipid oxidation
showed an increase in the TBA value
after the treatment of 5 minutes at
the flow rate of 1 L/min. The greatest
drop in water binding capacity of 16%
was measured after the treatment of
10 minutes and flow rate of 1.5 L/min.
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Major changes in the textural proper-
ties of the treated fish, compared to
the untreated sample, occurred af-
ter the treatment of 10 min and flow
rate of 1 L/min, where was measured
decrease of 46% in hardness, 13% of
elasticity and 31% for the work.
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EFFECTS OF ORGANIC ACIDS ON PHYSICOCHEMICAL
CHARACTERISTICS OF OCTOPUS MUSCLE

Nalan Gokoglu, Pinar Yerlikaya

Akdeniz University Fisheries Faculty

Common octopus (Octopus vulgaris) is
a cephalopod eaten mainly in Mediter-
ranean, South American and Oriental
countries. Marination in acidic solu-
tions has been traditionally used as a
way of meat softening and flavouring.
The aim of this study is to investigate
the effects of organic acid on physi-
cochemical characteristics of octopus
muscle. Before treatments head, skin,
viscera and tentacles of the samples
were removed and then cutinto cubes
of 4x4 cm. Octopus samples were im-
mersed into the citric and lactic acid
solvents (1 and 2%) and kept in a re-
frigerator (4°C) for 24 h. According to
results organic acid treatments were
effective on physicochemical proper-
ties of octopus muscle. Initial pH value
of octopus muscle was 6.32. Lower pH
values of octopus muscle treated with
organics were found as compared to
control samples. Water-holding ca-
pacity of octopus muscle significantly
decreased after marination process.
Muscle swells gradually as the pH de-
creases to below pH 4.5. Below pH
4.5, most of the thin filaments were
extracted and the myofibrils fused
together giving an amorphous, coag-
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ulated appearance at pH 4.5. In this
study pH of squid muscle marinated
with organic acids did not reach criti-
cal values (below the isoelectric point).
Decrease in water holding capacity is
probably due to the denaturation of
myofibrillar proteins, which play a role
in water retention. Cooking loss in
squid muscle significantly increased
after marination with organic acids.
The increase in cooking loss was ob-
served in conjunction with a decrease
in water holding capacity after mar-
ination. Lower total protein and free
amino acid contents were found in oc-
topus muscle treated with organic ac-
ids compared to untreated samples.
In this study muscle pH in cephalopod
muscles marinated with organic acids
did not fall below 4.5 and probably
expected protein degradation did not
occur. So, total soluble protein and
free amino acid contents of the sam-
ples did not increase. The Scientific
and Technological Research Council
of Turkey (TUBITAK) supported this
study (Project number 2130163).
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ASSESSMENT OF STORAGE TIME OF FROZEN SQUIDS (Cephalopod:
Loliginidae, Loligo gahi) BY IMPEDANCE ANALYSIS

Sandra Zavadlav’, Tibor Janci?, Igor Lackovié¢3, Sven Karlovic?,

Sanja Vidacek?

'Karlovac University of Applied Sciences, Croatia

2Faculty of Food Technology and Biotechnology, University of Zagreb, Croatia
*Faculty of Electrical Engineering and Computing, University of Zagreb, Croatia

The aim of this study was to investi-
gate the possibility of impedance anal-
ysis in the assessment of shelf life and
quality control of frozen squids (Loligo
gahi).

Frozen squid samples were kept in
the freezer at -18°C during the peri-
od of 12 months and were examined
every 60 days. The HP 4294A Precise
LCR meter with needle-type multi
electrode array was used to mea-
sure impedance magnitude (|Z]) and
phase () at 200 frequencies from
100 Hz to 100 MHz. Protein solubility,
water holding capacity, color param-
eters and textural parameters, TBA,
weight and sensors have also been
determined.
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The results showed that by the im-
pedance measured at 10 MHz and
20 MHz the samples of frozen squid
(Loligo gahi) can be grouped into 3 dis-
tinctive groups. However, impedance
measurements, protein solubility, wa-
ter holding capacity, texture and color
parameters had no correlation with
the duration of storage.

POSTER PRESENTATION



46" WEFTA CONFERENCE

12-14 October 2016 e Split, Croatia

EFFECT OF TEMPERATURE FLUCTUATION DURING TRANSPORTATION
ON QUALITY AND STABILITY OF FROZEN MACKEREL PRODUCTS

Paulina E. Romotowska-Wasik'?, Maria Gudjénsdéttir?,
Magnea G. Karlsdéttir’, Sigurjon Arason'?, Hordur G. Kristinsson'3

"Matis ohf. / Icelandic Food and Biotech R&D. Vinlandsleid 12, IS-113 Reykjavik, Iceland
University of Iceland, Faculty of Food Science and Nutrition. Vinlandsleid 14, IS-113 Reykjavik,

Iceland

University of Florida, Department of Food Science and Human Nutrition, 359 FSHN Building,

Newell Drive, Gainesville, FL 32611, USA

Atlantic mackerel (Scomber scombrus)
is a valuable species in the marine in-
dustry. Mackerel is known for its wide-
spread relocations and has become
an important species in Iceland since
2006, when its catching rate increased.
The majority of the catch was first used
for fish meal and oil, and only a small
portion of the catch was intended for
human consumption. By finding ways to
improve transportation and prolonged
storage conditions will allow for the
production of better and more valuable
products, and lead to a more efficient
use of mackerel catches.

Atlantic mackerel (Scomber scombrus)
caught in Icelandic water was subject-
ed to temperature abuse represent-
ing fluctuation (-15 °C for 1 month)
followed by frozen storage at constant
temperature (-25 °C) for 9 months. This
interruption of the cold chain, products
experience during transportation and
storage from processor to custom-
er. Furthermore, diversity in chemical
composition of the raw material was
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investigated, where mackerel caught
during heavy feeding period (end of July
vs. beginning of September) was anal-
ysed. Evaluation of physical quality attri-
butes such as gaping and peritoneum
deterioration was performed on fish
fillets. Furthermore, lipid hydroperoxide
(PV), thiobarbituric reactive substances
(TBARS) and free fatty acids (FFA) level
were measured for both constant and
abused frozen storage temperature.

The temperature fluctuation resulted in
quality loss, higher lipid oxidation and
hydrolysis than fish stored at constant
temperature during frozen storage.
Moreover, results indicated seasonal
variation in fatty acid composition of the
mackerel, where fish caught in the end
of July was characterized with higher
amount of polyunsaturated fatty acids
(PUFA) then fish caught in the beginning
of September. According to the present
findings, different storage temperature
has a significant effect on the quality
of frozen mackerel stored for the long
term.
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ASSESSING THE QUALITY OF RAW COD (Gadus Morhua) USING MiI-
CROBIOLOGICAL, SENSORY AND CHEMICAL INDICATORS

Conor Smyth'?, N. P. Brunton?, J. L. Lyng? P. Whyte?3, D. J. Bolton’

"Teagasc Food Research Centre, Ashtown, Dublin 15, Ireland
?School of Agriculture and Food Science, University College Dublin, Belfield, Dublin 4, Ireland
School of Veterinary Medicine, University College Dublin, Belfield, Dublin 4, Ireland

The objectives of this study were; (1)
to develop a quality index (QI) for as-
sessing the freshness of cod based
on sensory attributes; (2) to examine
the relationship between QI sensory
score and the microbial status of the
fish during storage and (3) to validate
a chemical (ATP) based kit for assess-
ing the freshness of cod (PRECICE®
K-Freshness Assay Kit).

Fresh cod (Gadus morhua), obtained
within 48 hours of capture, were
stored onice at 2°C, sampled at times
t=0,2 3,6,8and 10 days and tested
for total viable count (TVC) and total
enterobacteriaceae count (TEC) using
standard methods. In collaboration
with a consumer taste panel (15 per-
sons), a quality index was developed
for both raw and cooked cod based on
organoleptic attributes (appearance,
odour, touch and/or taste). This pan-
el scored raw and cooked cod against
the attributes described in the QI at
times t=0, 2, 3, 6, 8 and 10 days. Fi-
nally, at each sampling time the ‘fresh-
ness' of the stored cod was measured
using the PRECICE® K-Freshness As-
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say Kit, (which measures the products
formed from ATP degradation includ-
ing IMP, inosine and hypoxanthine) as
per the manufacturer's instructions.

The initial TVC of 2.64-4.32 log,, cfu
cm?, increased to between 6 and 7
log,, cfu cm? after 10 days storage
at 2°C. TECs remained at a low level
throughout, reaching 1.5 log, , cfu cm?
on Day 10.

POSTER PRESENTATION



46" WEFTA CONFERENCE

12-14 October 2016 e Split, Croatia

SHELF-LIFE EXTENSION OF FRESH SALMON (Salmo salar) USING
ORGANIC ACIDS AND PHENOLIC COMPOUNDS PRESENT IN

ESSENTIAL OILS

C. Fogarty" 2 P. Whyte? J.G.Lyng? N.P. Brunton?, D. ]. Bolton’

"Teagasc Food Research Centre, Ashtown, Dublin 15, Ireland
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Dublin, Belfield, Dublin 4, Ireland

Microbial spoilage is largely responsi-
ble for the short shelf-life (9-10 days)
of fresh salmon (Salmo salar) resulting
in limited access to export markets.
Identifying suitable shelf-life extension
technologies for fresh fish is an on-go-
ing industrial priority. Farmed salmon
samples were treated by immersion
in citric acid (1 & 5% w/v), lactic acid
(1 & 5% v/v), citral (1% v/v), carvacrol
(1% v/v), thymol (1% w/v) and eugenol
(1% v/v) solutions for 30 seconds after
which they were stored for 18 days at
2°C. At 3 day intervals, up to 18 days,
samples were tested for total viable
counts (TVCs), total enterobacteriace-
ae counts (TECs), lactic acid bacteria
(LAB), Pseudomonads, H,S producing
bacteria, Brochothrix thermosphacta
and  Photobacterium  phosphoreum.
The 5% lactic acid solution inhibited
the growth of Pseudomonads and
Photobacterium phosphoreum. Over-
all, using a microbial count cut off
of 7 log,, cfu/cm?, the 5% citric acid
solution increased the shelf-life by
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1-2 days whereas the 5% lactic acid
solution increased the shelf-life by 2-4
days.
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STABILITY OF LIGHTLY SALTED COD (Gadus morhua) FILLETS DURING

FROZEN STORAGE
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Lightly salted cod fillets entered the
market about 20 years ago, as a sub-
stitute for dehydrated heavily salted
cod. This product has been growing
in popularity, especially in Spain. It is
therefore important for the Icelandic
producers to meet this increasing
demand with high quality products.
Lightly salting is a process that can
be used to control utilization and nu-
tritional status of whitefish fillets re-
sulting in more uniform quality and
increased storage stability. It can re-
duce fluctuations that are caused by
seasonal changes in condition and
characteristics of the fish muscle and
therefore, have a positive effect on
the processing of the fish. Lightly brin-
ing alone, is thought to have an effect
on taste, texture, water holding capac-
ity, color and shelf life of fish.

In present study, the storage stability
of lightly salted cod fillets during fro-
zen storage (-18°C and -25°C) was
evaluated. The main aim was to ex-
plore the effect of different bleeding
methods, size and age of the fillets
on quality-related changes in the fish
muscle during frozen storage. The
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samples were received from pro-
cessor A that uses a long line fishing
technigue and processor B that uses
a bottom trawl fishing technique.
Quality-related changes during frozen
storage were measured using the fol-
lowing analysis: water holding capac-
ity, glazing content, drip loss, color,
cooking yield, proximate composition
and enzymatic activity.

Fillets from bled fish had less drip loss
and more whiteness compared with
fillets from insufficient bled fish. The
age of the fish before processing was
also an important quality parameter.
The results showed that large fillet
size is more suitable for processing
compared to small fillets, where the
large fillets had higher lightness value
and better cooking yield as well as to-
tal yield.
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PROCESSING FRESH MUSSELS (M. galloprovincialis) BY SOUS VIDE
TECHNOLOGY: EFFECT ON THE MICROBIOLOGICAL

CHARACTERISTICS

Bongiorno T., Tulli F., Comi G., Sensidoni A., lacumin L.

University of Udine, Department of Agricultural Food Environmental and Animal Sciences, 33100

via Sondrio 2A, Udine, ltaly

Sous-vide cook-chilled (SVCC) is used
to describe food that has been vacu-
um-packed and given mild heat treat-
ment under controlled conditions of time
and temperature and subsequently rap-
idly cooled and stored at chilled condi-
tions until heated before serving (Rhode-
hamel, 1992; Hansen et al., 1995). Limited
studies reported the application of this
process in aquacultural products (Espino-
sa et al, 2016; Shakila et al., 2009), such
as trout fillets (Gonzalez-Fandos et al,
2004), salmon (Garcia-Linares et al., 2004,
Gonzalez-Fandos et al., 2005; Diaz et al.,
2009) and carp (Can, 2011) and there are
no reports on the opportunities to apply
such process to molluscs. The aim of the
present research was to test the effect of
the application of the SVCC technique on
fresh mussel microbiological characteris-
tics. Commercial Mediterranean mussels
(M. galloprovincialis) were individually in-
oculated with 100 pl suspension of Pseu-
domonas spp.(107 UFC/mL), packaged in a
Oriented Polyamide/Polypropylene (OPA/
PP, Orved S.p.A., Musile di Piave, VE, lta-
ly) pouch and heat-sealed before being
submitted to heat treatment in a steam
oven (Lanoix Ali S.p.A,, Treviso, Italy). After
treatment, mussel pouches were imme-
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diately chilled at 3°C. Six different time
temperature combinations (75/85/95 °C
for 10 and 30 min), were tested in tripli-
cate (3 specimens/group) and compared
to raw and inoculated mussels. Total aer-
obic bacterial count (TBC), lactic acid bac-
teria (LAB), anaerobic sulphite-reducing
clostridia, Pseudomonas spp. and pH were
determined.

Al time/temperature combinations re-
sulted in a substantial reduction of the
Pseudomonas spp. population (<1 log
CFU/g) both in raw (4.9 log CFU/g) and
experimentally inoculated (5.7 log CFU/g)
mussels. The homogenate pH values
(6.22) resulted not affected by the heat
treatment. Such results were confirmed
on natural bacterial load of mussel. ATBC
reduction (2.4 log and 3,5 log, respec-
tively) was registered after treatment at
85 °C both for 10 and 30 min, while the
highest reduction (4.8 log) was observed
at 95 °C for 10 min confirming the effica-
cy of sous vide cook treatments even for
fresh mussels. The technological and sen-
sorial traits, as well the stability of these
products both under refrigeration and
thermal abuse conditions during storage
need to be evaluated.
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FISHBURGER FROM AQUACULTURED EUROPEAN SPECIES:
NUTRITIONAL QUALITY AND FUTURE PROSPECTIVE
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University of Florence, Firenze, Iltaly

European sea bass, gilthead sea bream,
and rainbow trout are common species
in the Mediterranean area, generally
marketed as whole or fillets whilst few
derived products are currently commer-
cialized. After all, the recent economic
crisis, the saturation of market, and the
strong foreign competition are pushing
seafood industry toward new marketing
approaches such as product diversifica-
tion. Recently, technologies such as me-
chanical separation process (MSM) have
been demonstrated to be successfully
applied to fish by-products for increasing
processing yield. Nevertheless, scarce is
the information on nutritional quality of
MSM from species of interest for Europe-
an aquaculture. The present study aimed
to evaluate nutritional characteristics of
fishburger obtained from mechanical
separation process applied on damaged
or out-size European sea bass, gilthead
sea bream, and rainbow trout. Fatty acid
profile, and mineral composition were
determined. Besides, nutritional indexes
(Atherogenicity Index, Al, Thrombogencity
Index, TI, and Hypocholesterolemic / Hy-
percolesterolemc Index, HH) were calcu-
lated. Despite the high percentage of fat
contained in 100 g of fish muscle (more
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than 8% in all the considered species), the
characteristics of intramuscular fat are
very interesting for human nutrition as
a consequence of the predominance of
PUFAw3, especially in seawater species.
Present findings revealed that a portion
(100 g) of MSM burger of sea bass and
sea bream may provide 2150 and 1978
mg of EPA+DHA respectively (suggested
intake: 250 mg per day) together with a
w3/w6 ratio as 2.96 and 3.64. Trout in-
stead would provide for around 700 mg
EPA+DHA, but with a poor w3/w6 ratio
(0.74). Very low Al and Tl values were cal-
culated for all the analyzed species. Burg-
ersrepresented a good source of Kand P,
whereas the microelement selenium was
found only in trace. Specifically, around
360 and 220 mg/100 g of K and P were
quantified in seawater species, whereas
trout contained approximately 440 and
217 mg/100g of K and P. In conclusion,
mechanical separated meat from aqua-
cultured species resulted in a high nutri-
tional quality raw material for new prod-
ucts, such as fishburger. However, further
investigations on consumers acceptance
and preference are suggested together
to the impact of different cooking meth-
ods on product characteristics.
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VALORISATION OF HORSE MACKEREL, A DISCARD FISH
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In 2012 global fish production (158 mil-
lion tonnes) comes from fishery (58%)
and aquaculture (42%). In ltaly, only
few species are commercialized and
appreciated by consumers thus result-
ing in the production of high volumes
of discards. Atlantic horse mackerel
(Trachurus trachurus) despite its high
nutritional value is one of the most un-
derutilised species. Recently, mechani-
cal separation process (MSM) has been
demonstrated to be successfully ap-
plied in fish sector. Nevertheless, scarce
information on its possible role in fish
discard recovery are presented in liter-
ature. Thus, this study focused on the
chemical changes, antioxidant content
as well as oxidative stability of horse
mackerel subjected to mechanically sep-
aration process and stored up to three
months at -20 °C. Thirty-six horse mack-
erel were fished in the Tyrrhenian Sea.
Fish were slaughtered by asphyxia in ice
slurry. Immediately after death, twelve
fish were minced by the MSM machine
and utilised for obtaining 6 MSM burger
(MSM samples), whereas the other were
filleted. Twelve fillets (right) were stored
as fillet (WF samples), twelve fillets (left)
were grounded in order to obtain 6 fish-
burger (FB samples). Samples for each
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treatment were analysed at time 0 (T0),
and after 90 days of frozen storage (-
20 °C) (T90) for proximate composition,
total lipids, fatty acid composition (FAs),
primary (conjugated dienes) and sec-
ondary (thiobarbituric acid substances,
TBARS) oxidation products, and antiox-
idant capacity (ABTS, FRAP, and DPPH).
Some advantages and disadvantages
emerged. Horse mackerel showed a low
fat content (<1 g/100 g muscle), a high
PUFAW3 content (around 57 g/100 g to-
tal fatty acids), especially EPA and DHA
(around 52 g/100 g total FAs) regardless
the treatment. However, polyunsaturat-
ed fraction increases its susceptibility to
oxidation, as revealed by the high TBARS
content at TO, calculated as 8 mg MDA-
eq/100g muscle for WF, FB, and MSM.
However horse mackerel had a high
antioxidant power which may protect
muscle against oxidative damages both
during treatment and storage. Indeed
no significant increase in TBARS content
was found whilst at the same time anti-
oxidant capacity significantly decreased.
In conclusion, mechanical separation
process seems can be applied with-
out many detrimental effects on horse
mackerel.

POSTER PRESENTATION



46" WEFTA CONFERENCE e 12-14 October 2016

Split, Croatia

CONSUMER TEST FOR SMOKED SALMON FROM DIPLOID AND TRIP-
LOID ATLANTIC SALMON (Salmo salar)
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ence, P.B. Box 5003 NMBU, NO-1432 As, Norway

*Norwegian University of Science and Technology, Department of Food Technology, NO-7491

Trondheim, Norway

The aim of the present study was to in-
vestigate if consumers could distinguish
between cold smoked products pro-
duced from diploid and triploid Atlantic
salmon (Salmo salar), respectively.

The interest of triploid Atlantic salmon
in Norway have intermittently come up
as a topic, most recently, as a conse-
quence of the announcement of the 45
“green production concessions” in Nor-
wegian aquaculture. Triploid salmon are
in accordance with Norwegian law not
considered as a genetically modified or-
ganism (GMO) based on the production
method. Triploid salmon is produced by
cell technology where pressure is used
on fertilized eggs. During mitoses, pres-
surized fertilized eggs do not return to
a diploid state and a triploid salmon is
created. Consequently, triploid cells
have one extra set of chromosomes.

The design for this test was a full facto-
rial design with ploidity (diploid or trip-
loid) and rearing temperature (5, 10 and
15 °C) as factors, giving six groups, and
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the consumer test was performed as a
triangle test. 10 fish of each group were
used, giving a total of 60 fish (1.57+0.32
kg) and 120 fillets. All the fillets were
covered with refined NaCl for 20 hours
before they were rinsed in cold water
to remove excess NaCl. Smoking was
performed as 60 minutes of drying fol-
lowed by 4 cycles of 50 min smoking
and 10 drying. The fillets were vacuum
packaged and stored in a chilled room
for 28 days prior testing.A total of 144
consumers were divided into three
groups (46, 48, and 48 consumers) test-
ing salmon reared at 5, 10, and 15 °C,
respectively. They were given two trian-
gles, and asked to identify the odd sam-
ple in each triangle.

The consumers managed to distin-
guish between diploid and triploid
cold smoked salmon reared at 10 °C
(P=0.008). However, they did not distin-
guish between diploid and triploid salm-
on reared at 5 and 15 °C (P>0.263 and
>0.344, respectively).
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MELANOSIS DEVELOPMENT IN DIFFERENTLY SULPHITE-TREATED

SHRIMP (Litopenaeus vannamei)
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Melanosis in fresh crustacean rises
faster than the microorganisms-re-
lated spoilage, being frequently the
main rejection cause. Sulfite-based
formulas are the most widely addi-
tive used to prevent melanosis. The
search for an efficient dosage and
mode of application of sulphites to
fresh shrimp is a main goal to avoid
exceeding the limits established by
the legislative authorities. Pacific white
shrimp Litopenaeus vannamei is one of
the species with greater commercial
interest. The objective of the present
work was the assessment of melano-
sis development and residual content
of sulphites in shrimp (L. vannamei) by
comparing different treatments with
metabisulphite and a commercial sul-
phite-based formulation (Nomelan).
Pacific white shrimp undergoes a rap-
id process of melanosis in the absence
of antimelanotics, 100% of individuals
having melanosis in mild, noticeable
or even severe degree in the third day
of storage. Preventing the onset of
melanosis in the carapace was shown
to improve as the dosage of antimela-
notic was increased. The average re-
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sidual SO2 content in muscle showed
in general good agreement with the
dosage level and melanosis preven-
tion. At equal SO2 concentration in
the dipping solution, Nomelan Z500
produced fewer residues than meta-
bisuphite. Dusting treatments tended
to leave higher SO2 residual levels in
the muscle than dipping treatments,
especially with the metabisulphite.
When treatment was applied on live
shrimp, melanosis progressed more
slowly than if applied post-mortem,
being the effect much more apparent
the higher the concentration of SO2
employed. /n vivo treatment, howev-
er, produced higher sulphite residue
in the muscle. Again, greater SO2
retention with metabisulphite than
with Nomelan was observed in in vi-
vo-treated shrimp. Dipping treatment
with Nomelan Z500 at 4% (w/v) for
20 min led to more than 95% of indi-
viduals free of melanosis on day 3 of
storage with an average residual SO2
content in muscle of 35 mg/kg.
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EFFECT OF HIGH HYDROSTATIC PRESSURE ON PHYSICOCHEMICAL
GELLING PROPERTIES OF CRABMEAT
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The objectives of this work were to
study the gelation of blue crab (Call-
inectes sapidus) meat as well as to in-
crease its meat extraction yield. Two
different processing methods were
followed: A) extraction of meat after
cooking and B) extraction of meat af-
ter hydrostatic pressure processing
(HPP) at 100, 300 and 600 MPa during
5 min at 10 °C of raw whole crabs.

The crab meat was manually extracted
after cooking or HHP and then passed
through a strainer to remove the rest
of shells. The meat was blended with
3% egg white, 0.5% NaCl and 0.5%
MTGase and then it was gelated by
applying two steps heating process:
40 °C/30 min+90 °C/30 min. Yielding,
SDS-AGE electrophoresis, DSC and
FTIR were performed on crabmeat
before gelation and the quality of the
gels was determined by the mechani-
cal analyses.

Yield extraction increased from 18%
in cooked meat to 21%, 25% and 27%
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when 100MPa, 300Mpa and 600MPa
respectively were applied. By SDS-
PAGE it was observed myosin degra-
dation in HPP samples in comparison
with cooked one. Increasing HPP also
resulted in a reduction of denatur-
ation temperature and enthalpy of
crabmeat myosin and an increase
in the amount of random structures
and B-turns as well as a reduction in
[B-sheet as compared to cooked crab-
meat indicating protein unfolding.
Crab meat pressurized at 100 MPa,
with more preserved myosin struc-
ture, rendered gels with the highest
values of hardness, springiness and
cohesiveness.

All these results suggest that 100 MPa
can be applied on blue crabs to meat
extraction, as a commitment treat-
ment between maximizing the meat
extraction and maintaining the pro-
tein functionality to get gels with ade-
quate texture.
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SHELF LIFE OF SKREI (Gadus morhua L.) FILLETS STORED AT REFRIG-

ERATED CONDITIONS

Silje Kristoffersen, Morten Heide, Torbjern Tobiassen, Tatiana Ageeva,

Grete Lorentzen

Nofima AS, Tromsg, Norway

Skrei is a spawning Norwegian arctic
cod (Gadus morhua L.) caught off the
Norwegian coast in the period from Jan-
uary to April. The Norwegian Seafood
Council aims to define a Norwegian
standard characterizing the trademark
for Skrei fillets. The objective of this trial
has been to study the shelf life of Skrei
fillets in response to different time and
temperature conditions during pro-
cessing and distribution. Parameters
defining shelf life have been off-odor
according to the method of fillet index
and level of total volatile basic nitrogen
(TVB-N).

Initially, surface- and core temperatures
of fish were studied during landing, pro-
cessing, distribution and display in su-
permarkets in Hamburg, Germany and
Tromseg, Norway. The results show that
a short period with temperatures of 5-6
°C in fillets during processing did not
affect the odor or the level of TVB-N 4
days post mortem. During distribution,
the level of ice melting correlated with
level of exposure in the pallet. However,
despite the registered variations under
transport, the core temperatures in all
fillets was near -1 oC. In contrast, the
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measured core temperature in fillets
purchased from retailers in Hamburg
and Tromsg, varied from 3,9 and 6.8 °C.

Secondly, shelf life experiments were
performed imitating temperature pro-
files observed in the initial phase of this
study. In addition, shelf life at other rel-
evant temperature profiles was studied.
The results show that to obtain a shelf
life of 12 days of Skrei fillets, storage
temperature of 0 °C is required in all
steps. In fact, a raise in temperature of
fillets to 2 °C after an initial storage for 5
days in ice resulted in TVB-N levels way
above the recommended level of 35mg
N/100g after 12 days of storage.

In our observations, the greatest chal-
lenge to obtain a shelf life of 12 days for
Skrei fillets is maintaining a continuous
low temperature of 0°C when displayed
for sale. Therefore, our recommenda-
tion is to focus on development of suit-
able solutions to maintain the initially
high quality when presenting the fish
for sale at the retailers.
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SENSORY AND CHEMICAL CHANGES IN CARP (Cyprinus carpio L.,
1758) FILLETS MARINATED WITH SUNFLOWER OIL, SUNFLOWER
OIL PLUS POMEGRANATE SAUCE AND SUNFLOWER OIL PLUS PLUM
SAUCE DURING STORAGE AT +40C FOR 1 MONTH

Fatih Korkmaz, Ali Arslan, Fatih Ozogul, Yesim Ozogul, Muhammed Atama-
nalp, E. Mahmut Kocaman, Gonca Alak, Mustafa Durmus, Yilmaz Ugar

Department of Seafood Processing Technology, Faculty of Fisheries, Cukurova University,

01310, Adana, Turkey.

Sensory and chemical changes in
carp (Cyprinus carpio L., 1758) fillets
marinated with sunflower oil, sun-
flower oil plus pomegranate sauce
and sunflower oil plus plum sauce
during storage at 4oC for 1 month
were investigated. Appearance, odour
and taste, and texture parameters in
carp fillets was found as good quality
during storage period. TVB-N showed
fluctuation for all groups during stor-
age and remained below 10 mg/100
g. Pomegranate sauce resulted in sig-
nificant changes in TVB-N content in
carp fillets (P<0.05). Free fatty acids
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(FFA) increased with storage time for
all groups. Carp fillets treated with
pomegranate sauce had the lowest
FFA content at the end of storage pe-
riod (P<0.05). Increases in TBA values
in carp fillets were low and remained
below 0,6 mg MA/kg. Among groups,
the highest peroxide value was found
in carp fillets treated with sunflower
oil plus plum sauce at 30 days (9.25
meq O2/kg).

Keywords: marinade, quality, pome-

granate sauce, plum sauce, storage,
common carp
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CONTROL OF LIPID OXIDATION IN FRESH FISH THROUGH THE
INCLUSION OF BARLEY ON RAINBOW TROUT

(Oncorhynchus mykiss) DIET

J. Pinedo'?> A. Tomas-Vidal? A. M. Larran’, C. Tomas1, D. Rico’, I. Albertos"',
M. Jover Cerda?, M. A. Sanz Calvo', A. B. Martin-Diana’

'Subdirection of Research and Technology. Agro-Technological Institute of Castilla y Ledn.
Consejeria de Agricultura y Ganaderia. Finca de Zamaduefias, Ctra. Burgos km. 119, 47171,

Valladolid, Spain

2Aquatic Resources Research Group, Animal Science Department, Polythechnic University of

Valencia, Spain

The health benefits of fish consump-
tion have exacerbated the demand
and and interest for fish during the last
decade. Mainly fatty fish species, rain-
bow trout is an interesting example of
source due to high levels of essential
long chain n-3 fatty acids (FA): EPA
(20:5 n3) and DHA (22:6 n-3). Howev-
er these lipids are high susceptible to
oxidation leading off-flavours, second-
ary metabolites and reducing the nu-
tritional value of the fish quickly. Diet
composition has a significant effect
on fish quality. In this sense, a new in-
gredient on the diet could modify the
quality of the fish and control the fat-
ty oxidation which alters its value for
human consumption and market ap-
preciation. It seems that quality attri-
butes of fish fillets are correlated with
fat content and lipid class in tissue.
Although a clear relationship normal-
ly exists between dietary composition
and fish muscle fatty acid profile (FA),
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lipid metabolism and accumulation in
fish, it may significantly affect fish fillet
quality such as sensory characteristics
and lipid stability. Considering the in-
clusion of barley as new ingredient on
rainbow trout diets, barley is a cereal
with and added potential of improving
fish health due to the high B-glucan
content and antioxidants present on
their composition. The objective of
this study was to evaluate the effect of
barley, used as feed ingredient, on the
FA profile and on the control of oxida-
tive parameters of fresh rainbow trout
fillets.

During 12 weeks rainbow trout were
fed in a monitorised and controlled
room using recirculation system
at a temperature of 16+0.7 °C and
6+0.34mg/L of oxygen. Fish were ran-
domly allocated in 20 tanks with 25
fish per tank. Rainbow trout were fed
5 isoproteic and isolipidic diets (45
% CP and 18 % CF). Diets contained
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increasing levels of barley (0-31,8 %).
Each four weeks, samples were taken
to study FA profile and a-tocopher-
ol content of fish fillets and different
oxidative parameters: peroxide value
(PV), diens, triens, TBARs. A sensory
analysis was carried out to determine
the effect of these oxidative param-
eters and correlate with objective
measurements. Data were analyzed
using SAS software by one and two-
way ANOVA followed by a t-Student
test and considering significant differ-
ences between values with a p-value
<0.05.

Compared to control diet, the FA com-
position of fish fillets fed with barley
showed at the end of the trial a slight
increase on SFA and MUFA. The inclu-
sion of barley significantly decreased
PUFA, n-3 and n-6, although signifi-
cantly increased n-9. No significant
differences were observed on a-to-
copherol content. Regarding oxidative
parameters, no significant differenc-
es were found on diens and triens
between experimental treatments.
Trouts fed with higher concentrations
of barley on the diet showed lower
level of TBARs on fillet than those ob-
tained from trouts fed with lower con-
centrations of barley. Panelists detect-
ed significant differences in the colour
(luminosity and redness) associated
with the concentration of barley, sam-
ples from fish fed higher barley con-
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centrations showed lower rancidity
perception in sensory analysis.

The results suggest that increasing
concentration of barley in trout diet
slightly modify the PUFA content but
reduced the metabolites associated
with oxidation such as PV and TBARS
which improve fish fillet perishability.
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PROXIMATE AND FATTY ACID COMPOSITION OF THIRTEEN
IMPORTANT FRESHWATER FISH SPECIES IN THE CZECH REPUBLIC

Zuzana Linhartova, Jakub Krejsa, Tomas Zajic, Jan Masilko, Sabine Sampels,

Jan Mraz

University of South Bohemia in Ceské Budéjovice, Faculty of Fisheries and Protection of
Waters, South Bohemian Research Center of Aquaculture and Biodiversity of Hydrocenoses,
Institute of Aquaculture and Protection of Waters, Na Sddkdch 1780, 370 05 Ceské Budéjov-

ice, Czech Republic

We aimed to investigate proximate and
fatty acid composition of important
freshwater fish species in the Czech
Republic. Sampled fish include seven
species from intensive farming: African
catfish, rainbow trout, wels catfish, Nile
tilapia, brook trout, northern white-
fish and pikeperch; eight species from
semi-intensive culture systems: com-
mon carp, northern pike, pikeperch,
grass carp, European perch, tench, sil-
ver carp and catfish; and three species
from extensive culture systems: rain-
bow trout, tench and common carp.

The results of this work confirmed that
the fat content and its fatty acid (FA)
composition are highly influenced by the
type of culture system especially by the
diet. Intensively cultured fish reached
the highest content of eicosapentaeno-
ic (EPA) and docosahexaenoic (DHA) fat-
ty acid. The omnivorous common carp
(7.62 + 2.92 %) and herbivorous silver
carp (6.87 + 1.37 %) had the highest fat
content from semi-intensively cultured
fish. On the other hand, the carnivo-
rous fish showed low fat contents usu-
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ally around 1%. The fish from extensive
farms were more balanced in their lipid
content (around 3% for all species). Si-
multaneously we observed a significant
dependence of FA composition on the
fat content. The lean carnivorous fish
contained lower amounts of EPA + DHA
in comparison with the fatty northern
whitefish containing 17.83% (intensively
cultured). The content of saturated FA
was below 34% in all analyzed fish. The
highest content of monounsaturated
FA was found in common carp (52.71
+ 7.75 %), and the lowest in European
perch (17.83 + 1.12 %). Northern pike,
pikeperch and European perch con-
tained with over 50% the highest pro-
portion of polyunsaturated FA.

Nutritional quality was determined
by: atherogenic and thrombogenic in-
dexes which ranged from 0.27 to 0.63
and 0.20 to 0.61 and by ratios n-3/n-6
(0.54-3.45) and polyunsaturated/sat-
urated fatty acids (0.67-2.01). Results
demonstrated that the flesh of all
studied species are of high nutritional
quality.
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SEASONAL CHANGES IN THE CHEMICAL COMPOSITION OF THE
BEADLET ANEMONES (Actinia equina Linneaus,1758) FROM MERSIN
BAY IN THE NORTHEASTERN MEDITERRANEAN SEA

Kemal Yatkin', Deniz Ayas’, Ali Riza Késker?, Mustafa Durmus?,

Yilmaz Ugar?

'Department of Seafood and Processing Technology, Faculty of Fisheries, Mersin University,

Mersin, Turkey

2Department of Seafood and Processing Technology, Faculty of Fisheries, Cukurova University,

Adana, Turkey

In this study, the effects of seasonal
variation in nutritional compositions
and fatty acid profile as a component
of chemical compositions of Mediter-
ranean Sea anemone species (Actinia
equina Linneaus,1758) living in Mersin
Bay in the Northeastern Mediterra-
nean Sea were investigated. Nutri-
tional composition analysis of anem-
one samples showed that while the
highest levels of protein and moisture
were obtained in winter, the highest
lipid and ash levels were obtained
in autumn. These highest values for
protein, lipid, moisture and ash were
obtained as 13.07 %, 1.61 %, 81.67
% and 3.96 %, respectively. In terms
of fatty acid analysis, during all four
seasons the dominant saturated fatty
acids (SFA) were palmitic (C16:0) and
stearic acids (C18:0), the dominant
monounsaturated fatty acids (MUFA)
were oleic (C18:1n9) and vaccenic
acids (C18:1n7) and the dominant
polyunsaturated fatty acids (PUFA)
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were linoleic acids (C18:2n6), linolenic
acid (C18:3n3), gamma linolenic acid
(C18:3n6), arachidonic acid (C20:4n6),
eicosapentaenoic acid (EPA, 20:5n3)
and docosahexaenoic acid (DHA,
C22:6n3) for Mediterranean Sea
anemones. While the highest values
of palmitic acid, stearic acid, oleic acid,
vaccenic acid and linoleic acid were
obtained in spring as 9.27 %, 7.70 %,
2.64 %, 8.48 % and 2.671 %, respective-
ly, the highest values of linolenic acid
was obtained in both autumn and
summer as 0.30% and the highest val-
ues of arachidonic acid was obtained
in both spring and summer as 0.61%.
In addition, the highest values of gam-
ma linolenic acid, EPA and DHA levels
were obtained in autumn as 0.44%,
14.83% and 14.10%, respectively.
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POPULATION AND GENETIC STRUCTURE OF Anisakis spp. FROM FISH
LANDED AT LOCAL MARKET OF ISLAND OF KORCULA, ADRIATIC SEA

Ivana Buseli¢, Jerko Hrabar, Ivana Radoni¢, lvona Mladineo

Laboratory of Aquaculture, Setaliste lvana Mestrovica 63, 21000 Split, Croatia

A high anti-Anisakis IgE seropreva-
lence was detected previously in the
healthy Croatian southern islands’
population. In order to understand
the potential source of antigen to in-
habitants, we investigated a random
sample of most frequent fish species
landed at fish market in the Island
of Korcula, area where the highest
seroprevalence was observed. Ad-
ditionally, we sampled damselfish
and picarel, fish that are traditional-
ly consumed freshly marinated only
in this region. Statistical and genetic
analyses were performed by group-
ing Anisakis-infected fish according
to their feeding habits; large, smaller
and benthopelagic pelagic predatory
fish, and small bottom-feeding fish,
respectively. No statistically significant
difference was detected among each
group pair in terms of prevalence,
abundance or intensity of infection.
The highest prevalence was recorded
in dolphinfish and little tunny (100%
(95% CI36.85-100.00) and 100% (95%
Cl47.29-100.00), respectively. Anisaki-
dae community from this area con-
sisted of Anisakis pegreffii (96.4%), A.
simplex sensu stricto (3.17%), A typica

(0.19%) and A. zyphidarum (0.19%) in-
ferred by a single mitochondrial DNA
locus cytochrome oxidase (cox2). In
respect to the potential source of ani-
sakid antigen for the high anti-Anisakis
IgE seropositive population of Island
of Korcula, the incidence of larvae in
the European hake fillets (mean inten-
sity 2.22 (bootstrap 95% Cl 1.56-3.56))
is indicative as a factor in such epide-
miology. This work was fully support-
ed by Croatian Science Foundation
(Hrvatska zaklada za znanost, HRZZ),
grant number 5576, AnGEl: Anisakis
spp.: genomic epidemiology.
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QUICK INSIGHT INTO ANTI-Anisakis SEROPREVALENCE IN
PROFESSIONALS EMPLOYED IN FISHERY INDUSTRY OF
SPLIT-DALMATIAN COUNTY, CROATIA

Antonela Cali¢', Ivana Bu3eli¢', Jerko Hrabar', Anamarija Vrbatovi¢',

Diana Nonkovi¢?, lIvona Mladineo'’

"Laboratory of Aquaculture, Setaliste lvana Mestrovica 63, 21000 Split, Croatia
?Institute of Public Health of Split-Dalmatian County, Vukovarska 46, 21000 Split, Croatia

Epidemiological study conducted on
healthy population in Split-Dalmatian
County in 2014 revealed that total an-
ti-Anisakis seroprevalence amounted to
2%. The highest levels were observed
in subjects from southern islands that
answered positive for daily and weekly
consumption of thermally unprocessed
fish. In order to have an insight in the an-
ti-Anisakis IgE status of professionals em-
ployed in mid Dalmatian fishery facilities,
we distributed questionnaires and took
blood samples for Western Blot (WB)
analysis of sera. The study has been ap-
proved by the Ethical Committee of Insti-
tute of Public Health. In total 295 blood
donors working at four canning factories
responded to the questionnaire. Among
these, a subsample of of 30 sera was cho-
sen based on responses collected from
the questionnaire. Selected samples
encompassed sera of a) individuals that
showed allergic symptoms that incre-
ment after their working shift; b) individ-
uals with allergies that were not exacer-
bated during work; c) healthy individuals
without allergy or other clinical signs of
disease (N=10), representing a control

population, of which 4 consumes fish
regularly and the rest does not. WB was
performed using a fresh homogenate of
A. pegreffii infective third-stage larvae as
antigen, while circulating anti-Anisakis IgE
antibodies were detected by secondary
monoclonal anti-human IgE antibody.
Detection was visualised by reaction of
NBT-BCIP (Nitro blue tetrazolium-5-bro-
mo-4-chloro-3-indolil-phosphate)  with
alkaline phosphatase conjugated to the
secondary antibody. In total 5 males (age
20-45 years) and 25 females (age 26-56
years) were tested, of which allergic in-
dividuals suffered from bronchitis (27%)
and urticaria (20%). Results evidenced
that 14/ 30 individuals had at least one
of 14 known Anisakis allergens, while 7/
14 showed antibodies for at least 1 of
4 major allergens (Ani s 1, Ani s 2, Ani
s 7, Ani s 12). This study will be further
evaluated using indirect sandwich ELISA,
but Anisakis allergy needs to be serious-
ly considered as a professional risk in
fishery industry. This work has been fully
supported by Croatian Science Founda-
tion (HRZZ), grant number 5576, AnGEL:
Anisakis spp.; genomic epidemiology.
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DEVELOPMENT OF ALGAL OIL SUPPLEMENT: EFFECT OF FLUIDIZED
BED DRYING OF ALGAL BIOMASS ON THE LIPID FRACTION AND
FATTY ACID COMPOSITION OF Nannochloropsis occulata OIL

Osman Kadir Topuz, Tugce Sak, Adem Kaya, Ali Can Alp

Department of Seafood Processing Technology, Faculty of Fisheries, Akdeniz University, Anta-

lya-Turkey

In recent years, oils rich in omega-3
polyunsaturated fatty acids (w-3 PUFA)
have attracted much attention because
of its recognized beneficial effect on
human health. At present, fish oil is the
major source of omega-3 fatty acids,
but it may be produced by microalgae
with additional benefits. Marine mi-
croorganisms contain large amounts
of w-3 PUFA and are considered a po-
tential source of these important fatty
acids. Since Nannochloropsis sp. alga
has been known as source of w-3 PU-
FAs, drying of wet algal biomass and
extraction of w-3 PUFA rich oil process-
es represent the most critical steps in
terms of biological value and energy
efficiency. Drying processes evapo-
rate the water from wet biomass. But
during drying, some termolabile com-
pounds such as w-3 PUFAs could be
oxidized. The purpose of this research
was to investigate influence of fluidized
bed drying treatment on the PUFA pro-
file of lipid fractions of algal oil. After
the harvesting and concentration, wet
biomass of Nannochloropsis occulata
was dried in freeze and fluidized bed

dryer. Lipid fractions of algal oil were
determined in wet and dried biomass.
Effect of drying process on the w-3
PUFA content of lipid fractions were
also determined by the lipid fraction
and fatty acid profile analyses.

Results showed that crude lipid of algal
oil consisted of 42.41 % neutral lipids
(NL), 40.12% phospholipids (PL), and
17.47% glycolipids (GL) fractions. Fluid-
ized bed drying of algal biomass didn't
affect ratio of lipid fractions whereas
fatty acid profile of lipid fractions was
slightly affected fluidized bed drying
process. Crude lipids of N. occulata and
lipid fractions had a high content of PU-
FAs, followed by saturated fatty acids
(SFA) and monounsaturated fatty acids
(MUFA). EPA (C20:5 n-3), an important
n-3 fatty acid, was the dominant PUFAs
in all lipid and its fractions of N. occu-
lata, whereas the main SFA and MUFA
were palmitic acid (C16:0) and palmi-
toleic acid (C16:1 n-7), respectively. Flu-
idized bed drying can be served as an
efficient and economic drying method
without any nutritional losses for the
production of algal oil supplement.
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EFFECTS OF NATURAL EXTRACTS ON FATTY ACID PROFILE OF
VACUUMED PACKED FISH BALL MADE FROM MACKEREL (Scomber
scomber) DURING CHILLED STORAGE (4+2°C)

Esra Balikci, Yesim Ozogul, Mustafa Durmus

Department of Seafood Processing Technology, Faculty of Fisheries, Cukurova University, 01310,

Adana, Turkey.

Lipid oxidation shortens the shelf life
of food and leads to its qualitative
deterioration. Lipid oxidation is in-
creased by various factors such as the
presence of enzymes, pro-oxidants,
high temperature, moisture, and
trace metals. Addition of antioxidants
can avoid oxidative deterioration of
lipids and nutritional and organoleptic
loss. Therefore, there is an increas-
ing in consumer demands for the re-
placement of synthetic antioxidants
by natural ones. Medicinal herbs for
instance are well known for their an-
tioxidants action due to the presence
of wvarious components including
phenolic acids, flavonoids and carot-
enoids. The current study focuses on
the effects of the addition of 0.05% of
natural antioxidant extracts, obtained
from thyme (Thymbra spicata), rose-
mary (Rosmarinus officinalis) and basil
(Ocimum basilicum L.) on the fatty acid
profiles of vacuumed packed macker-
el balls. The results showed that the
proportion of total saturated fatty
acids (SFA) increased in all groups at
the end of the storage, while the pro-

portion of polyunsaturated fatty acids
(PUFA) decreased. Treatment of fish
ball with natural extracts resulted in
significantly (p<0.05) higher PUFA and
monounsaturated fatty acids (MUFA)
concentration during the storage pe-
riod. Based on the results, natural ex-
tracts especially rosemary and thyme
can be recommended to add in fish
ball to prevent oxidation of PUFA (par-
ticularly EPA and DHA).
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CHROMATOGRAPHIC ANALYSIS OF BIOGENIC AMINES IN SEAFOOD

Hanife Aydan Yatmaz', Nalan Gékoglu?

'Akdeniz University, Food Research and Agricultural Research Center, 07058 Antalya/TURKEY
“Akdeniz University, Fisheries Faculty, 07058 Antalya/TURKEY

Due to health risks and consumers
demand for fishery products analysis
of biogenic amines especially hista-
mine, cadaverine, putrescine and ty-
ramine became very important. These
compounds are generally associated
with the deterioration of seafood. As a
result of decarboxylation of free ami-
no acids, biogenic amines are formed.
Biogenic amines have importance for
many physiological functions but in
high concentrations, they can have
toxicological problems such as mi-
graines, headaches, allergic respons-
es and intestinal problems. Also these
compounds can be used as a quality
indicator. The European Union con-
sidered the maximum level of 100mg/
kg histamine content for fish. Various
methods can be used in extraction
of biogenic amines. Due to complex-
ity of seafood matrices extraction of
biogenic amines is the most import-
ant step. In extraction procedure pH
is very important for good recovery.
After extraction step derivatization
process or ion pairing methods can
be applied. With different chemical re-
agents pre or post column derivatiza-
tion process can be used (eg., dansy!

chloride, O-phthaldehyde) to deter-
mine biogenic amines. Also numerous
instrumental methods are available
for detection biogenic amines such as
liquid (Fluorescence, UV and mass de-
tectors), gas chromatography (flame
ionization and mass detectors) and
capillary electrophoresis.
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MORGANELLA PSYCHROTOLERANS, A HISTAMINE-PRODUCING

BACTERIUM IN SEAFOOD

ilknur Ucak!

"Nigde University, Faculty of Agricultural Sciences and Technologies, 51240 Nigde/TURKEY

Histamine production in seafood is
important and responsible for scom-
brotoxic fish poisoning. Furthermore,
histamine in food is of great interest
not only for the potential risk to hu-
man health but also because it could
have a role as chemical indicator of
unwanted microbial contamination
and processing conditions. Histamine
is produced by the decarboxylation of
free histidine, and results in the acti-
vation of either endogenous or bacte-
rial histidine decarboxylase. Many dif-
ferent bacterial species are known to
possess histidine decarboxylase and
have the ability to produce histamine.
Staphylococcus spp., Tetragenococcus
muriaticus, Clostridium perfringens and
some strains of Lactobacillus spp. are
among the best known gram-positive
histamine producers. Furthermore,
a wide range of gram-negative bac-
teria isolated from seafood is able to
produce histamine. Members of the
mesophilic Enterobacteriaceae are of-
ten identified as histamine producers.
Today, it is clear that both mesophilic
bacteria including Morganella mor-
ganii, Hafnia alvei and Raoultella plan-
ticola and psychrotolerant bacteria in-

cluding Photobacterium phosphoreum
are important for histamine formation
in seafood. Among many bacterial
species in fish, Morganella morganii
has been reported to be the predom-
inant histamine-producing bacteria.
However, recent studies of histamine
fish poisoning (HFP) in Japan and Den-
mark showed the psychrotolerant his-
tamine producing bacteria Morganella
psychrotolerans to cause more inci-
dents of HFP than the well known me-
sophile histamine producing bacteria.
Psychrotolerant Morganella psychro-
tolerans has been isolated from mod-
ified atmosphere packed (MAP) fresh
tuna stored at 20C, cold-smoked tuna,
frozen and thawed MAP garfish stored
at 5°C and lumpfish roe stored at 5°C.
The psychrotolerant isolates produce
toxic concentrations of histamine at
0-5°C and appear to be important in
histamine formation in chilled sea-
food. Nowadays, researchers study
to develop mathematical models that
allow growth and histamine formation
by M. psychrotolerans to be predicted
in relevant seafoods.
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OPTIMISATION OF THE PRODUCTION OF EPA- AND DHA-HIGH-
CONTENT BUTTER FROM SALMON REFINED OIL AND BY
EMPLOYMENT OF CO, SUPERCRITICAL CONDITIONS
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'Department of Food Science and Chemical Technology. Faculty of Chemical and Pharmaceutical

Sciences. University of Chile (Santiago, Chile)

’Department of Nutrition. School of Medicine. University of Chile (Santiago, Chile)
*Department of Food Technology, Marine Research Institute (CSIC; Vigo, Spain)

The objective of this research was to
study the development of a butter
product including a high content on n-3
long-chain polyunsaturated fatty acids
(n-3 LCPUFA), i.e., eicosapentaenoic (C
20:5n-3, EPA) and docosahexaenoic (C
22:6n-3, DHA) acids. For it, n-3 LCPUFA
concentrates were obtained by sapon-
ification reaction from salmon refined
oil and subsequent inclusion with crys-
tals of urea. Further, structured purified
triacylglycerols (TGs) were prepared
through the enzymatic acidolysis pro-
cess between n-3 LCPUFA and caprylic
acid under CO, supercritical conditions.
Analysis of starting salmon oil, TGs and
n-3 LCPUFA butter were conducted by
differential scanning calorimetry (DSC),
thin layer chromatography (TLC) and
gas-liquid chromatography (GLC). The
optimisation of the butter production
process was carried out by assessment
of the melting profiles and the solid fat
content (SFC), being the results sub-
mitted to the response surface meth-
odology (RSM) with a central rotational
composite design composed of two fac-

tors (namely, speed and stirring times)
with 10 experimental runs. As a result,
the addition of purified TGs to butter
formulations was achieved with a high
content of EPA and DHA, thus achieving
an average value of 243 mg of EPA+DHA
per 7-g portion of butter, thus attaining
the claim “EPA+DHA high-content prod-
uct’, according to the Chilean regula-
tion. Melting thermograms of the butter
formulations showed that the range of
appearance of the peak of low melting
point, -72,5 to -70,1°C, corresponded to
the melting zone of the n-3 TG including
both EPA and DHA. The combination of
factors levels during the homogenisa-
tion process that showed to maintain at
20 °C the SFC similar to the commercial
butter score (namely, 15.96 %) was
8,199 rpm and 4.4 min for speed and
stirring times, respectively. This formula-
tion presented a similar behaviour to the
one provided by the commercial butter
and was chosen as the experimental
condition to be employed as optimum
formulation in the present research.
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RAPID DETECTION OF ANISAKIDS IN FISH PRODUCTS BY PARALLEL
REACTION MONITORING (PRM) MASS SPECTROMETRY

Ménica Carrera’, Lucia Méndez', Lorena Barros', José Manuel Gal-
lardo', Alberto Fernandez’, Santiago Pascual’, Angel F. Gonzalez',

José Duran’, Isabel Medina'

'Instituto de Investigaciones Marinas (IIM-CSIC), Vigo, Spain

Anisakids are fish-borne parasites that
are responsible for a large number of
human infections and allergic reac-
tions around the world. World health
organizations and food safety author-
ities aim to control and prevent this
emerging health problem. In the pres-
ent work, a new method for the fast
monitoring of these parasites in fish
products is described. The work builds
on previous studies in the research
group that resulted in the proposal
of a series of peptides present in the
proteome of Anisakis spp. and could be
potentially used as biomarkers for the
presence of parasites in fish samples.
These peptides are part of a thermo-
stable protein present in Anisakis spp,
Ani s 9. The thermostability of this pro-
tein allows an effective purification by
heat treatment leading to an increase
of the sensibility and specificity of the
Proteomic method.

The overall objective of this work is the
application of proteomic techniques
for the identification of Anisakis spp.
in fishery products using an approach
based on Parallel Reaction Monitoring

(PRM) Mass Spectrometry.

To achieve this overall objective, we
have developed the following partial
objectives:

- Development of a fast Proteomic
method aimed to identify a set of bio-
marker peptides.

- Confirmation and validation of the
presence of the biomarkers peptides
proposed for the detection of Anisakis
spp. coming from different geographi-
cal origin.

- |dentification and validation of the
biomarkers peptides in different para-
sitized fish species.

The results presented in this work pro-
vide a useful and fast tool for the identi-
fication of Anisakis spp. occurring in fish
in less than 2 h. The method has been
validated in different fish species. The
present strategy constitutes the fastest
method for Anisakids detection, whose
application in the food quality control
area could provide to the authorities
an effective and rapid method to guar-
antee the safety to the consumers.
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EFFECT OF DIFFERENT LEVELS OF COMMON CARP BY-PRODUCTS
PROTEIN HYDROLYSATES IN ZEBRA FISH (Danio rerio) DIETS TO
EVALUATE THE LIPID PEROXIDATION IN BRAIN AND MUSCLE

Zamora-Sillero, J., Kutter, M. T., Monserrat, J. M., Prentice, C.

FURG, Federal University of Rio Grande, Av. Iltalia Km 8 s/n, 96203-900 Rio Grande RS, Brazil

Fish industry is one of the most import-
ant resources in many countries world-
wide with approximately 140 million
tons of fish production, including aqua-
culture, in which 110 million tons are
for human consumption. Nevertheless,
fish trade presents underutilized fish
by-products which include head, skin,
trimmings, fins, frames, viscera and
roe that account for more than 60 %
of total biomass. Discards of these fish
by-products have a great ecological im-
pact and also considerably affect the
economic viability and sustainability
of the fishing and aquaculture sector.
Therefore, enzymatic hydrolysis is one
of the techniques currently being de-
veloped nowadays in order to recovery
biomolecules from fish by-products.
Fish by-products protein hydrolysates
can be used as nutraceutical and food
additives for functional foods for hu-
man consumption. On the other hand,
Zebrafish (Danio rerio) is a common
model organism for the study of ver-
tebrate biology, physiology and human
diseases. This work aimed to study the
effect of Common carp by-products
protein hydrolysates in Zebra fish di-

ets to evaluate the lipid peroxidation
in brain and muscle. For the hydroly-
sis was used the enzyme Alcalase 2,4
L. Four experimental diets with differ-
ent levels of Common carp by-prod-
ucts protein hydrolysates (0, 2.5, 5 and
10%) were formulated to evaluate the
effect on the lipid peroxidation in brain
and muscle. Brain lipid peroxidation
of fish fed with diets 2.5, 5 and 10%
was significantly lower (p < 0.05) than
those fed with control diet (0%). Fish
fed with diet 5% showed the lowest (p
< 0.05) levels of muscle lipid peroxida-
tion when compared to the other diets.
Results of this study indicate that hy-
drolysates, even at low concentrations,
could reduce the lipid peroxidation in
Zebrafish brain and muscle. These are
promissory results to the aquaculture,
food and pharmaceutical fields since
it could be a basis for a research line
to develop new products as natural
nutraceutical to reduce the risk and
drawback of oxidative damage, includ-
ing neurodegenerative diseases or as
a food or feed to reduce muscle lipid
peroxidation, favoring a higher shelf
life.
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ENCAPSULATION OF ACTIVE COMPOUNDS INTO
PHOSPHATIDYLCHOLINE LIPOSOMES FOR THE DESIGN OF

FUNCTIONAL SURIMI GELS

Daniel Marin, Ailén Aleman, Alicia SGnchez-Faure,
Carmen Gémez-Guillen, Pilar Montero

Instituto de Ciencia y Tecnologia de Alimentos y Nutricion, ICTAN-CSIC, ¢/ José Antonio Novais 10,

Madrid.

Liposomes are colloidal vesicular struc-
tures composed of one or more lipid bi-
layers that are used as a potential drug
delivery system for pharmaceutical, cos-
metic and biochemical purposes. The
phospholipid-based liposomes have the
ability to act as carriers for both lipophilic
and hydrophilic compounds. In the field of
food industry, they may offer a potential
solution to enhance the efficacy and sta-
bility of bioactive substances to be includ-
ed in the formulation of functional foods.
They also have the additional advantage
that do not dissolve when included in
foods with high water activity. Liposomes
can be stored effectively by freeze-drying.
Moreover, addition of dried liposomes
instead of liposomal suspensions greatly
facilitates the processing and formulation
of the final food product.

In the present work, different types of
bioactive substances (collagen hydroly-
sate-HC, pomegranate peel extract-PG
and shrimp lipid extract-SL) were encap-
sulated with high entrapment efficiency
(>90% for HC and SL, and 63% for PG)
into phosphatidylcholine vesicles and

subsequently freeze-dried. Squid surimi
gels added with the dry liposomal prepa-
rations were subjected to simulated
gastrointestinal digestion (SGID) and the
residual antioxidant property (FRAP and
ABTS values) was evaluated. Liposomal
z-average particle size (75-81 nm) and ze-
ta-potential (between -65 and -88mV) did
not vary substantially depending on the
bioactive used, however, they all showed a
considerable increase in particle size after
freeze-drying and rehydrating (199-283
nm). The incorporation of dried liposomes
into the surimi gel decreased significantly
the gel strength and also modified the
colour parameters (L*a*b*). The bioac-
tives showed very different antioxidant
capacity, however, differences among the
filled nanovesicles were considerably di-
minished. The antioxidant property of the
water-insoluble shrimp lipid extract could
be measured in agueous medium when
it was incorporated into the nanovesicle.
The gels with PG-containing liposomes
exhibited the highest FRAP values after
SGID, however, no significant differences
were found regarding the ABTS radical
scavenging capacity.
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ASSESSMENT OF ADDED WATER IN SEAFOOD PRODUCTS ON

CROATIAN MARKET

Marina Krpan, Kristina Macesi¢, Sasa Ajredini, Mirjana Hruskar,

Tibor Janci, Nives Marusi¢ Radovci¢

Faculty of Food Technology and Biotechnology, University of Zagreb, Croatia

Seafood is an important source of
nutrients in the human diet. There s,
however, growing concern regarding
the correct composition and labeling
of seafood. Chemical composition
is commonly categorized in water,
protein, lipid and ash. Water is the
main component, both in volume
and weight, in all seafood products.
However, frozen products are often
associated with excessively high water
content. The addition of polyphos-
phates improves the water retention
during processing and may lead to an
unjustified water uptake and increase
in weight.

The aim of present study was to deter-
mine the water, protein, ash, and poly-
phosphates content in fresh and fro-
zen seafood samples with reference
methods. Fresh and frozen salmon,
shrimp, scallop, mackerel, and sea
bream samples were purchased on
Croatian market and prepared ac-
cording to standard procedure prior
to the analysis. In order to detect an
excessive water addition, the water to

protein ratio was calculated, and ni-
trogen factor was compared with the
literature.

Proximate composition of analyzed
samples significantly differed among
different seafood species and pro-
cessing conditions. Water to protein
ratio in fresh and frozen seafood sam-
ples ranged from 3.57 to 5.16, while
polyphosphate content ranged from
3.67 to 6.56 g per kg. Calculated ni-
trogen factor for three fresh and two
frozen seafood samples was bellow
values published in the literature.
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BIOLOGICAL POTENTIAL OF THREE ADRIATIC BROWN SEAWEEDS

Zvjezdana Popovi¢ ', Dario Tedling ', Vida Simat *, lvana Generali¢

Mekini¢ 2, Danijela Skroza 2

'Department of Marine Studies University of Split, R. Boskovica 37, 21000 Split, Croatia
Faculty of Chemistry and Technology University of Split, R. Boskovica 35, 21000 Split, Croatia

Marine organisms are a rich natural
resource of many biologically active
compounds. Among them, seaweeds
are well known as an excellent source
of phytochemicals with good biolog-
ical activities. Although exposed to
high oxidative living environment, sea-
weeds suffer no oxidation damage,
which suggest that their cells have an-
tioxidant defense system. So far there
has been no investigation in Adriatic
Sea, thus this study presents first re-
sults on biological potential of three
Adriatic brown seaweeds from the
Phaeophyceae class. The research in-
cluded Adriatic marine algae extracts
of Padina pavonica (Linnaeus) Thivy,
Cystoseira amentacea var. stricta Mon-
tagne and Cystoseira compressa (Es-
per) Gerloff & Nizamuddin. The total
phenolic content in seaweed extracts
was determinated by Folin-Ciocalteu
method. As one antioxidant, method
cannot fully describe the antioxidant
activity of the samples; for the full eval-
uation of the antioxidant potential,
multiple method approach was nec-
essary. Therefore, we have measured
the antioxidant activity by employing

few methods, based on the different
reaction mechanisms (ferric reducing
antioxidant power (FRAP), scavenging
of the stabile 2,2-diphenyl-1-picrylhy-
drazyl (DPPH) radical, Briggs-Rauscher
(BR) oscillating reaction, etc.). Extract
of C. amentacea was superior in com-
parison to other two extracts in both
phenolics and related antioxidant ef-
ficiency. The total phenolic content in
extract from this specie was 785 mg
GAE/L, while other two extracts con-
tained almost 8-fold (P. pavonica) and
10-fold (C. copressa) lower amounts.
Similar results were obtained for an-
tioxidant activities: reducing activity
by FRAP method, as well as for free
radical scavenging activity using DPPH
radical, while in Briggs-Rauscher
method extracts of P. pavonica and
C. copressa did not show any activity.
The obtained results emphasize C
amentacea seaweed as a potential-
ly good source of biologically active
compounds and open the numerous
possibilities of its use in food, cosmet-
ic and/or pharmaceutical industry.
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PREVALENCE OF THE FLAGELLATE Giardia duodenalis IN MUSSELS
(Mytilus galloprovincialis) AND OYSTERS (Ostrea edulis) IN CROATIA

Petra VerSec', Sanja Vidacek’, Relja Beck?

'Faculty of Food Technology and Biotechnology, University of Zagreb, Croatia

’Croatian Veterinary Institute, Zagreb, Croatia

Giardia duodenalis is ubiquitous intes-
tinal protozoa which infects both hu-
mans and animals. It can be transmit-
ted through food or water.

The aim of this study was investigation
of the prevalence of Giardia duode-
nalis in shellfish farms from Croatia.
Samples of mussels™ and oysters”™ di-
gestive gland, collected from thirteen
different farming areas, were analysed
by nested Polymerase Chain Reaction,
followed by direct sequencing of tri-
osephosphate isomerase gene.

All tested farming areas contained
Giardia cysts, and 6.1 % of shellfish
were positive. Prevalence varied de-
pending on the type of shellfish and
locations from which the samples
were taken. Four assemblages of this
parasite were identified: A, B, C and E.
The most common was assemblage A,
or more specifically subassemblage A
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ESTABLISHING THERMAL RESISTANCE PROFILES OF Listeria
monocytogenes ISOLATED FROM IRISH SEAFOOD PRODUCTS

A. Mcdermott'?, P. Whyte?, N. Brunton?3,]. Lyng3, D. Bolton'

"Teagasc Food Research Centre, Ashtown, Dublin 15, Ireland
“School of Veterinary Medicine, University College Dublin, Belfield, Dublin 4, Ireland
School of Agriculture and Food Science, University College Dublin, Belfield, Dublin 4, Ireland

Irish Brown crab (Cancer pagurus) is a
valuable commodity to the fishing in-
dustry, with almost 9,000 tons caught
annually by Irish vessels alone. Con-
sumers regard crab highly and it is
often eaten as a luxury. Unfortunately,
this species is very susceptible to both
quality deterioration and spoilage due
to rapid bacterial growth. Current pro-
cessing methods used may be detri-
mental to the quality of the product.
Milder cooking processes could be
applied if they were sufficient to de-
stroy spoilage and pathogenic bacte-
ria present in crabmeat. The present
study investigated the thermal inacti-
vation (55, 60 and 65 degrees C) of the
pathogenic bacteria, Listeria mono-
cytogenes in tryptic soy broth (TSB).
D-values ranged from 2.6 (50 degrees
C) to 0.7 min (60 degrees C) for crab
isolates and from 2.5 (50 degrees Q)

to 1.2 min (60 degrees C). The z-val-
ues for crab meat and seafood isolat-
ed were 5.38 and 6.26°C, respectively
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PREFERENCE FOR FISH AND FISH PRODUCTS CONSUMPTION
DEPENDING ON DIFFERENT MARKET CHANNELS IN ROMANIA_

L. Dediu’, L.M. Moga?, M. Cretu’

"Faculty of Food Science and Engineering, Dunarea de Jos University of Galati, Romania
2 Faculty of Economics and Business Administration, Dunarea de Jos University of Galati, Romania

The pattern of fish consumption dif-
fers from country to country based
on the availability of different types of
products. The main objective of this
study was to investigate the prefer-
ence for different types of fish product
depending on the socio-demographic
factors, price and most frequently ac-
cessed market channels.

Cross-sectional data were collected
in September 2015 from a sample
of 743 individuals from different re-
gions in Romania. Survey questions
addressed consumption patterns,
the market channels used for pur-
chasing fish and fish products as well
as the main factors influencing the
purchase decision. In this paper the
socio-demographic profiles of differ-
ent consumer clusters based on the
preference for one or more fish types
or products will be presented and the
implications for marketing and distri-
bution through different channels will
be discussed.

Fish is predominantly preferred as
fresh or refrigerated (66, 2%), followed
by live fish (54, 1%) while de the sea

food still remains the last choice of
the consumers (31, 8%). Around two
thirds of the surveyed consumers
indicate the hypermarket (66,3%) or
the fishery (67,5%) as the preferred
market channels and price was men-
tioned as a decisive purchasing factor
in 70,5% of the cases.

While these results are close to the
traditional consumption patterns in
the Romanian population, the sub-
group analysis of socio-demographic
characteristics reveal the emergence
of new types of consumer preferenc-
es (e.g. sea food).

While the Romanians increase the
range of fish and fish products they
consume, the market channels they
use for purchasing these products
are decreasing in variability. When
the geographical availability of fisher-
ies is taken into account, the gradual
increase in importance of the hyper-
market becomes more obvious. In this
context, the high dependence on the
offer of hypermarkets raises the risk
of an impoverished consumer choice
in the near future.
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THE HEALTH RISK OF TETRODOTOXIN IN MEDITERRANEAN SEA

Ali Riza Kosker’, Fatih Ozogul', Mustafa Durmus’, Yilmaz Ucar’,

ilyas Ozogul?

'Department of Seafood Processing Technology, Faculty of Fisheries, University of Cukurova,

Adana, Turkey

?Department of Animal Science, Faculty of Agriculture, Cukurova University, Adana, Turkey

Alien marine species migrate into the
Mediterranean Sea via the Suez Canal.
Some of the alien species have eco-
nomic value, although some species
are harmful on ecosystem, local spe-
cies and human health especially in
the Eastern Mediterranean Sea. Some
members of the alien marine species
contain marine toxins. Especially puff-
erfish species are remarkable in terms
of marine toxin. Pufferfish is regarded
as one of the “worst alien fishes” of the
entire Mediterranean Sea. The increas-
ing number of alien species in the Med-
iterranean has had ecological and eco-
nomical effects especially on the north
eastern Mediterranean in recent years.

Particularly, pufferfish, members of
Tetraodontidae family, has many neg-
ative effects on local species, fishery
industries and public health. Pufferfish
is considered a delicate fish in the Far
East, mainly in Japan where it is pre-
pared by experts. However, according
to European Commission directive
No 853/2004, fishery products obtain
from poisonous fish belonging to the
Tetraodontidae, Molidae, Diondontidae,
and Canthigasteridae families may not

be placed on the market. In particular,
there is concern about the impact of
pufferfish belonging to the Tetraodon-
tidae family since they may contain te-
trodotoxin (TTX). TTX is believed to be
confined to regions of South East Asia,
but recent studies have demonstrated
that the toxin has spread to regions in
the Pacific and the Mediterranean. TTX
is a new phenomenon for most of the
Mediterranean countries. Moreover,
there is no sufficient information about
TTX levels in Pufferfish species in Med-
iterranean Sea. The poisoning due to
pufferfish consumption has reported in
some Mediterranean countries includ-
ing Turkey, Egypt, Israel, and Lebanon
last decade.

TTX is most potent and oldest known
marine toxin. TTX is a non-protein toxin
that is weakly basic, odorless and col-
orless. There is no known antidote for
TTX, which is a powerful sodium chan-
nel inhibitor. TTX is thermostable and
also cannot be removed by washing.
Therefore, the general properties and
poisoning reports in  Mediterranean
countries of TTX has been given.
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TASTING TROUT FISH SOUP BY CONSUMERS IN THE FISH
RESTAURANT AND TAKING THEIR OPINIONS

Fatih Ozogul', Emre Yavuzer?
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?Kaman Vocational School, Ahi Evran University, Kirsehir, Turkey.

In this study, trout soup was prepared
and served to 100 customers who
came into a fish restaurant for a tra-
ditionally cooked soup. Fish soup is a
dish made by combining fish or sea-
food with vegetables and stock, juice,
water, or another liquid. Trout soup
was prepared with minced trout fil-
lets, spices, onion, oil and water. First-
ly, onion and minced trout fillets were
cooked with oil and after that spices
were added. Finally, after adding wa-
ter the soup was brought to boil.
When finished the soup was served
to consumers in large soup plates. All
the consumers remarked that it was
the first time they tasted trout or any
other fish soup and it was their first
experience with trout soup. After tast-
ing the trout soup, 85% of consumers
said that they liked it and | would try it
again, 5% of consumers said that the
soup was good but they would not try
it again, and 10% of the consumers
decided they did not like the soup and
they would not taste it again. During
two months, although there was not
a trout soup on the menu of the

restaurant, over 50 consumers ask for
the trout soup insistently. The study
showed that people preferred to have
the fish soup instead of traditional
soup since fish soup is healthier and
rich in minerals, fatty acids, amino acid
content and vitamins.

Key words: trout, fish soup, tasting, consumer
preference
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PEELABILITY AND QUALITY CHANGES DURING ICE MATURATION OF

SHRIMP (Pandalus borealis)

Nina Gringer’, Jacob Lercke Skytte’, Thi Tem Dang? Karsten Olsen?,
Niels Boknaes?, Kaino Schlippé-Steffensen, Vibeke Orlien?, Flemming

Jessen’

"Technical University of Denmark, National Food Institute, DK-2800 Kgs. Lyngby, Denmark.
2University of Copenhagen, Department of Food Science, DK-1958 Frederiksberg C, Denmark
*Royal Greenland A/S, DK-9230 Svenstrup J, Denmark

“Launis A/S, DK-9982 Aalbcek, Denmark

Today shrimps are industrially peeled
on automatic peeling machines after
four to five days of maturation on ice.
The TECHSHELL project is aiming at re-
ducing the maturation time to one day,
which will lead to an increased yield of
1%. Moreover, the CO2-emmission will
be reduced, as well as the expenses to
ice and the shrimps will be of higher
quality.

In order to be able to shorten the mat-
uration period it is important to un-
derstand the quality changes that take
place during the maturation. Thus, the
changes in protease activity, in both
the shell and in the epidermal layer be-
tween the shell and the muscle, during
the ice were analyzed.

Moreover, video meter technology was
applied to follow the color changes and
a texture analyzer was used to mea-
sure the peelability during the matura-
tion period. The peelability were mea-
sured both as the maximum force and

the total work needed to separate the
shell from the muscle.

It is shown that the general protease
activity in the epidermal layer is rath-
er constant during the maturation pe-
riod, whereas the activity in the shell
decreases during the first three hours
and then increases a bit again before
dropping gradually during the fourth
day. The video meter analysis reviled
that spectrums for the non-matured
shrimps and the four-day matured
shrimps were significantly different,
and in general the four-day matured
shrimps had lost red color and ap-
peared paler than non-matured
shrimps. Texture analysis displayed
less work and a lower maximum force
needed on four-day matured shrimps
compared to non-matures shrimps, in-
dicating an increased peelability of the
matured shrimps.

In conclusion, the industrial reason-
ing for ice maturation of the shrimps
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before automatic machine peeling is  edge about the protease changes
there. However, it also makes sense to  during the maturation period is need-
shorten the maturation period in or-  ed to understand the quality effects of
der to improve the color of the peeled  these changes.

shrimps. Furthermore, more knowl-
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PACKING OF FRESH FISH PRODUCTS IN BOXES AND TUBS INTENDED

FOR SEA TRANSPORT
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*University of Iceland, Department of Food Science, Vinlandsleid 14, 113 Reykjavik, Iceland.
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The goal of the study was to find the
best and most efficient method of
packaging fresh fish for sea transport
with the aim to maximize the storage
life of the product, which is a key el-
ement in the marketing of fresh fish.

Experiments were made with the
transport of fresh fish in tubs with
slurry ice and compared with trans-
port in expanded polystyrene boxes
with regard to temperature control,
product quality and shipping cost.
Different product groups were com-
pared, using different temperature
conditions and packing methods to
find the best outcome for fresh fish
quality and storage life.

Present results clearly indicate that
the cooling before packaging and low
and stable storage temperature play
a major role to maximize storage life
of fresh fish products. Different pack-
aging solutions were also a major fac-
tor, although the effect on extended

storage life was not as dramatic as the
effects of temperature.

The results indicated also an in-
creased likelihood of prolonged shelf
life if fresh fish is packed in a tub with
a slurry ice compared to traditional
packaging in expanded polystyrene
boxes with ice. In order to estimate
the necessary amount of slurry ice to
maintain acceptable temperature, a
thermal model was developed. Eco-
nomic analysis of different packaging
and transport was also carried out
and the results showed substantial
savings with the use of tubs for the
transport of fresh fish products in
comparison with the expanded poly-
styrene boxes.
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QUALITY AND SAFETY OF ATLANTIC COD (Gadus morhua) FILLETS
DURING COLD STORAGE, AS AFFECTED BY DIFFERENT THAWING
METHODS OF PRE-RIGOR FROZEN HEADED AND GUTTED (H/G) FISH
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Bjorn Tore Lunestad’, Magnea Karlsdéttir?
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A major challenge in the whitefish
industry is the seasonal variation in
amount of landings throughout the
year. While most of the whitefish is
caught and processed during winter,
the market demands an all-year de-
liveries of high quality products. This
is especially the case regarding the
large Norwegian fisheries of Atlantic
cod (Gadus morhua), with a short four
month commercial season. The large
volumes of fish caught during a limit-
ed period leads to processing capacity
challenges in the land-based industry.
This challenge can be met by applying
fish frozen at sea and, subsequently,
thawed by procedures maintaining
quality and safety comparable to fresh
fish.

This study aimed to investigate the
applicability of novel thawing strat-
egies in order to provide an all-year
supply of high-quality and safe cod
products. Comparisons of thawing in

water, with and without air-circulation,
and contact thawing was performed.
Water-thawing  with  air-circulation
provided faster thawing compared to
water-thawing without air-circulation
and contact thawing. However, dif-
ferences between thawing methods
with regard to fillet shelf-life were not
significant until 14 days post-filleting.
The hygiene conditions during the
thawing processes were considered
good and no implications of impaired
food safety during any of the thawing
strategies. The results indicates that
fillets from thawed fish can be of simi-
lar quality as fresh fish.
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TRYPSINS FROM FISH PROCESSING WASTE: CHARACTERISTICS AND
BIOTECHNOLOGICAL APPLICATIONS

Evren Burcu Sen Yilmaz', Sukran Cakli’

'Ege University, Faculty of Fisheries, Department of Fishing and Fish Processing Technology,

35100, izmir, Turkey

The digestive tract of fish in general is
rich in hydrolytic enzymes, and inter-
nal organs are an important source of
digestive enzymes such as proteases.
These enzymes have a high potential
in use of additives for different indus-
trial products. The internal organs are
considered as waste, this means an
ecological and economical loss. En-
zymes of internal organs of fish show
differentiation in  characterization,
due to species of fish; this means a
wide range of use for these enzymes.
They have diverse applications in a
wide variety of industries, such as the
detergent, food, agrochemical and
pharmaceutical industries. Proteases
are derived from animal, plant and
microbial sources. The most import-
ant digestive proteases of fish vis-
cera are acid stomach enzymes and
alkaline intestine enzymes. The main
alkaline enzymes in fish viscera are
trypsin, chymotrypsin and elastase,
all belonging to the serine-protease
family (EC. 3.4.21). An interesting al-
ternative to convert the fish process-
ing wastes into more marketable and
acceptable products is to isolate and
purify trypsins which can be used in

the food industry or in fish protein hy-
drolysate preparation. The purpose of
this review is to provide an overview
of trypsins from fish processing waste
and to discuss their potential uses in
biotechnological applications.

*This study was supported by TUBI-
TAK Project No: 2140569
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FISH PROTEIN HYDROLYSATES: PROXIMATE COMPOSITION, AMINO
ACID COMPOSITION, ANTIOXIDANT ACTIVITIES AND APPLICATIONS

Sukran Cakli’, Nida Demirtas Erol2, Omer Alper Erdem

'Ege University, Faculty of Fisheries, Department of Fishing and Fish Processing Technology,

35100, [zmir, TURKEY

?Tunceli University, Faculty of Fisheries, Department of Fishing and Fish Processing Technology,

Tunceli, TURKEY

The digestive tract of fish in general is
rich of hydrolytic enzymes, and inter-
nal organs are an important source of
digestive enzymes such as proteases.
These enzymes, have a high poten-
tial as additives for different industri-
al products. The internal organs are
considered as waste, this means an
ecological and economical loss. En-
zymes of internal organs of fish show
differentiation in  characterization,
due to species of fish, this mean a
wide range of use for these enzymes.
They have diverse applications in a
wide variety of industries, such as the
detergent, food, agrochemical and
pharmaceutical industries. Proteases
are derived from animal, plant and
microbial sources. The most import-
ant digestive proteases of fish vis-
cera are acid stomach enzymes and
alkaline intestine enzymes. The main
alkaline enzymes in fish viscera are
trypsin, chymotrypsin and elastase,
all belonging to the serine-protease
family (EC. 3.4.21). An interesting al-
ternative to convert the fish process-

ing wastes into more marketable and
acceptable products is to isolate and
purify trypsins which can be used in
the food industry or in fish protein hy-
drolysate preparation. The purpose of
this review is to provide an overview
of trypsins from fish processing waste
and to discuss their potential uses in
biotechnological applications.

*This study was supported by TUBI-
TAK Project No: 1120925
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Tenebrio molitor LARVAE MEAL AS ALTERNATIVE INGREDIENT IN
DIETS FOR FARMED BLACKSPOT SEABREAM (Pagellus bogaraveo): EF-
FECT ON PHYSICAL AND CHEMICAL FILLET TRAITS

Valeria laconisi’, Giulia Secci', Fulvia Bovera?, Giovanni Piccolo?, Giu-

lia Maricchiolo?, Giuliana Parisi’

'Department of Agri-Food Production and Environmental Sciences, Section of Animal Sciences,
University of Florence, Via delle Cascine 5, 50144 Firenze, Italy
?Department of Veterinary Medicine and Animal Production, University of Naples Federico I, Via

Delpino 1, 80137 Napoli, ltaly

’Institute for Coastal Marine Environment (IAMC-CNR), U.O.S. Messina, Spianata S. Raineri 86,

98122 Messina, Italy

Fishmeal (FM) is the main protein
source for carnivorous freshwater
and marine fish. Since the increase of
FM request has dramatically caused
the reduction of natural stocks, al-
ternative protein sources have been
tested in the last decades and, re-
cently, insects have been identified
as an alternative sustainable protein
source for feeding fish. Its utilization
seems to have numerous advantages,
nevertheless more information are
necessary for better understanding
its possible role on fish quality. Aim of
this study was to evaluate the partial
replacement of FM with Tenebrio moli-
tor larvae meal (TM) on fillet quality of
farmed blackspot seabream (Pagellus
bogaraveo), a promising finfish species
for aquaculture. Three experimental
isoenergetic diets were formulated:
TMO, with FM as exclusive protein
source, TM28 and TM50 replacing 28

and 50% of FM with TM, respective-
ly. Fish were fed experimental diets
(three replicate tanks per treatment;
14 fish/tank) for 131 days. At the end
of the trial, eight fish per diet were
randomly sampled for determination
of physical (skin and fillets colour, pH,
texture, Water Holding Capacity) and
chemical (proximate composition:
moisture, crude protein, ether extract,
ash; fatty acids profile) fillet charac-
teristics. Different diets did not affect
the colour of skin; however, significant
variations were observed in colour of
fillets with higher yellowness when
TM was added in the diets (2.51 and
2.67 vs 0.69 in TM25, TM50 and TMO,
respectively); instead Hue* resulted
higher in fish fed FM diet (165.89 vs
134.45 and 132.91 in TMO, TM25 and
TM50, respectively). No significant
differences were detected for Water
Holding Capacity, hardness, cohe-
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siveness, resilience, gumminess and
adhesiveness. pH was found lower in
TM50 (5.97) than TMO and TM28 (6.12
and 6.15) specimens. Fillets proximate
composition was not affected by the
diet, unlike PUFAN3 and PUFANG6%.
Even though EPA and DHA significant-
ly increased in TMO fish (EPA: 5.81 vs

5.39 and 5.15%, DHA: 13.92 vs 12.83
and 12.28%, in TMO, TM28 and TM50,
respectively), the differences were low
in value. Since no detrimental effects
on fillet quality were observed, the use
of Tenebrio molitor meal as alternative
protein source in blackspot seabream
feeding seems to be encouraging.
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ASSESSMENT OF THE EFFICIENCY OF THE BIOCIDES USED FOR
TREATMENT OF COLD STORAGE ROOMS FOR CHILLED FISH

Grigoryan Karina, Badalyan Grigori, Sargsyan Mariam

Yerevan State University, Department of biochemistry, microbiology and biotechnology, Yerevan,

Armenia

Hygiene of the processing environ-
ment is a significant factor in the pro-
duction of microbiologically safe and
good-quality products in the fish in-
dustry. Pathogens and spoiling micro-
organisms which adhere to interior
equipment, chilling cameras and work-
ing surfaces may be transferred to
fish products during their processing.
In the presented work assessment of
efficiency of two biocides 0.1% nanos-
ilver solution and 1% peracetic acid
for treatment of the walls of fresh fish
chilling rooms has been conducted.
Treatment of cold storage room sur-
faces has been done after prewash-
ing. Microbial swab tests were carried
out before, directly and in 24 hours
after disinfection and after sanitation.
Swabs with neutralizing agent (HiMe-
dia) have been used. Simultaneously,
swabbing of trout skin after washing
and from chillers has been performed.
Swabs were analyzed for the follow-
ing groups of bacteria: total aerobic
count, coliform bacteria, Staphylococci,
yeasts, fungi, gram negative and oxi-
dase positive bacteria. In case of 0.1%
solution of nanosilver strong durable

effect against gram negative oxidase
positive bacteria (Aeromonas, Pseudo-
monas, Schewanella, Vibrio, Alcaligenes)
has been occurred comparing to 1%
solution of peracetic acid. Mentioned
bacteria had high frequency of oc-
currence on trout cold storage room
walls. Tested bacteria possessed low
adaptability against 0.1% solution of
nanosilver during three years of con-
tinuous usage.
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ANTIOXIDANT AND ANTIMICROBIAL ACTIVITY OF MAILLARD
REACTION PRODUCTS OBTAINED BY REACTION OF SHRIMP WASTE
HYDROLYSATES WITH GLUCOSAMINE

Mustapha Djellouli'?, M. Elvira Lopez-Caballero?,

Oscar Martinez-Alvarez?

"Laboratory for Biology of Microorganisms and Biotechnology, Department of Biotechnolo-
gy. Faculty of Sciences of Nature and Life, University of Oran 1 Ahmed Benbella, BP 1524 El-

M'Naouer, 31000 Oran, Algeria.

’Biotechnology Research Center, Department of Food Biotechnology. Ali Mendjeli, Nouvelle Ville,

UV 03 BP E73, 25000 Constantine, Algeria.

’Institute of Food Science, Technology and Nutrition (ICTAN-CSIC). C/José Antonio Novais, 28040

Madrid, Spain

The antimicrobial and antioxidant ac-
tivities of Maillard reaction products
made from glucosamine and protein
hydrolysate from cooking Pacific white
shrimp  (Penaeus vannamei) water
were investigated. The hydrolysate
was obtained by using a crude enzy-
matic extract produced by E. faecalis.
Both glucosamine and cooking shrimp
water hydrolysate were heated at
100°C and aliquots collected at dif-
ferent times (0, 40, 60, 120 and 180
min) during reaction. The antioxidant
activity of the protein hydrolysate in-
creased significantly after reaction
with glucosamine. Thus, the Fe?" che-
lating activity of the Maillard reaction
products improved 4-fold after heat-
ing during 40 minutes and remained
stable until the end of reaction. Mean-
while, the ferric ion reducing capacity
(FRAP) steadily increased throughout

the heating reaction and achieved
values 30-fold higher when compared
to that of the shrimp hydrolysate. The
ABTS radical scavenging capacity in-
creased 15-fold after heating during
60 minutes and remained stable.
Moreover, the Maillard reaction prod-
ucts obtained after 180 minutes of re-
action conferred antimicrobial activity
against Staphylococcus aureus. Thus,
the reaction between glucosamine
and cooking shrimp water hydrolysate
at high temperature yielded Maillard
reaction products with interest as po-
tential natural food preservatives.
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PROTEIN CHANGES IN FISH SILAGE PRODUCED USING DIFFERENT
COMBINATIONS OF UNDERSIZED QUOTA SPECIES

Mike van 't Land

Institute for Agricultural and Fisheries Research (ILVO), Merelbeke, Belgium
Faculty of Bioscience Engineering, Gent University,Belgium

Fish silage implies the liquefaction
and stabilization of minced whole fish
or fish offal by the addition of mineral
and/or organic acids. It is considered
a low-investment, low-cost and easy-
to-produce fish meal substitute. Si-
lage characteristics are influenced by
the initial composition and quality of
the raw materials. Therefore, accord-
ing to the industry, a steady supply of
low-variety raw materials is required
to ensure product uniformity. How-
ever, many of the European demersal
fisheries are mixed fisheries, thus sup-
plying a large variation of raw materi-
als.

During this research we investigated
protein changes in four types of fish
silage, each produced using a differ-
ent combination of undersized Bel-
gian quota species. The goal of this
research is to determine the stability
of the proteins in the silages over a
3-month time period and to ascertain
the effect of raw material combination
(RMC) on silage characteristics.

There was no difference ininitial crude
protein content (CP) between silages
(74%) and in all silages CP decreased

over time. However, CP of less com-
plex RMCs levelled off at approximate-
ly 64% after 3 weeks, whereas more
complex RMCs exhibited a stronger
decrease in CP over time and dropped
to levels below 60% after 3 months.
Accordingly, these complex RMCs also
showed a slower but longer hydroly-
sis compared to less complex RMCs,
73.5% and >85% respectively. Longer
hydrolysis leads to a loss of protein-N
in the form of NH3 and a decrease in
nutritional value. The increase in total
volatile nitrogen in this experiment
can mainly be contributed to the re-
lease of NH3.

There seems to be an effect of RMC
on fish silage characteristics in this
experiment. Product pasteurization
could limit hydrolysis, minimizing pro-
tein losses.
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RECOVERY OF LIPIDS FROM MARINE SOURCES AND SEAFOOD
PROCESSING WASTE: METHODS, CURRENT AND POTENTIAL USES

Nida Demirtas Erol', Ash Cadun?

" Tunceli University, Faculty of Fisheries, Department of Fisheries and Fish Processing Technology,

Section of Seafood Processing, Tunceli-Turkey

2Ege University, Faculty of Fisheries, Department of Fisheries and Fish Processing Technology,

Section of Seafood Processing, lzmir-Turkey

Total fisheries production in Tur-
key increase every passing year with
growing aquaculture. According to
FAO, (2014) World fisheries produc-
tion reached 158 million tone. 91,3
million part of these production came
from fishing and 66,6 million tone
come from aquaculture. In Turkey,to-
tal fisheries production are 607.515,2
tone and 339.046,9 tone of these
production came from fisheries and
268.468,3 tone came from aquacultu-
re. While large parts of these products
consume as fresh, rest of products
process. When considered, fisheries
products give rise to %40-60 wastes, a
significant amount processing wastes
occur.

These products are rich by the protein,
lipid, mineral and vitamins and can be
recovered with diffrent methods. The-
se recovered compounds are valuable
than its raw material and can be refe-
red as value added products. Beside,
recovered compounds have various
positive health effect and so it can be
used in pharmaceutics, medicine etc.

In this context, various researches are
carried out. Differences in methods,
species and nutritional compounds
(protein, lipids etc.) are examined and
evaluated in researches.

In this study, species and methods
used in lipid recovery and information
about its current and potential uses
are reviewed.
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