Safetyand quality issuesin
fish processing

Edited by
H. Allan Bremner

CRC Press
Boca Raton Boston New York Washington, DC

WOODHEAD PUBLISHING LIMITED
Cambridge England




Contents

List of coNtributors ... xiii

1 INtrodUCTION ... e e 1
H. Allan Bremner, Allan Bremner and Associates, Mount Coolum

Part 1 Ensuring safe products ... 3

2 HACCP in the fisheries industry .............. ..ot 5
D. R. Ward, North Carolina State University, Raleigh
2.1 INtroducCtion ... ..o 5
2.2  HACCP prinCiples ... 7
2.3 Hazards ..o 10
2.4  Developing and implementing HACCP plans ............ 11
2.5  Sanitation standard operating procedures (SSOPs)....... 13
2.6 The new millennium . ....... ... i 15
2.7 CONCIUSION et 16
2.8 ReferenCes ..o 16

3 HACCP in practice: the Thai fisheries industry ................ 18
S. Suwanrangsi, Thai Department of Fisheries, Bangkok
3.1 Introduction ... 18
3.2  The development of HACCP systems in Thailand........ 19
3.3  HACCP methodology .........ccoviiiiiiiiiiiiiiiiiiian, 20

3.4  Common problems in HACCP implementation .......... 22
35  FUture trends ... 26



vi Conterns

3.6 Saurcesof furtherinformation andadvice ...................
Appendix: Documentel HACCP-basd Qudity Progam ............
4 HACCP in the fish canningindustry ..................cna.e.
L. Ababouch FAO, Rone
4.1 IntroduCtion .......ouiii
4.2  The canningprocess,safetyandspoilage ....................
4.3 Theregulabry context ..........coviiiiiiiiiiiiiiiiinennnn.
4.4  Hazardsin fishcanning ...,
4.5 Spoilageof canna fish ........... ...
4.6  The appication of GMP in the fish canningindustry ........
4.7  The appication of HACCP in the fish cannngindudry .....
4.8  FUUretrends .. ...ooiiii et
4.9  Saurcesof furtherinformation andadvice ...................
4.10 Reference andfurtherreading...............ooiiiiinn.t.
5 Impr oving the control of pathogens in fish products ...........
L. Nilssonand L. Gram, Danish Institute for FisheriesReseart,
Lyngby
5.1 INtroduction ..o
5.2  Microbial healthhazadsin fish produds ....................
5.3 Traditional preservéion straBgieS............ccovveiiienna...
5.4 New preservion strategies .........ccovviiiiiiiieiiannnnnnns
5.5 Biologicalpre®rvation .............coviiiiiiiiiiiiiii
5.6  Useof lactic acid bactera for food fermentation ............
5.7  Non-thermalfood processingechniques .....................
5.8 Corclusionandfuturetrends...............ccoovviiiiiinaen. ..
5.9  REEIENCE ...
6 Identifying allergensin fish ...,

S. Yamaé and E. Zychlinky, Hitachi ChemicalDiagnogics Inc.,
Mountain View; and H. Nolte, Universty of Copenhage

6.1 Introduction:the patternof fish allergy ......................
6.2  Materialsand methoddogy for identifying allergens:
thecaseof tuna ...
6.3  ANnaAyzing resutS ..o
6.4  FUUretrends .....oooviiiii e
6.5  Saurcesof furtherinformaion andadvice ...................
6.6  REEIENCE ...
7 ldentifying heavy metalsin fish ...............................
J. Oehlerschigger, Institute for Fisheay Technobgy and Quality,
Hambug
7.1 INrodUCtioN ... e

0 |V [ (011 | Y



Cortents vii

7.3 Lead oo 100
T4  CadmiUm ..ot e 102
428 T @0 o 1= 104
T8 ZINC oo 105
20 2 1 o T 105
7.8  AlUMINIUM .o 106
7.9  Futuretrends ...t 107
7.10 Source of furtherinformationandadvice ................... 107
711 REfEIENCE ...ttt e 108
8 Fishborne zoonotic parasites: epidemiology, detection and
eliMINAtION ... 114
K. D. Murrell, Danish Centrefor Experimenal Parastology,
Fredeiiksberg
8.1  Introdudion ... e 114
8.2 Parasiésof marinefish ... 115
8.3  Parasigésof freshwaterfish: nematodes...................... 118
8.4  Parasiésof freshwaterfish: cestodes ........................ 119
8.5 Parasiesof freshwaterfish: tremato@s ...................... 123
8.6  Prevaation anddecontarmation: marine fish ................ 128
8.7  Prevation anddecontarmation: freshwaterfish ............. 132
8.8 FUtUretrends ...t e 137
8.9 REfEreNCB ....coviiiiiiii 138
9 Rapid detedion of seafoodtoxins ..................ccooviiiiiann.. 142
G. Pallesdi, D. Mosconel.. Micheli andD. Botta, University of Rome
9.1 INtrodUdioN ... e 142
9.2 IMMUNDSENOIS ..ttt e ettt ieieaeaes 143
9.3 Domoic aciddetecton ...t 144
9.4 Okadacaciddetecton ...........ccciiiiiiiiiiiiiiiiiiiainnn 147
9.5 Saxitoxh deteation ...........coiiiiiiiii i 151
9.6  Prototype evaluation ............cooiiiiiiiiiii e 156
9.7 Conclwsionandfuturetrends...........cooviiiiiiiiiienn... 156
9.8 ReferenCB .....cooiviiiii 157
9.9 Acknowledgem@®t ... 160
Part 1l Analysing quality ..........coooiiiiiii e 161

10 Understanding the conceptsof quality and freshnessin fish .. 163
H. Allan Brenmmer, Allan Bremnerand Assocates,Mount Codum

101 INErodUAION .t 163
10.2 Quality andfreshnes asconcepts............oovvviveiinnn... 164
10.3 Otherapprachesto concetsof quality ..................... 167

10.4 Qualityasadrivingforce ..............ccoiiiiiiiiiii, 169



viii

Contens

10.5 FreSMesS ..ot
10.6 Safey .o
10.7 FUIUIEtreNndsS . ...oveiii ettt
10.8 REEIENCE ...t e

11 The meaningof shelf-life ...................occiiiiiii,

A. Barbosa,University of Porto; H. Allan Bremner,Allan Bremner

and AssociatesMount Coolum;and P. Vaz-Pires,University of Porto
11.1 Introduction:the conceptof shelf-life ........................
11.2 The beghnningof shelfdife ...t
11.3 Theendof shelflife ...,
11.4 Arethereseveralshelflives? ...
11.5 Do we needthe expressin shef-life? .......................
11.6 FUUIetrendsS ....ovvieei et
11.7 Saurcesof further informaion andadvice ...................
11.8 REEIENCE ..ot e

12 Modelling and predicting the shelf-life of seabod .............

P. Dalgaard, DanishInstitute for Fishaies Researt, Lyngby
12,1 INtrodUCtion ...
12.2 Modeling of shelf-life and qualty attributesdetermned in

produd storagetrials ...
12.3 Modelling of microbid kinetics .......................coo.
12.4 Validationof shelf-lifemodels ....................cooooiiil
12.5 Applicationsoftware ............ccooiiiiiiiiiiiii
12.6 FUUretrends ......oooiiiii e
127 REEGIENCE ..o

13 The role of enzymesin determining seabod color, flavor

AN EEXEUNE ...

N. Haard, University of California, Davis
13.1 Introduction:the importan@ of enzynesin posmortem

fiSh
13.2 Enzymesin fish myog/stems ...,
13.3 Postmortemphysiola@y ...
13.4 Biochanical changs in postrigor muscle ...................
13.5 Enzymesandseafoodcolor andappeaance .................
13.6 Enzymesandseafoodflavor ...l
13.7 Enzymesandseafoodtexture ................oiiiiiiiiii.n
13.8 The useof enzymesn seafoodprocessingand quaity

CONIOl L e
13.9 Enzymesasseafoodprocessingaids ...............ooevvnnnns
13.10 RECGIENCE ..ottt et



Conterts  ix

14 Understanding lipid oxidation in fish .......................... 254
I. P. Ashtm, Unilever R&D, Sharnbook
141 INtrodudion ......ooiiii e 254
14.2 Therole of lipolysis in randdity developnent ............... 256
14.3 Lipid oxidationreactions.............cooviiiiiiiiiiiinainnnns 261
14.4 Methodsto control lipid oxidation and off-flavour
developnentin fish ............. i 267
14.5 Thedirectapplication of antioxidant(s)to fish ............... 267
14.6 Modificationof the diet of farmed fish ...................... 272
14.7 Modified atmoshereand vacuumpackaging ................ 273
14.8 Theeffectsof freezing ..o, 274
14.9 Conclwsionandfuturetrends.............covviiiiiiiiii. 275
14.10 Source of furtherinformation ...................oin.L. 276
1411 REfEIENCE . .vviii it 277
14.12 Acknowledgem®@ts ..........ooiiiiiiiiiiii 285
Part Il Impr oving quality within the supply chain ................. 287
15 Quality chain management in fish processng ................. 289
M. Fredeiiksen,Danish Institute of Fisheries ResearchLyngby
15.1 Introdudion: the fish supplychain .................... ... .. 289
15.2 DefinitionS . ... 291
15.3 Organsingqualitychains .............ccooviiiiiiiiiinnnn... 293
15.4 An openpricesetting system............coovviiiiiiiiii, 295
15.5 Quality assuran€ Systens ...........c.eveviiiiiiiiiiienians 296
15.6 Maintaningthecoldchan ...............................L. 296
15.7 Produd tracedility ... 297
15.8 INSPECION ...ieiii e 298
15.9 Organsing a chainmaragementsystem ..................... 299
15.10 A common chain managemenphilosophy ................... 299
15.11 Comnunicationandcooperntion ...............cccovveiinnn... 301
15.12 Develming qualty chains ............cccooiiiiiiiiiiiin.... 302
15.13 FUuturetrends .......oiiniei e 305
15.14 REfErENCE . ..vii i 306
16 New non-thermal techniquesfor processingseabod .......... 308
M. Gudmundsonand H. HafsteinssonTechnologgal Institute of
Iceland, Reykjavik
16.1  INtrodudion .........ccoiiiuii s 308
16.2 The potentialappication of high pressure ................... 308
16.3 Effect on microbial growth ...........................l 309
16.4 Effectonseafoodquality .............ccoovviiiiiiiiiiiiii, 310
16.5 Otherusesof high pressureandfuturetrends ................ 317
16.6 The potentialappication of high-intensity

pulsedelectic fields (PEF) ..o, 318



x Cortents

16.7 Effect on microbialgrowth .................. ...l
16.8 Effectonseabodqualty ...............coiiii
16.9 Futuretrendsin PEF ... ...
16.10 RErenCa .....ooviii e
16.11 Acknowled@®Ement ...... ...
17 Lactic acid bacteria in fish preservation .......................
G. M. Hall, Loughboough University
17.1  INtrodUCtion .....ooie e
17.2 The lactic acid bacteria(LAB) ..o
17.3 Inhibitory effects ...... ...
17.4 Probotic effect ...
17.5 LAB fermentationof foods ...............ccooiiiiiiiiii
17.6 LAB fermentationof fish ...
17.7 LAB inenslation .........ccooouiiiiiiiiiiiii i
17.8 LAB fermentationof food fish ........................o.
17.9 FUUIErendS ....c.uiei e
17.10 Saurcesof further informaion andadvice ...................
17.11 RECIeNCE ..o
18 Fish drying ..ooooviii e
P. E. Doe, University of Tasnania, Hobart
18.1  INtrodUCHiON .....oueee e
18.2 Thedrying ProCesS ......cvvvniiiii ittt ieeieean,
18.3 Spoilage of smdked, cured anddriedfish ....................
18.4 Water activity andits significance ..................oooo.lL.
185 Drying Methods . .......iiiiiii e
18.6 Dried andcurd fish produds ............cc.oooiiiiiii.n.
18.7 Recentdevelopmerg ...
18.8 Qudity assuraneandcontol ...................coiiii
18.9 REEIENCE ...ttt e
19 Quality management of stored fish ......................coiin.
E. Martinsdditir, Icelandic Fisheries Laboraories, Reykjavik
19.1 Introduction:quality indicesfor fish .........................
19.2 Guidelinesfor sensoryevaluationof fish ....................
19.3 Sersoryevaluationof fish ...
19.4 Dewelopinga quality index ...........cccooviiiiiiiiiiiiiian
19.5 Using quality indicesin storagemanagerant and
produdion planning ..............coi i
19.6 Keeping fish underdifferent storageconditions ..............
19.7 FUUretrends .....ooviii i
19.8 REEGIENCE ...ttt

19.9 Acknowled®Ements ...



Conterts  xi

20 Maintaining the quality of frozenfish .........................
N. Hedges,Unilever R&D, Sharnbrook
P20 5 R 1911 o To [ a1 o o N
20.2 Frozensuppy chans ...
20.3 Freezingof fish tissue ...,
20.4 Textue andflavour changeson frozenstorage ..............
20.5 Textue changesonfrozenstorage................ooovvnnnnn.
20.6 Flavaur changs onfrozenstomge ...............coovvvnnnes
20.7 Pre-freezingfactorsinfluencing storagestability .............
20.8 Theeffectof freezngrate ...........ccooviiiiiiiiiiiiiaiin.
20.9  SUMMAY ..ot
20.10 Futuretrends ... ...ooeiii e
20.11 Furtherreading ........ccoiiviiiii i
20.12 REfEIENCE .. vviii i

21 Meaauring the shelf-life of frozenfish .........................
H. Rehben, Institute of Fishery Technologyand Fish Quality,
Hambug
P22 00 S 1911 o To [ Ta 1T o
21.2 Deteriomtionin frozenfish ................ ..o
21.3 Indicabrs of deteriaationin frozenfish .....................
21.4 Biochamical indicatols ...........c.ccooiiiiiiiiii i
21.5 Phystalindicators ...
21.6 SEeNnsSOy asSSBSMENT .....uiuir et
21.7 CONCIBIONS ...ttt i
21.8 ReferenCs ......c.viiiiiiii i

22 Enhandng retur ns from greater utili zation ....................

A. Gildberg, Norwegan Institute of Fisheriesand Aquacultue
Researb, Tronsg

22.1 Introdudion: the rangeof byproducts ........................
22.2 Phystal productS. .......coouiiiiiii i
22.3 Produds from enzynatic modifications ......................
22.4 Funcional and pharmaeutical byproducts ...................
225 Usefulenzymes.........ccooiiiiiiiiii i
22.6 FUturetrends .......ovviii i
22.7 Sourcs of furtherinformationandadvice ...................
22.8 Referencs ........coooiiiiiiii
23 Specesidentification in processedseafoods....................

C. G. SoteloandR. I. Perez-Mattin, Instituto de Investigaéones
Marinas, Vigo

23.1 Introdudion: the importane of speciesdertification ........
23.2 The problemof speciesdentificaion in seafoodproduds ...
23.3 Theuseof biomoleculesasspeciesnarkes .................



xii Contents

23.4

235
23.6

23.7
23.8
23.9
23.10

The useof DNA for speciesdentification:

DNA integrity andthe effect of processig ..................
PdymeraseChan Reaction(PCR)techniques ...............
Methodsnot requring a previousknowledge of the

ESY= 0 [ T =
Methodsusing sequaceinformation .........................
Future trends:rapid methods ...t
Saurcesof furtherinformaton andadvice ...................
REEIENCE ...

24 Multivari ate spectrometric methods for determining
quality attribut €S ... e
B. M. Jgrgensen,Danish Institute for Fisheries Resarch, Lyngby

24.1
24.2
24.3
24.4
24.5

24.6

Index

Introductionto multivariate spectr@copicmethods ..........
Nea-infrared (NIR)SPECtroS0pY .......cvvviveiiiinieiinnn...
Fluorescencespectr@COPY . ....covvveiiiiiiniiieeeeeeiiinnnn.
Nudear magnetic resmance(NMR) sprectrosopy ..........
Future trendsand sour@s and further informaton and

AAVICE e e
REEreNCE ...





