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 1.  MANAGEMENT STRUCTURE AND PARTNERSHIP

 

 

 The Concerted Action "Evaluation of Fish Freshness" is a collaboration between 14

countries in Europe. Subgroups in specialised areas relating to fish freshness evaluation

have been formed.  Subgroup leaders are responsible for directing the discussion and

reporting at each meeting on the activities within each subgroups.  The Icelandic

participants Gudrun Ólafsdóttir and Emilia Martinsdóttir are the co-ordinators of the

overall project and the following is a list of subgroup leaders and participants:

Subgroups Subgroup leaders
 
Volatile compounds Joop Luten, The Netherlands

Microbiology Paw Dalgård, Denmark. 

Protein, lipids and ATP Mercedes Careche, Spain  /Veronique Verrez-Bagnis, France

Sensory analysis Emilia Martinsdóttir, Iceland

Physical measurements  Heidi Nilsen , Norway

 

 Participants

 
 Denmark - Danish Inst. for Fisheries
 Research
 Jette Nielsen, jn@ffl.min.dk
 Paw Dalgård, pad@ffl.min.dk
 Benny Jensen, bj@ffl.min.dk

Grethe Hyldig  ghy@ffl.min.dk
 Flemming Jessen, flj@ffl.min.dk
 Bo Joergensen, boj@ffl.min.dk
 Tel: 45 45252550 / Fax: 45-45884774
 
 Faroe Island - Food and Env. Inst.
 Magnus Pauli Magnussen,
 magnuspm@hfs.fo
 Marita Poulsen, maritapoulsen@hfs.fo
 Dánial  K. Christiansen

Tel: 298 15300 / Fax: 298 10508
 
 Finland -VTT Biotechnol. and Food
 Research
 Tapani Hattula, Tapani.Hattula@vtt.fi
 Kati Randell, kati.randell@vtt.fi

Tel: 358 9 456 6190/ Fax: 358 9 455 2103
 
 
 
 

 France - IFREMER
 Jöel Fleurence, jfleuren@ifremer.fr
 Veronique Verrez-Bagnis,
 vverrez@ifremer.fr
 Monique Etienne, metienne@ifremer.fr

Tel: 33 2 40374000 / Fax: 33 2 40374071
 
 Germany - Fed. Res. Center for Fisheries
 Jörg Oehlenschläger
 Carsten Meyer

Tel: 49 4038905125 / Fax:49-4038905262
 
 Greece - Agricultural  Univ. of  Athens
 George-John E. Nychas,
 gjn@auadec.aua.ariadne-t.gr
 Kostas Koutsoumanis

Tel: 30 1 5294693 / Fax: 30 1 5294693
 
 Greece - National Techn. Univ. of Athens
 Petrous Taoukis,
  taoukis@orfeas.chemeng.ntua.gr

Tel: 30 1 7723171 / Fax: 30 1 7723163
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 Iceland - Icelandic Fisheries
 Laboratories
 Gudrun Ólafsdóttir, gudrun@rfisk. is
 Emilia Martinsdóttir, emilia@rfisk. is
 Solveig Ingólfsdóttir, solveig@rfisk. is
 Hjörleifur Einarsson, hei@rfisk.is
 Tel: 354 5620240 / Fax: 354 5620740
 
 Ireland - Dublin Inst. of Technol.
 Marlene Proctor, mproctor@dit.ie
 Nissreen  Abu-Ghannam,
 NAbuGhannam@dit.ie
 Carmel Wills cwills@DIT.IE

Tel.: 35314024356 / Fax: 35314024495
 
 Ireland - Univ. of Dublin Trinity
 College
 J. V. McLoughlin
 Tel: 353 1 6772941 /Fax: 353 1 6793545
 
 Norway - Fiskeriforskning
 Nils K. Sörensen,
  nilsks@fiskforsk.norut.no
 Heidi Nilsen, heidin@fiskforsk.norut.no
 Iciar Martinez, iciarm@fiskforsk.norut.no
 Margarethe Esaissen,
 margrethee@fiskforsk.norut.no
 Karsten Heia, karstenh@fiskforsk.norut.no

Tel: 47 77629000 / Fax:47-77629100
 
 Portugal - ESBUCP
 Paulo Vaz-Pires, vazpires@esb.ucp.pt
 Stefan Dahl, sd@esb.ucp.pt
 Christopher Capell, chris@esb.ucp.pt
 Manuela Silva

Tel: 35113015314 / Fax: 35-113015948
 
 Portugal - IPIMAR
 Maria L. Nunes, ipimaruq @estorica.pt
 Ireneu Batista, irineu@ipimar.pt

Tel:35125511493 / Fax: 3512590351
 
 
 
 

 Spain - Instituto del Frio
 Javier Borderias, JBorderias@fresno. csic.es
 Mercedes Careche,ifrcr56@fresno.csic.es
 Pilar Montero, mpmontero@fresno.csic.es

Tel: 34 15492300 / Fax:34 15493627
 
 Sweden - SIK
 Ingrid Undeland, ingrid.undeland@sik.se
 Göran  Åkesson, goran.akesson@sik.se

Tel: 46 31355600 / Fax: 46-31833782
 
 The Netherlands - RIVO-DLO
 Joop B. Luten,  joop@RIVO.DLO.NL
 Paul Scheerman, pauls@RIVO.DLO.NL
 Robert Vermaat, robert@RIVO.DLO.NL
 Tel: 31 255564722 / Fax: 31-255564644
 
 U.K. - Aberdeen University
 Iain D. Ogden, iogden@au.ac.uk

Tel: 44 1224 681818 / 52448
Fax:441224 685604

 
 U.K. - The Robert Gordon University
 Paul Nesvadba, p.nesvadba@rgu.ac.uk

Tel: 44 1224 262839 /Fax 44 1224262828
 
 U.K. - Rowett Research Institute
 Ian Mackie

Tel: 44 1224712751 / Fax 441224716687
Fax 441224715349

 
 
 Invited speakers:
 U.K.- BIODON
 Donald Gibson,
 01745.1224@compuserve.com

Tel: 441224322777
 
 Germany - DFA für Lebensmittelchemie

Dr. W. Grosch
 Tel: 49 89 32094170 / Fax: 49 89 32094183
 
 
 
 

2.  SUMMARY OF ACTIVITIES

 

 During the second year of the concerted action two more meetings have been held, the

third and the fourth meeting as scheduled in the workprogramme. The meetings were very

successful with approximately forty people attending each meeting.   A three day course

in “Multivariate analysis and experimental design in practice”  was organised by Camo
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AS and SIK for the participants of the CA.  In addition four participants went on

exchange visits during the year.

 

2.1.  Meeting in Athens, Greece on  May 20th - 21st, 1996

The third meeting of the CA was a general meeting in Athens, Greece in May. The report

of the meeting was prepared by George Nychas  (Report from the 2nd General Meeting of

the Concerted Action “Evaluation of Fish Freshness” AIR3 CT94 2283, May 20th-21stth,

1996).  The agenda of the meeting focused on the progress of subgroups and discussion of

new research projects, but in addition participants presented their research work.  The

invited speaker Dr Grosch is an expert in the analysis of volatile compounds and he

presented his work on the analysis of volatile odorous compounds in raw and boiled fish.

Progress of subgroups:   In the session of volatile compounds Paul Scheerman from

The Netherlands presented results from controlled storage experiments of whiting using

multi gas sensor measurements and neural networks to assess the quality.

Paw Dalgård the subgroup leader of microbiology gave a summary of the results of a

questionnaire on microbial methods and research in the participating laboratories.  He

also presented a conductance method for specific detection of Photobacterium

phosphoreum in fresh fish products.  Iain D. Ogden from U.K. discussed the biochemical

causes of conductance changes and the use of it to assess fish freshness.   In the session of

protein, lipids and ATP Robert Vermaat (RIVO-DLO) presented results of ATP

measurement in an ice storage study of red mullet after heat phosphate treatment. Solveig

Ingólfsdóttir (IFL) discussed post mortem changes of fish proteins and Pilar Montero

(Instituto del frio) suggested to monitor the degradation of connective tissue as possible

indicator of fish freshness.  Ingrid Undeland (SIK) gave an overview on lipid oxidation in

fish and speculated on the decrease in freshness or an increase in spoilage.  Marlene

Proctor (Dublin Inst. Technol.) gave a list of references on aspects of ATP in skeletal

muscle of fresh fish and Tapani Hattula (VTT) gave a review of ATP breakdown products

as freshness indicators of fish.   Emilia Martinsdóttir (IFL) discussed the interest in the

subgroup of sensory analysis to prepare an illustrated sensory analysis manual for fish

freshness to use in the fish industry .  Heidi Nilsen (Norway) the leader in the physical

measurements group gave an overview on physical methods applied in the participating

institutes, Petrous Taoukis from Greece presented the use of TTI in the fish distribution

chain, Paulo Vaz-Pires (ESBUCP) discussed the use of the RT freshness meter for
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freshness evaluation and Heidi Nilsen presented her work on imaging photon emission

spectroscopy of food material.

Invited speaker: Dr Grosch from DFA für Lebensmittelchemie in Germany gave a lecture

on “Instrumental and sensory analysis of  fish flavour” and  concluded that static

headspace analysis is suitable to indicate flavour changes of fish and an accurate

quantification of key odourants is possible by using isotope dilution assay.  1,5-octadien-3-

one, 2,6-nonadienal and methional are the character impact flavour compounds of raw and

boiled fish.  Also, 3-hexenal and 3,6-nonadienal are mainly responsible for flavour defects

in boiled salmon and boiled trout. Peroxidation of unsaturated fatty acids in particular n-3,

is not so  important for the formation of flavour defects in lean fish e.g. boiled cod.   The

malty off-odour in the latter is caused by a strong increase in 3-methylbutanal.

New research projects :  Several new research projects were discussed among the

participants and it was decided to plan a discussion for the preparation of new projects

during the next meeting in Göteborg.

 

2.2. Meeting in Göteborg, Sweden on Nov. 1st-2nd  1996.

 The fourth meeting of the CA was a plenary meeting of subgroups held in Göteborg.

The report of that meeting was prepared by Göran Åkesson and Ingrid Undeland

(Subgroup Meeting of the Concerted Action AIR3 CT94 2283 “Evaluation of Fish

Freshness”, Nov. 1st - 2nd , 1996). The agenda for the meeting was dedicated to the

subgroup.  The leaders gave report on the progress of subgroups and the discussion in the

subgroups focused on new research projects and the preparation of review articles in each

area that would serve as the final document of the concerted action. The invited speaker

Dr. Donald Gibson of BIODON, Aberdeen, a former employee of Torry gave a lecture on

“The role of microbiological methods in research and industry”.  Dr. Gibson focused on the

different methodology used in the field of microbiology and concluded that research areas

which need to be expanded include sample preparation, microscopy, total viable count,

differential cell count, pathogenic micro-organisms, enzymes and toxins, metabolites and

biomass.  Dr. Gibson has been involved in the activities of the subgroup of microbiology

and  he will be a special participant of the CA.

 Margrethe Esaissen from Tromsö discussed Chitin degradation in Northern shrimp and

concluded that degradation products from chitin could possibly be used as markers for the
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evaluation of seafood freshness.  Karsten Heia also from Tromsö discussed how signal and

image processing could be applied in the fish industry,  for example by using NIR

technology and image processing techniques as quality measures.

 The ongoing discussion on the definition of  fish freshness continued and it has been

decided to write the first draft of a paper on useable criteria of fish freshness.  This will be

based on the discussion during previous meetings led by Nils Kristian Sörensen and the

outcome of the discussion from this meeting led by Jörg Oehlenschläger. Before the next

meeting a draft will be sent around to all subgroup leaders and they will  have the

opportunity to comment on the draft.

 

2.3.  Exchange visits

Enclosed are the reports of the exchange visits that have taken place this year

(Appendix 2). Kyriaki Lampropoulou from Greece went to visit RIVO-DLO in the

Netherlands and studied “ATP breakdown products analysis”.  Tone Jakobsen from the

Norwegian Institute of Fisheries and Aquaculture in Tromsö went to visit CSL - Torry in

Aberdeen.  Tone did work on  “Analysis of the post-mortem changes in Pandalus borealis

muscles by isoelectric focusing and SDS-polyacrylamide gel electrophoresis”.  Mercedes

Careche from the Instituto del frio, Spain went to the Norwegian Institute of Fisheries and

Aquaculture in Tromsö and studied “Changes of Northern Shrimp salt soluble proteins

during ice storage measured by two dimensional and native electrophoreses”.  Finally,

Narcisa Bandarra from Spain went to visit SIK in Sweden and her work was on  “Quality

indices to evaluate lipid oxidation of sardine Sardina pilchardus during ice storage”.  Five

exchange visits have so far taken place, but in addition the multivariate course was an

alternate form of an exchange visit.

2.4. Multivariate Course (CAMO a/s and SIK Oct 29th -31st)

Already at the first meeting in Reykjavík 1994, it was mentioned that multivariate

analysis was a tool that many of the participants were interested in applying.

Therefore it was very appropriate to have a course in “Multivariate analysis and

experimental design in practice” at SIK arranged by Bo Stenlöf  in co-operation

with Dominique Guyot at Camo AS. Almost 30 participants attended the course and it

was well organised and gave very good insights in the use of multivariate analysis to

handle large data sets to gain information, interpret results and make predictions.
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2.5.  Dissemination efforts of the CA activities and publication  of the final document

FLAIR FLOW:  About 20-30 inquiries about the project have been received by the

co-ordinators as a result of the Flair Flow introduction of the project in February 1996.

Poster presentations and introduction of the project in newsletters : The project was

introduced at a Brokerage Event organised in connection with the European Seafood

Exhibition in Brussel on 24th-25th April 1996 and also a poster presentation of the project

at the Nordfood Conference and Brokerage  Event, August 1996, Reykjavik, Iceland.  An

article about the project was in the Finish newsletter of VTT Kala- Fisk 1/96 p.96  and in

the Swedish newsletter of a Nordic project called  Nätwärket (Appendix 1 )

Hompage on the internet:  Homepage for the project has been created on the internet to

give information on the  project “Evaluation of Fish Freshness”.  By entering the homepage

(http:/info.rfisk.is/verkefni/1139), information on the CA can be obtained such as

ongoing activities, participants, meetings and the main activities of the subgroups.   The

homepage can also serve as a forum to announce ideas and comments made by the

concerted action.

Mini-review article : The idea is to write together a mini-review paper to be published in

"Trends in Food Science and Technology" (submitted on March 14th 1997).  This will be

an introduction of the project "Evaluation of Fish Freshness",  giving an overview of

methods used for fish freshness evaluation.  The idea is to use the subgroups and have an

abstract from each of them,  this in fact could be the abstract for the final documents to be

presented at the end of the CA.

 

Workshop open for the industry: In connection with the final meeting of the CA  the

industry will be invited to attend a workshop or a seminar.  At the workshop relevant

speakers from the industry will be invited and companies that are selling equipment or

new techniques to evaluate fish freshness will be invited to demonstrate their products.
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The aim is to present the final results of the concerted action at the last meeting and

publish the final documents in a book or in relavant international journals.

3.  EVALUATION OF OBJECTIVES

 

 The first objective of the CA is to compare and validate different techniques used

for measuring fish freshness.  Heidi Nilsen the subgroup leader of the physical

measurements subgroup has collected information on which physical methods are applied

in the institutes participating in the CA.  The methods applied are rheology including

texture measurements, conductivity measurements such as the Torrymeter and RT-meter,

optical measurements (UV, visible and NIR spectroscopy) and  ultrasound and microwave

techniques.  Thus a good overview exists on the physical methods that the laboratories are

using.   In the subgroup of microbiology the information on the different methods used for

evaluation of fish freshness will be put together and summarised for a review paper to be

presented at the final meeting.

 Last year a questionnaire was sent to the participants to have an overview on sensory

work in the fish laboratories and the fish industry and the main conclusions were that most

of the laboratories use the Torry-scheme for cooked fish and either the Quality-Index-

Method (QIM) or EU-method for raw fish.  Sensory evaluation in particular the EC

freshness grades was by far the most common method used by the industry for freshness

evaluation.

 Jörg Oehlenschläger discussed at the  meeting in Greece the evaluation and consequence

of a EU-report of the European Consumer Organisation (1995) on the quality of fresh fish

in Europe.  Apparently there were mixed views on the report and some scientists felt that

the consumer organisation should have consulted scientists when selecting methods for

freshness evaluation.  In general the methods used for freshness evaluation in this report

were methods that are included or quoted in EU regulations.  This highlights the fact that

methods in regulations are not good enough and it is necessary that the concerted action

makes statements or comments to the EU on methods used in  regulations.   Scientists are

in particular not satisfied with the new version of the  EU schemes for sensory analysis.  In

addition they disapprove of using total viable counts for microbial testing.   It has been

decided that the CA will  send a letter to  Brussel to comment on this and the Quality Index

Method will be suggested for sensory analysis.
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 The second objective of the CA is to stimulate common opinion about fish freshness

and the possible criteria for freshness. During the meeting in Göteborg Jörg

Oehlenschläger  led a discussion on the criteria of fish freshness.  It was decided to write

the first draft of a paper based on the discussion during previous meetings led by Nils

Kristian Sörensen and the outcome of the discussion from the Göteborg meeting.  The third

objective of the CA is to exchange technicians and scientists from different

laboratories within existing research projects.  Four exchange visits took place during

the second year and in addition a course in “Multivariate analysis and experimental

design in practice” was organised for the participants as an alternate form of an exchange

visit with the almost 30 people participating.  This effort was in fact aimed at fulfilling the

last objective of the CA which is  to open up new research areas that are not directly

related to fish to bring in new techniques.  Multivariate analysis is a powerful  tool to

compliment scientific research and enhance the efficiency of the handling  of large data sets

to gain information, interpret results and make predictions

 One of the objectives of the project is also to form new research proposals and already

at least one proposal has been submitted to  the FAIR programme by the participants of the

subgroup of volatile compounds entitled “Validation and development of harmonised

methods for multi-gas sensor systems for fish freshness”.  Other proposal ideas have been

discussed in the subgroup of proteins, lipids and ATP namely “The relationship between

ATP, its metabolites and sensory properties of fish” co-ordinated by Marlene Proctor and

Nisreen Abu-Ghannam and “Protein map and changes  in rainbow trout “  co-ordinated by

Flemming Jessen.  The subgroup of  physical measurements has agreed to co-operate in a

EU-proposal with the working title “Physical Measurements to Evaluate Texture of Fish in

Relation to Freshness”  led by Heidi Nilsen and Solveig Ingolfsdottir.
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4.  FINANCIAL REPORT AND COST STATEMENT

Administration of finances:

 Ágúst H. Ingthórsson
 Research Liaison Office, University of Iceland
 Tæknigardi, Dunhaga 5
 107 Reykjavík
 Telephone 525 4900  Fax 525 4905
 agust.ingthorsson@rthj.hi.is http://www.rthj.hi.is
 

 Regarding the Cost Statement (Form G) that is enclosed, a number of points should be

noted. The main point to stress is that the project is financially on schedule and most

aspects are slightly under the projected budget. Thus the overall financial situation is very

good.  The overall costs claimed for the first two years is 264.676 ECU which is only 45%

of the total budget of the project. This was to be expected in view of project’s schedule.

First, four out of the six scheduled meetings have all taken place. Three out of four

meetings have had slightly lower costs than the average costs originally estimated. Overall

the costs of the four meetings is 92% of original estimation. This was hoped for at the

outset, since it will provide an opportunity to the final meeting larger than the regular ones.

In particular it will provide an opportunity to invite additional speakers. It should also be

noted that the final meeting will be open for the industry representatives and take the form

of a conference.

 Second, the original budget proposed to pay 100.800 ECU for preparation of papers. It

was proposed that this be paid in the final year of the project.  Hence this costs has not yet

been incurred.

 Third, exchange visits account for some 96.600 of the original budget. Only 47% of this

cost has been incurred, since the participating laboratories have been slow to realise this

possibility within the project. It will be a priority of the project management team to

advocate this before the final meeting.

 Fourth, only 25% of the original estimation for support services and no other costs have

been incurred. There has been reluctance to allow for any fringe costs by the project and

financial management until it was quite clear that the overall financial framework was

sufficient to carry out the core activities.  Now that it is proven to be sufficient, the support

funding will be used to produce a more ambitious publication of the final results than

originally anticipated as well as to hold an extra meeting of the work-group leaders to

prepare that publication.
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 5.  CONCLUSIONS

 

 The activities and discussions in the subgroups during the second year have focused on

preparation of review papers and how to disseminate the results of the CA. Also, the

identification of where research is needed and formulation of new project ideas in the area

of fish freshness evaluation.  Questionnaires have been sent around to collect information

about physical measurements methods applied in the institutes participating in the CA

programme and thus a good overview has been obtained on the techniques that the

laboratories are using.   In the subgroup of microbiology the information on the different

methods used for evaluation of fish freshness will be put together and summarised for a

review paper to be presented at the final meeting.  Ongoing work within the concerted

action such as writing review papers in specialised areas will enhance harmonised research

activities in the area of fish freshness evaluation and stimulate the formation of new

research projects for the 4th and  5th Framework of the EU.  The concerted action will

publish the final documents of the CA in a book or in a relevant scientific journal. The

documents will include various review papers relating to fish freshness evaluation  and a

discussion on the criteria for freshness and spoilage of fish. An effort will be made to

involve industry at the final meeting of the concerted action.

 

 Next meetings of the Concerted Action
 

 Next meeting in Tromsö, Norway,   May 23rd - 24th  1997 (5th meeting of the CA)
• focus on physical methods (invited speaker?)
• the experience of the use of the Unscrambler and multivariate analysis - discussion
• preparation for the last meeting (workshop with industry ; publication of final

documents)
• new research proposals
 
 

 Final meeting in Nantes, France in Oct / Nov 1997 (6th meeting of the CA)
 

 1st day - workshop with industry
• demonstration of new measurement techniques
• summary from all subgroups “Evaluation of Fish Freshness”
• invited speakers from industry
 2nd and 3rd day - final meeting of the CA
• presentation of final documents (review articles) from the subgroups

conclusions of the CA.
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GÓ/EM                Evaluation of Fish Freshness  (AIR3-CT94-2283) 

Evaluation of
 Fish Freshness
Evaluation of

 Fish Freshness
Concerted Action in the AIR programme of the Third

Framework of the European Community
AIR3-CT94-2283    1994 - 1997

GÓ/EM                Evaluation of Fish Freshness  (AIR3-CT94-2283) 

2nd general meeting in Athens, Greece
May 20th-21st 1996

2nd general meeting in Athens, Greece
May 20th-21st 1996

• Progress on the work in the subgroups

• Discussion on the involvement of industry in the CA

• Discussion on the report on Parallel Food Testing in the
EU-  a consumer view

• Invited speaker Dr. Grosch (Deutsche Forschungsanstalt
für Lebensmittelchemie)  a specialist in the area of the
analysis of volatile compounds.

• Preparation of new research projects on fish freshness
evaluation for the 4th Framework of the EU
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GÓ/EM                Evaluation of Fish Freshness  (AIR3-CT94-2283) 

2nd subgroup meeting in Göteborg,
Sweden, Nov 1st - 2nd 1996

2nd subgroup meeting in Göteborg,
Sweden, Nov 1st - 2nd 1996

• Progress on the work in the subgroups

• Invited speaker Dr.Gibson (Biodon) a specialist in
microbiology discussed the role of rapid methods in
research and industry

• Discussion and preparation of new research projects for
the 4th Framework of the EU

• A course in multivariate analysis arranged at SIK in
cooperation with  CAMO a/s

• Preparation of a mini-review, final documents and
discussion of the criteria of fish freshness

GÓ/EM                Evaluation of Fish Freshness  (AIR3-CT94-2283) 

Industry involvement in the
concerted action

Industry involvement in the
concerted action

FLAIR FLOW dissemination of CA (Feb. 1996)

• 18 inquiries from industry and universities mainly
from Great Britain

Suggestions on industry involvement in the CA:

• Advisory board from industry

• Industry participation in meetings

• Final meeting: Conference in the area of fish
freshness evaluation- open for the participation of
industry
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GÓ/EM                Evaluation of Fish Freshness  (AIR3-CT94-2283) 

Outcome of the concerted action
 "Evaluation of Fish Freshness"

Outcome of the concerted action
 "Evaluation of Fish Freshness"

• Coordinated  research activities in fish freshness
evaluation in Europe

• Discussion on freshness criteria for fish

• Information and suggestions made during the CA will
be disseminated to the industry

• New research projects

• Publication of scientific papers and working documents
that can serve as  the basis for a consultative document
for the EU to decide on common methods for fish
freshness evaluation.

GÓ/EM                Evaluation of Fish Freshness  (AIR3-CT94-2283) 

Dissemination of the results of the CA
"Evaluation of Fish Freshness"

Dissemination of the results of the CA
"Evaluation of Fish Freshness"

• scientific aspect - publication of  reviews and
research prepared during the CA

– workshop / conference

– trend journals or books

– report to the EU

• near to market aspect
– sensory manual for fish (potential application

for processing, sales and distribution)
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GÓ/EM                Evaluation of Fish Freshness  (AIR3-CT94-2283) 

Exchange visitsExchange visits
1)  Christopher Capell, Portugal  to visit Denmark

– fish spoilage bacteria significance and competitive interaction
2)  Kyriaki  Lawpropoulou, Greece to visit Netherlands

–  HPLC analysis of ATP  breakdown products
3)  Mercedes Careche, Spain to visit Norway

– techniques for two dimensional electrophoresis
4)  Tone Jakobsen, Norway to visit CSL, U.K.

– harmonisation of methods used for electrophoresis
5)  Wilma Jacobs, Netherlands to visit Denmark

– new trends in fish microbiology
6)  Narcisa Bandarra, Spain to visit Sweden

– quality indicies to evaluate lipid oxidation of sardine

GÓ/EM                Evaluation of Fish Freshness  (AIR3-CT94-2283) 

What can we disseminate ?What can we disseminate ?

• working papers - literature reviews

• ongoing research activites
– final document should be a good overview

on the area of fish freshness evaluation
• definition of fish freshness

• state of the art

• methods / guidelines for fish freshness
evaluation
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GÓ/EM                Evaluation of Fish Freshness  (AIR3-CT94-2283) 

Dissemination of the results of the CA
"Evaluation of Fish Freshness"

Dissemination of the results of the CA
"Evaluation of Fish Freshness"

• scientific aspect - publication of  reviews and
research prepared during the CA

– workshop / conference

– trend journals or books

– report to the EU

• near to market aspect
– sensory manual for fish (potential application

for processing, sales and distribution)

GÓ/EM                Evaluation of Fish Freshness  (AIR3-CT94-2283) 

Ongoing research - MicrobiologyOngoing research - Microbiology
– Microbiological changes

• predictive modelling of shelf life  (Denmark, Iceland,
Greece)

• microbiological changes in iced fish (Germany)

• rapid detection of pathogenes in fish (U.K. Norway)

– Improving the  quality of fish
• Spoilage bacteria identification (Portugal, Denmark,

Netherlands, Greece)

• Preservation of fish - vacuum and  MA (Portugal, Greece,
Denmark, Iceland)

Focus on rapid methods and review on methods
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GÓ/EM                Evaluation of Fish Freshness  (AIR3-CT94-2283) 

Ongoing research - VolatilesOngoing research - Volatiles

• GC monitoring of changes in volatile profile of
fish and fish oils (Iceland, Denmark, Sweden)

• Analysis of TVN, TMA and DMA (Germany,
Iceland, Netherlands, Faroe Islands)

• Biogenic amines (U.K.)

• Gas sensors for rapid detection of volatiles
(Iceland, Netherlands, France, Portugal)

GÓ/EM                Evaluation of Fish Freshness  (AIR3-CT94-2283) 

Ongoing research - ProteinOngoing research - Protein
• Two dimensional gel electrophoresis  to study

protein fractions (Denmark, Spain, Norway)

• Stability of cellular membranes (Denmark)

• Myofibrillar proteins (France)

• Hydroxyl acyl CoA dH-ase  from mitochondria
(U.K.)

• Microstructure of fish muscle (Norway)

Focus on harmonisation of methods for protein
electrophoresis
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GÓ/EM                Evaluation of Fish Freshness  (AIR3-CT94-2283) 

Ongoing research - Lipids and ATPOngoing research - Lipids and ATP

• lipid oxidation

– characterisation of pro- and anti-oxidants
(Sweden)

– rapid methods (spectrophotometers) for lipid
analysis (Denmark)

– seasonal changes in lipid composition (Portugal)

• ATP degradation

(Netherlands, Ireland, Denmark, Finland)

Focus on rapid methods

GÓ/EM                Evaluation of Fish Freshness  (AIR3-CT94-2283) 

Ongoing research - SensoryOngoing research - Sensory

• QIM(Quality Index Method) method for
various species (Netherlands, Iceland,
Denmark,Norway, Faroe Islands)

• QDA- scheme for cooked fish (Germany)

• EU- scheme and Torry-scheme most
common for sensory analysis of fish

• Codex guidelines for sensory in preparation

Focus on harmonized sensory methods
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GÓ/EM                Evaluation of Fish Freshness  (AIR3-CT94-2283) 

Ongoing research - Physical methodsOngoing research - Physical methods

• NIR to monitor changes during storage (Norway,
Denmark)

• RT-meter, (Portugal, Netherlands, Iceland, Faroe
Island)

• Fishtester (Germany, Netherlands)

• Time temperature indicators (TTI) (Norway, U.K.,
Greece)

• Texture measurements (Iceland, Norway, Ireland,
Spain)









APPENDIX 2

 Exchange visit reports

Kyriaki Lampropoulou, ATP breakdown products analysis.

Tone Jakobsen, Analysis of the post-mortem changes in Pandalus borealis muscles by

isoelectric focusing and SDS-polyacrylamide gel electrophoresis.

Mercedes Careche, Changes of Northern Shrimp salt soluble proteins during ice storage

measured by two dimensional and native electrophoreses.

Narcisa Bandarra,  Quality indices to evaluate lipid oxidation of sardine Sardina

pilchardus during ice storage.





Kyriaki Lampropoulou

 ATP breakdown products analysis.

























Tone Jakobsen

 Analysis of the post-mortem changes in Pandalus borealis

muscles by isoelectric focusing and SDS-polyacrylamide gel

electrophoresis.



















Mercedes Careche

Changes of Northern Shrimp salt soluble proteins during ice

storage measured by two dimensional and native

electrophoreses.































Narcisa Bandarra

Quality indices to evaluate lipid oxidation of sardine Sardina

pilchardus during ice storage.




























