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ABSTRACT

The objective of this researcprojectwas twofold. Firdly, to examine how various
factors in Icelandic cod fishing can influence the quality of the raw material, using
traceability systems to link these quality factors with a plausible cause. And secondly
to transfer that knowledge and the techniques used in Iceland to the Brazilian seafood
industry. The first part involved collecting data on four separate fishing trips in the
autumnof 2007 Thirty randomly selected cods were measured onboard éaicbse
fishing trips and then traced throughout the production chain. Afterwedreldata

were analysedusing regression analysis to find a functional relationship between
various quality factors. The analysis showkmt example that there is a coetation
between the number of parasites (nematodes) in the fillets and location of the fishing
ground. It also showed that fishing ground and volume in haul can influence gaping,
and that fillet yield differs between fishing grounds. These conclusiond oaly be

drawn because of the ability to trace the fish from catch and all the way through
processingRecommendationdrawn fromthis research to the Brazilian Competent
Authority are to revise the counyr 6 fisheries legislation in order to dola the
implementation of a traceability system that could be used as a tool to improve the
quality of the raw material.
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1 INTRODUCTION

Brazil has a coastline of 8500 kamd a fisheries jurisdiction (EEZ) that cover$3

million km>and 12 of the pl anet 6s raters(8EAR 2003p f avail
The Brazilian annual fish production is around 1 million tons, 680 thousand tons from

catch and 320 thousand tons from aquaculture (SEXH,). It hasthe potential to

increase anthe production can also lmproved to produce and export high quality

seafood. Brazilians need to implement an adequate quality control, which amongst

others things requires an efficient traceability system that covers the whole

production chain from fishing tihe consumer.

Traceability is the ability to trace the history, application or location of an entity by
means of recorded information. Traceability can be considered in four distinct
contexts and each of them has a slightly different application 1B29):
V For productstraceability creates a link between materials, their origin and
processing, distribution and location after delivery
V For datait relates the calculations and data generated through a quality loop and
may link these back to the requirements for igqyal
V In calibration it relates measuring equipment to national, international or
primary standards, to basic physical constants or properties or to reference
materials
V In IT and programmingt relates design and implementation processes back to
the requirements for a system.

The seafood industry is a commercial food sector in which traceability is becoming a
legal and commercial necessity (Borre2893). Globalisation of trade and the lack

of international standards have made it difficulidentify the origin and history of
seafood products (Thompse al. 2003), raising concerns from retail, food service,

and consumers about the safety of their seafood supplies to guarantee the final product
quality.

The fisheries industry, already coofited by inherentsafety concerns such as
scrombroid poisoning, parasites, molluscs contaminated with ciguatera, contamination
of trace metals and PCBs, must address existing and emerging legislation and its
effects on trade. Besidesietconcern over declining fish populations and the pressure
from consumers for a maintainable production of foods will have a great impact

the market (Thompsoet al.2005).

A well-designed traceability system may benefit many in the seafood industry
Dickinson and Bailey (2002) suggest that traceability could become a valued public
commodity, especially with regard to food safety. Companies that have accredited and
verifiable traceability systems may be able to command favourable premiums from
their insurance providers by reducing liability in foodborne illness cases (Gledhill
2002). By preserving the identity of favourable attributes throughout the entire food
chain, seafood producers can provide quality assurance securing athiém
reputation (Unevehret al. 1999) and create value if the information is used to
provide assurances to consumers for which they are willing to pay (Bstiley

2002). In the absence of mandatory traceability and in the case of seafood producers
that do not export, themplementation of traceability systems will depend on the
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needs of the individual firm and the benefits that may be gained relative to potential
costs (Thompsoat al.2005).

One of the main advantages of an effective traceability system is the abilibkt
various quality factors to a specific cause (Garda@@®di/). This has for example

been done in the seafood sector, where it has been shown that the quality of the final
product depends on variables like catching ground, seasonslagnieom catb to
processing, age, maturity, gaping, parasites and bruises. Over the last few years,
Icelandic scientists have been working with traceability systems in order to predict
where the best fishing grounds are, considering the above mentioned factors
(Gudmundssoret al 2006 Margeirssoret al 2007). The results show that there is a
direct link between various quality factors of cod fillets and the fishing ground.

Establishing quality parameters from catching to processing is important to guarantee
the quality of the fish as raw material for the industry. Catching is the first and
perhaps one of the most important links in the traceability chain. After bleeding,
gutting, washing and size grading, the fish is ice chilled in tubs, each with a fixed
numberon it. The units are labelled with detailed information on things such as haul
number fishing date and fishing area and this information appears on each tub. That
is the key to trace the catch back to the fishing date/area, even the exact fishing time.
With the integration of all available information in the catch and processing chain it is
possible to increase the yield and quality of the product. This information is valuable
for the fishing industry, as it indicates various quality parameters, e.gh \fibiing
grounds the fishermen should focus on, and which fishing grounds they should stay
clear of.

1.1 Objective and aims

The overall objective of this research is to contribute to the improvement of the
quality control in cod fishing in Icelandic watansing a traceability system as a tool
to improve the quality of the raw material.

The following aims were established for this project:

a) To study traceability linked to quality control in fishing, and observing the
synergism between them.

b) To observe howsome factors can interfere with the quality of raw material
and suggest how they can be used by producers to nsaxgunality and
yield.

c) To suggest a suitable quality control in the Brazilian fisheries uaing
traceability system to improve the quality tfie raw material for the
processing companies and assure the traceability of information throughout
the whole chain, from catch to consumers.

1.2 Rationale

The project can be applied to the fisheries sector in Brazil. Presently there is no
quality control mboard in Brazilian fishing vessels, but most of them are small boats

operated byartisanalfishermen. These boats do not have the adequate facilities to

ensure quality control of their catch. There is a lack of information regarding the

origin of the fish being caught and quality control should be implemented
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immediately after fish is caught. The certified companies that should conduct the
inspection services have limited or no information at all about the traceability of the
catches antheir processig. The Special Secretariat for Aquaculture and Fisheries by
Law no 2.681 (SEARO006) in 2003, attached to the Presidency of the Repuidis
created with the objective to provide support for the development for all areas of the
fisheries sector. The fighies sector lacks research prognaes to improve the quality

of the fish products, both for domestic use and export. This project is going to
demonstrate that traceability, which includes gathering informai@ach stage of

the production chain, igtal for quality control in seafood production.

2 LITERATURE REVIEW

This chapteoutlinesthe available literatureelated to the topic of this repaand is
divided into four subchapter$he first subchapter is about cod fishingceland, the
second is about traceability of fish products in general, the third is about traceability
systems in the Icelandic fishing industry and the fourth is attmuguality of raw
material.

2.1 Cod fishing in Iceland

Cod is caught all arounitelandthroughout the year but fishing is often basthe
winter. Spawning takes place in late winter, mainly off the southwest coast of Iceland
(Icelandic Ministry of Fisherie2007).

Atlantic cod Gadus mohua)s the most important oéll the marine resources in
Iceland. In 2002, Atlantic cod products represented 37% of the catchivdtedand

and 38% of the total seafood export value (Iceland Trade Directory 2003), and 40.3%
of the export value in 2004. Almost 100% of the catakxisorted (Icelandic Ministry

of Fisherie2004).

Iceland is a fish producer and exporgerd fisheries are one of the most important
sectors of the national economwp 2004 the fisheries sector contributed 8.1% of
GDP (Gross Domestic Prodjicemployed 6.7% of the labour force, and generated
60% oftheexport value (Icelandic Ministry dfisheries2004).

2.2 Traceability of fish products

The first project about traceability 1 n s
Pr o d uwhicls was ceordinated by the Norwegian Institute of Fisheries and
Aquaculture and ran from December 2000 to November 2002. It was funded by the
European Commi ssi on under t he AQual ity of
Resourceso t hemat asaesgomsiblg foraenetoping the mrdceFish  w
standards for captured fish, farmed fish and technical aspects, respectively (CEN
2002).The concept of tracing products from their origin to the consumer is not a new

idea. Many industries have incorporateddarct tracing into their internal operations

for decades. Most of us have purchased items, from cars to elecdopripment,

which are labelled with unique serial numbers, allowing manufacturers and
government authorities to identify and locate individpaoducts. However, the
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introduction of traceability into the food supply sector is a relatively new concept that
continues to gain momentum, particularly in the European CommuiAs 2002).

There are many regulations on food traceability thatinge on the sectoDenton
(2001) summarised the direct and indirect requirements in EU law relating to
traceability in the fisheries industry. The relevant aspects of product liability and
safety, fish marketing, fisheries control and food law (fodtllang, food safety and
animal health and welfare) were includéelC Commission Regulation 2065/2001
lays down detailed provisions for the application & Eegulation 104/2000 and
requires that all chilled, frozen, and smoked fish or fillets and steldvhen offered

for retail sale, be labelled in accordance to EO04/2000. In addition to these
requirements, this information must be provided at each stage of the marketing chain,
either by direct labelling or by acceptable commercial documentdEion200Q EU

2001). These provisions require all chilled, frozen and smoked fish or fillets and
shellfish, when offered for retail sale to the final consyrteebe labelled with the
following: the commercial designation of the specimethod of produatin (caught at

sea, in inland waters or farmed) and the catch area (e.g. Pacific) or country of
production, if farmed.

The regulation requires that the labelling information, as well as the scientific name of
the species, be given at each stage of th&etiag chain. This information can be
given by labelling or on packaging, or by means of commercial documents
accompanying the product. For exampte the UK it is generally understood that
commercial documentation (e.g. sales note, invoice) is the oseeais of providing

this information through the chain (FA502).

In the European Community, it is recognised that consumers have the right to receive
information regardingthe origin and composition of their food so they can make
informed decisions FAS 2002). Surveys have shown that a large majority of
consumers both in the European UniotJYEnd in the United States were willing to

pay a premium price for products, which inclumeintry-of-origin-labelling (COOL)

and geographical labelling arzertifications (Wesskd et al 1999 Loureiro and
McCluskey 2000 Clemens and Babcock 200Roosenet al 2003 Umbergeret al

2003).

Information labelling requirements are likely to have a significant impact on the food
market, helping to preverftaud by providing more information to the consumer.
Labelling by itself though does not provide traceability. However, it is an important
aspect of traceability which allows the physical tracking of the product and can be
used as an effective means dffetientiating products and creating brand recognition
(FAS 2002).

Good manufacturing practices (GMP), ISO 9000 quality management, and hazard
analysis and critical control point (HACCP) procedures are growing in use and
broadening the scope of tracedlilin accommodating this information (Md®98).
Inspection and data systems such as HACCP, wdmelmandatory for all seafood,

are designed to control biological, chemical, and physical hazards during processing.
HACCP, however, does not require ac#ability system because most of the
collected data are not communicated to other market channel members in the supply
chain (Hernandez 2001).
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2.3 Traceability system in Icelandicfisheries

According to the Tracefish standard for captured fish, thet&ethe operation of
traceability of fish produstis the labelling of each unit of goods traded, whether of
raw materials or final products, with a unique ID (CEN02). It is important to
implementtraceability from the start and that is why catchis a key link in the
chain, making it possible to verify the origin of the product @005).

Icelandic fish processing plants and auction markets have access to WpEsI®f
information from the bo& logbooks The following informations available before
landing: catching grounds, catching time, landing day and time, fishing gear,
processing method on board (fish older than 12 hours should be landed gutted),
grading size (depending on the boat), temperature records and weight. thsibitg

are landed in tubs, and the tubs are identified with a unique number due to an
agreement between the tub producers. After landing, it is necessary that a label on
each tub will provide the following informationame of the boat which the lot cem

from, fish age (from catch day), species, tub number, weight (of each tub) and date. If
the lot is gathered from many boats, the necessary information is kept and made
available in the auctionds dadog. Atey st em wl
bleedirg, gutting, chilling and size grading, the fish is-awglled in each tub witta

fixed number on it. The first unit is created, asetailed information such as haul
number, fishing date and fishing area will follow with each tub, so the fixed number
of each tub is the key to tracing back to the fishing date/area, even the exact fishing
time (Liu 2005).

During sales, each lot has a unique identification (ID) by combining the following
data:day of sale, action ID, auction number, number of ttehbid number (a serial
number offive digits, where the three first numbers are the bid serial number and the
two last numbers are used if the lot is broken up), buyer ID, tub number, fish age and
type, units available to be sold, weight (the weigheach lot is taken by weighing

one tub, the ice percentage in it and the average is used for the whole lot) (Almeida
2006).

The batch number of raw material is created in the processing plant when the raw
material is received. Althoughbatch of raw mierial may be processed over several
days, the products can always be traced back to the raw material used by this batch
number. So the batch number is the key to link products to raw material. All the
detailed information about the raw material is carmath the batch number (Liu
2005).

When the fish is bought in an auction market or from another fishing boat, the

traceability is less secure. In some cases, fish from different batches/boats can be
mixed if the plant buys fish from more than one vef@sel 2005).

UNU T Fisheries Training Programme 8
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2.4 Quality of raw material from catches

The quality of seafood products depends many variables like catching ground,
season, timéag from catch to processing, age and maturity of the fish, gaping,
parasites and bruises. With a bettieaderstanding of these factors, it is possible to
increase the quality of the raw material inside the traceability system (Birdi99an
Nahmias 2000Margeirssoret al.2007).

In recent times, a lot more emphasis has been put on increasing-tagoFfllet
proportiorrratio) (Asgeirsson2005), and other important factors influencing the
quality of cod for processing have been studied more thoroughly. Love (1975) found
less gaping in large than in small cod. This was contradicted by Birgis868)(who
found more gaping in larger cod. Rikhardsson and Birgisson (1996) concluded that
gaping correlated positively with condition factor and proportion of viscera.
Morphology of the fish has been related to fillet yield (Citegral. 1999) and it is
likely that the condition factor can be used as an indicator for fillet yield, at least
during the time of year when gonads are small. Variation in liver weight can also be
used as a proxy fdhe condition of the fish. Eyjolfssoat al (2001) and Margesison

et al. (2003) found a significant positive correlation between fillet yield trel
condition factor and stated that there was a considerable differetice gondition
factor and fillet yield among catching areas in Icelandic waters. Many resesarche
have found data indicating seasonal and spatial diffesenaelation tothe FP-ratio

in Icelandic cod (Bedd and Marteinsdottir 2000Margeirsson et al. 2006
Marteinsdottiret al. 2000)

According to Margeirssoet al. (2007) fishing ground andeason has a significant
effect on fillet yield, gaping and number of parasites. Tage from catch to
processing (age of the raw material) affegaping and bruises significantly. Fillet
yield has closely correlated to the condition factor and head gir@padt is necessary

to study all these factors that can significantly influence the quality of raw material,
and to implement the quality control inside the traceability system from catch to the
processing companies, to incredlse quality and theeturn of the catciprocessing
chain.

3 METHODOLOGY

Data collection took place in four separate fishing trips, each roughly a month apart.
The first trip was in the beginning of August, when the fishing vessel Sturlaugur H.
Bddvarsson AK, which is a 430 GR(Gross Register Ton) bottom trawlevent to

the fishing grounds northwest of Iceland. The second trip, which took place in the end
of September, was also onboard Sturlaugur H. Bédvarsson AK but this time they went
to fishing grounds southwest of Iceland The third trip was
research vessel Bjarni Seemundsson RE and took place in the middle of October
northwest of Iceland. The final trip was in the beginning of December when a small
bottom trawler, Hringur SH, gathered data in fishing gasuwest of IcelandThe

data collection was done in cooperation of Matis, the Marine Research Institute, the
Directorate of Fisheries and the fisheries companies HB Grandi hf agtu@dur
Runolfsson h{Table 1, Figure 1 and 2).
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Date Vessel Gear Location Location Location Time when Time when I(;?Egﬂ} Volume in
(square no) (GPSstart) (GPSend) haul began haul ended (min) haul (kg)
Sturlaugur H. Bottom 66° 30/ 66° 37
6.8.2007 BoOdvarsson Trawl 624- 674 25°18 24°48 04:12 07:00 168 6600
Sturlaugur H. Bottom 63° 14/ 63°14/
24.9.2007 Boovarsson Trawl 324 24° 05 24° 15 12:45 17:55 310 3300
66° 51/ 67° 00/
19.10.200] Bjarni Bottom 673-674 24° 37 23°58 0337 04:22 45 No data
- Seemundssor  Trawl 66° 53/ 67° 02/
673-674 24° 31 23° 54 05:52 06:37 45 No data
Bottom 65° 23/ 65° 18/
6.12.2007  Hringur Trawl 524 24° 58 24° 43 03:50 06:00 130 500

A

Sturlaugu.r' H. Bodvarsson AK

Figurel: Vessels used for the data collection.

Bjarni Seemundsson RE.
(1585) (1131)

Hringur SH
(2685)
Source:www.skip.is
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Figure2: Location of the hauls
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Data collection onboard the vessels wasalby an employee of Matin the first trip,

the engineer of Sturlaugur H. Bédvarsson AK in the second trip, an employee of the
MRI in the third trip and byanemployee of the Directorate of Fisheries in the fourth
trip.

The data collected onboard da@ divided into two parts i.e. data from the bridge and
data from the processing itself.

Data collected from the bridge was time (start and end of haul), location (GPS
coordinates in the beginning and end of haul), and volume in the haul (Table 1).

Data collection in processing was done on the first 30 cods that came up on the
conveyer belt in the last or second last haul of the trip. The 30 first cods were selected
in order toensure that the samples were relatively random, 30 cods were used because
that gives statistically significant information without being too expensive, and
samples were only taken on the last day of the trip in order to be able to process the
catch in the fish processing plant on tharth day (it is important to proceskd fish

always at the same age). Each fish was marked with an ID tag (Figure 3) atitethen
length wasmeasureavith a steel yardstick (total length to the end of tail in cm), the
weight of the fish was measured ungutted and gutted trenchatuity stage was
estimated macroscopically using the ts\(1958) standards: level 1 for immatuze

for ripening 3 for spawningor 4for spent.

The fish was then stored in plastic tubs (top layer), on ice in the holding room until it
arrived in tke processing plant.

Figure3: Individual cods were marked with an ID tag and put on ice in the holding
room

When the fish had been offloaded it was processed diouhté day from capture in
HB Gr andi 0 ssingf pglasthin Aikranesc (& 1-3 ) or i n the GRO:

UNU T Fisheries Training Programme 11
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processing plant in Grundasfdur (trip 4) (Figure 4. All processing was done by the
same employee of Miatfollowing the example from the flowchart for cod processing
in Figure 5, which madthe following measurements:

Weight of the whole fish

Weight of the fish headed
Weight of the fillets (skinless)
Number of parasites in the fillets
Gaping in the fillets

The number of parasites (hematodes) was counted through the manual inspection and
trimming of each fish fillet on a candling tabBaping was measured by putting a
transparent plastic card with a grid on the fillets (Figure 6). The grids were 4x4 cm. If

a gaping area in the fillet was as big as one grid, it counted as one grid (Margeirss

et al.2006).

Figre4: Procesing line
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Figure5: Flowchart of a typical cod processing

Figure6: aping measured by puntg) a transparent plastic card with a grid on the
fillets.
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