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Zusammenfassung
Das (MG) wird traditionell als i in i, als Pigment und als Nahrungsadditiv benutzt. In der

Fischzucht wird es als wirkungsvolles Fungizid, Parisitizid, und benutzt. Im Fi: sict

das MG in Leukomalachitgrine (LMG), das wegen seiner lipophylen Ergenschufren eine ldngere Zeit im Fettgewebe anhdlt. Zahlreiche
Untersuchungen in vitro und in vivo zeigten zytotoksische, kanzerogene, mutagene und teratogene Eigenschaften von MG und LMG vor.
Deshalb ist die Anwendung von MG verboten bei Tierarten, die fiir die menschliche Nahrung bestimmt sind, u.zw. in den USA und in der EU.
Trotzdem wird das MG immer noch in der intensiven Fischerei benutzt, so befinden sich Reste von MG und LMG am hdufigsten in Inzidenz

der nicht erlaubten in den der . Die EU hat deshalb die Grenze der mindest erforderlichen Wirksamkeit

der Methadendurchfuhmng MRPL (engl. minimum required performance limit) von 2 ig/kq fir die Bestlmmung von MG und LMG
96 die MG und LMG im Fis

A 5 h . Trotz des Verbotesind nndNndErEb d h

hoh dLMGin allen Fischen und Fisc Inder Zei 2002und 2011 wurden

durch die schnelle Warnung fiir Nahrung und Tiernahrung RASFF (engl. Rapid Alert System for Food und Feed) erhhte Konzentrationen von
MG und LMG bei 123 Fischarten und Fischerzeugnissproben vorgefunden. Die hichste Zahl von 50 Proben wurde im Jahr 2005 notiert. In der
Gesamtzahl der Muster waren 47 Muster aus Vietnam, 12 aus Indonesien, 10 aus China und 3 aus Thailand, bzw. 58,5 % der Muster stammte
aus. As:en Demzufolge rsfdre Komro//e der MG und LM wichtig fiir. der Vi
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Controllo del verde di malachite nei prodotti di acquacoltura

Sommario

Il verde di malachite (VM) di solito si usa come il colore trefenilmetanico nellindustria tessile, come il pigmento e anche come l'additivo

a!/menmrs Nellallevamento di pesci vlene usato come un fungicido molto efficiente, parasiticide, antiprotosoico e batterocido.
del pesce il VM si nel verde leuc ite (VLM) che, per le sue caratteristiche lipofili, si mantiene nel tessuto

grasso per un periodo piti lungo. Numerose ricerche in vitro hanno dimostrato le caratteristiche citotossiche, cancerogene, mutagene

e taretogene del VM e del VLM. Percio I'uso del VM é proibito dalle sorte alimentari destinate all‘alimentazione umana negli Stati Uniti e

nell'Unic ibizione il VM si usa ancora nellintensa pesca negli stagni ed i residui di VM e VLM appaiono piti

spesso nell /nc/denza delle materie non permesse nei prodotti dell‘acquacoltura. Percio 'Unione europea ha prescritto il limite della meno

richiesta efficienza di esecuzione di metodi (MRPL, in inglese minimum required performance limit) di 2 ug/kg per determinare i VM e VLM.

Shellfish and crab production is an ancient, traditional trade, which has lately become a profitable industry connected with tourism.
In Croatia some 3 000 tons of mussels are produced annually and sold exclusively on the domestic market, as delicious quality food
with singular sensory traits and high quality proteins. Mussels harvested for the domestic market meet the requirements of the Regu-
lation on the hygiene of food of animal origin (NN 97/2007) and as such are delivered to dispatch centers, where they are packaged. In
addition to monitoring in production areas and relaying areas, a monitoring system which includes laboratory testing has also been
set up for food business operators, with the aim of i whether they meet the i for the final product in all phases
of production and distribution. Apart from these control measures, it is also important to maintain good hygiene practices (and the
HACCP system) during transportation and storage of shellfish, with the aim of protecting consumer health.
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Shellfish and crab production is an
ancient, traditional trade, which has
lately become a profitable industry
connected with tourism. In Croatia
some 3 000 tons of mussels are pro-
duced annually and sold exclusively
on the domestic market. What makes
shellfish special is the fact that they
are sold live and are the most valued
as live, rather than thermally proce-
ssed, with the meat separated from
the shell. Live shellfish are a delicacy,
eaten raw or only slightly thermally
processed.

Mussel Farming and

Harvesting

Al shellfish, including mussels,
are very good for human nutrition
because they contain high quality
proteins and have distinctive sen-
sory traits. Due to the constantly
increasing exploitation of natural
sources of bivalve shellfish, the den-
sity in natural habitats is significantly
reduced and it is now an imperative
to intervene by creating farming are-

the most productive and are being
densely populated by shellfish for
use in the food industry. Shellfish
are usually bred on vertical lines, the
so - called pergolari, and in baskets.
Collectors may collect and harvest
live shellfish only in production are-
as which have defined location and
boundaries, and have been classified
by an authorized body into classes A,
B or C. Shellfish are harvested when
they have reached commercial size,
which depends, among other things,
on the farming method. The verti-
cal lines (‘pergolari’) and baskets are
drawn out of the sea and shellfish
are 'harvested;, then washed in pure
sea water to remove slime and algae,
and sent to dispatch centers. Shell-
fish living at the bottom of the sea
are harvested by special fishing tools
(rapido trawls, mussel rakes, dred-
ges) dragged along the sea bottom,
or by divers.

Production areas have to be classi-
fied in accordance with the Regulati-

animal origin (Anon., 2007, c). Shell-
fish harvested in a class A producti-
on area may be directly transported
to dispatch centers, whereas those
harvested in a class B area may be
placed on the market for human con-
sumption only after processing in a
depuration facility or a relaying cen-
ter. Shellfish from a class C harvesting
area may be placed on the market
only after relaying over a long period.

Dispatch Centers and

Depuration Centers

Harvested shellfish to be placed
on the market are transported to
dispatch centers and packaged the-
re. Dispatch centers may process
only shellfish which meet the requ-
irements of the Regulation on the
hygiene of food of animal origin
(Anon., 2007, b), i.e. shellfish from the
class A harvesting area or from a re-
laying area or a depuration center or
another dispatch center.

Shellfish which have to be purifi-
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ed in a depuration center must first
be cleansed of slime and accumula-
ted dirt, and the purification system
has to enable live shellfish to quickly
start and continue feeding through
filtration, extract the remainders of
contamination caused by sewage
and wastewater and prevent recon-
tamination. Purified shellfish have
to be alive in order to be packaged,
stored and prepared for transport
before marketing. All the processes,
as well as the conditions to be com-
plied with by depuration centers, are
illustrated in the Guide for food busi-
ness operators in depuration faciliti-
es for live shellfish (Anon., 2011).

Legal Provisions

In spite of many efforts to ensu-
re food safety, numerous episodes
of alimentary bacterial infections
and intoxications are still recorded
worldwide. The introduction of the
HACCP system in the food industry
has significantly improved food sa-
fety, but it s still not possible to com-
pletely eliminate pathogens from
primary food production, especially
for food sold without prior thermal
processing. As part of the alignment
of Croatian legislation with the EU
acquis communautaire, Croatia has
set up a monitoring system, with the
Plan for monitoring sea and shellfish
quality in live shellfish farming and
relaying areas (Anon., 2010, a).

The primary purpose of this plan is:
to test the microbiological quality
of live shellfish in farming and re-
laying areas;

«+ to test for presence of toxic plan-
kton and potentially toxic plan-
kton in the waters of farming and
relaying areas, and of biotoxins in
live shellfish;

« to test for presence of chemical
contaminants in live shellfish;

+ to avoid abuse regarding the ori-

gin of live shellfish;

to perform preliminary analyses

of new production areas.
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Systematic monitoring according
to annual Plans was introduced in
2005 (Anon., 2005, a) and changes
since have included varying num-
bers of production areas, continuo-
us sampling points and sampling
dynamics. The division of producti-
on areas has stabilized since 2007.
Some areas have been monitored as
preliminary areas, and sampling of
shellfish in order to determine the-
ir microbiological quality has been
done at three farming levels for some
areas (Anon., 2007, a).

According to the Regulation on
the hygiene of food of animal origin
(Anon., 2007, b), in addition to com-
pliance with the microbiological cri-
teria (230 MPN of E. coli per 100 g of
meat and intervalvular fluid - Anon.,
2008.b), food business operators also
have to ensure that live shellfish pla-
ced on the market for human con-
sumption meet the following requi-
rements:

1. they must have sensory traits
characteristic of fresh and vital
shellfish: their shell may not be
dirty, they have to respond to per-
cussion appropriately and have a
sufficient amount of intervalvular
fluid

2. they may not contain total levels
of marine biotoxins (measured
in the entire body or in all edible
parts separately) above those
prescribed for
a) biotoxins which cause paralysis

(Paralytic Shellfish Poison -
PSP): 800 micrograms per kilo-
gram;

b) biotoxins which cause memory
loss (Amnesic Shellfish Poison —
ASP): 20 milligrams of domoic
acid per kilogram;

) okadaic acid, dinophysis toxins
and pectenotoxins together:
160 micrograms of okadaic
acid equivalent per kilogram;

d) yessotoxins: 1 milligram of
yessotoxin equivalent per kilo-
gram;

e) azaspiracids: 160 micrograms

of azaspiracid equivalent per
kilogram.

Shellfish producers suffer losses
when mussels cannot be marketed
due to the presence of biotoxins or
a greater number of Escherichia coli
in the meat and intervalvular fluid.
The highest level of E. Coli allowed
for the direct marketing of live shell-
fish is 230 MPN in 100 g of meat and
intervalvular fluid (Anon., 2008, b). In
case of an increase in the count of E.
coli, producers have two options: to
send shellfish to a depuration center
or a relaying center. In both cases,
they have to wait until the number of
microorganisms is below the highest
level allowed, whereby purification
as described above is still of questi-
onable effectiveness and time-con-
suming. Purification in depuration
facilities lasts for at least two days
and in relaying centers for at least
two months. If the presence of bio-
toxins is established, the authorized
veterinary inspector issues a ban on
harvesting and/or collecting, traffic-
king and marketing of live shellfish
in the area from which the contami-
nated shellfish originated, and sam-
pling of live shellfish to be tested for
biotoxins in the source area every 48
hours, until the level of biotoxins has
been reduced to comply with the
sanitary conditions for live shellfish
(Anon., 2009, a).

Classification of

Production Areas

Based on tests of shellfish meat
and intervalvular fluid for the most
probable number of Escherichia coli,
carried out on official control sam-
ples, the authorized body classifies
production areas, determines their
locations and boundaries and sets
up continual monitoring of the areas.
Production areas may be ranked into
three classes, depending on the level
of fecal contamination established in
tests of at least 12 samples collected
at regular intervals during the period
of minimum 12 months (Table 1. Cla-
ssification Criteria).
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Table 1. Classification Criteria for the Classification of Shellfish Farming Areas

and Relaying Areas ( Anon., 2010, a)

Class Microbiological standard e eat e
arvest
Live bivalve shellfish in this class
A may not exceed the level of 230 None
MPN* of E. coli in 100 g of meat and
intervalvular fluid (ISO/TS 16649-3)
Live bivalve shellfish in this class :
Purification, relaying or thermal
B may not exceed the level of 4 600 e e d
MPN* of E. coliin 100 g of meatand ~ PrOcessing by authorize
intervalvular fluid (ISO/TS 16649-3) e
Live bivalve shellfish in this class
may not exceed the level of 46 000 Relaying or thermal processing
4 MPN* of E. coliin 100 g of meatand by authorized procedures

intervalvular fluid (ISO/TS 16649-3)

*MPN /most probable number

For the purposes of classification,
the authorized body makes up a list
of human and animal contaminati-
on sources that might cause conta-
mination in the given farming area.
Furthermore, it tests the levels of
organic contaminants released du-
ring different seasons, depending on
the seasonal changes in human and
animal populations in the basin, the
levels of precipitation, sewage and
wastewater treatment etc. Contami-
nant circulation traits are establis-
hed based on the effects of currents,
bathymetry and tides in the farming
area. Based onan analysis of the obta-
ined data, a shellfish sampling plan
for the area is created, stating the

Contamination

A) Microbiological

Contamination

When sampling results show that
the sanitary requirements for shell-
fish have not been met or that there
is any danger to human health, the
authorized veterinary inspector must
act in accordance with the Regulati-
on on microbiological classification
and procedure in case of live shellfish
contamination (Anon., 2009, a). This
Regulation prescribes the procedu-
re for classification of preliminary
production areas and the course of
action to be taken by state veterinary
inspectors, authorized shellfish sam-
plers and authorized laboratories in

number of samples, the phi-
cal distribution of sampling points
and sampling frequency, which are
to ensure that the results of analysis
are representative as much as possi-
ble of the given area. After the pro-
duction areas have been classified, a
Plan for monitoring sea and shellfish
quality in live shellfish farming and
relaying areas is drawn up. Until 2010
a new Plan was created each year,
but it has been constant since. The
Plan must consider possible fluctua-
tions in fecal bacteria contamination,
fluctuations in the presence of bio-
toxins - producing phytoplankton,
and the possible presence of chemi-
cal contaminants.

case of mic ical and biotoxin
contamination.

If tests of shellfish samples from
class A production areas reveal the
most probable number (MPN) of
Escherichia coli to be 230 to 4 600
/100 g of meat and intervalvular flu-
id, the authorized laboratory must
immediately notify the authorized
veterinary inspection office. The aut-
horized veterinary inspector then
informs all the registered shellfish
producers and collectors, depuration
facilities and dispatch centers, and
issues a directive ordering purificati-
on of shellfish in depuration facilities
or relaying areas. The same directive

orders resampling in the area on the
seventh and tenth day from the date
when the sample with a positive E.
coli finding was taken. If the tests of
both new samples find less than 230
MPN of E. coli per 100 g of meat and
intervalvular fluid, the veterinary
inspector may lift the obligation of
purifying shellfish. If one of the sam-
ples contains more than 230 MPN
of E. coli, the obligation of purifying
shellfish remains, and a formal de-
cision is made to reclassify the area
into class B or C. If values obtained by
sampling in the same area during the
next three months are higher than
230 MPN of E. coli per 100 g, the aut-
horized veterinary inspector makes a
formal decision to reclassify the area
in the appropriate microbiological
class, without resampling.

If tested shellfish samples from the
class A or class B farming area are
found to contain the MPN of E. coli
between 4 600 and 46 000 / 100 g
of meat and intervalvular fluid, the
steps to be taken by the authorized
laboratory and veterinary inspector
are the same as described above. De-
pending on the results of resampling,
two procedures are possible. If both
new samples contain between 230
and 4600 MPN of E. coli per 100 g, the
veterinary inspector orders shellfish
purification in depuration facilities or
relaying areas. If both new samples
contain between 4 600 and 46 000
MPN of E. coli per 100 g, the area is
classified as class C and is thereafter
treated as all class C areas (obligatory
shellfish purification in relaying areas
or thermal processing).

If resampling in the area shows
good results and the area remains
class A or class B, microbiological con-
tent is monitored for the following
three months. If a single result du-
ring this period is above the values
allowed for the microbiological cla-
ss of the given area, the veterinary
inspector reclassifies the area into a
lower class, without resampling.
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Should the MPN of E. coli in sam-
ples exceed 46 000/100 g, the autho-
rized laboratory must immediately
inform the authorized veterinary in-
spector, who in turn informs all other
shellfish business operators. The ve-
terinary inspector also issues a for-
mal decision banning traffic of har-
vested shellfish and ordering resam-
pling on the seventh and tenth day. If
the results of both new samples are
below 46 000 MPN of E. coli/100 g,
the area is classified as class C. If the
results show more than 46 000 MPN
E. coli/100 g, the veterinary inspector
issues a ban on shellfish harvesting
and collecting in the area. The area
continues to be monitored, and if
the subsequent three samplings all
show values within the limits of a
higher microbiological class, the ve-
terinary inspector issues a decision of
reclassifying the area, thereby lifting
the ban on shellfish harvesting and
collecting.

In all three cases of microbiological
contamination, purification of shell-
fish may be replaced by thermal pro-
cessing in authorized facilities in the
following manner:

(a) sterilization in hermetically sea-
led containers or

(b) thermal processing which inclu-
des

—immersion in boiling water until
internal meat temperature re-
aches a minimum of 90° C and
maintenance of this tempera-
ture for at least 90 seconds;

- cooking for a period of three to
five minutes in a closed contai-
ner with a temperature of 120°
C to 160° C and the pressure
of 2 kg/cm? to 5 kg/cm?, after
which the shell is detached
from the meat and the meat is
frozen until its internal tempe-
rature reaches -20°C;

- exposure to steam under pre-
ssure in a closed container,
whereby the requirements for
cooking time and internal tem-
perature of mollusk meat have

MESO
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to be met (ANON., 2007, a).

B) Biotoxin Contamination

When an authorized laboratory
finds biotoxin levels in a live shell-
fish sample greater than allowed, it
immediately informs the authorized
veterinary inspection office. The ve-
terinary inspector forwards the in-
formation on biotoxin presence as
soon as possible to shellfish produ-
cers, collectors, depuration centers,
dispatch centers, the sanitary in-
spection office, local health centers,
the Croatian National Institute of
Public Health, the Croatian Chamber
of Trades and Crafts, the Ministry of
the Interior and the Ministry of Agri-
culture - Veterinary Directorate. An
oral decree is issued immediately,
and within 24 hours a written decree
banning harvesting, collecting and
trafficking of live shellfish harvested
in the area which tested positive for
biotoxins. Sampling of live shellfish
is scheduled every 48 hours, until bi-
otoxin level is below the maximum
allowed. The closed harvesting area
may be reopened only after two
samplings have had results within
the prescribed limit.

Monitoring

Regular veterinary monitoring of
production areas and relaying areas
includes checks on:
« abuse regarding live shellfish ori-

gin and destination;
microbiological quality of live
shellfish with respect to produc-
tion areas and relaying areas;
presence of toxin-producing
plankton in the waters of produc-
tion areas and relaying areas and
biotoxin presence in live shellfish;
presence of chemical contami-
nants in live shellfish.

Inspection of Dispatch

Centers, Depuration

Centers and Relaying

Areas

In addition to monitoring of pro-
duction areas and relaying areas, a
monitoring system which includes
laboratory testing has also been
set up for food business operators
(FBOs), with the aim of establishing
whether they meet the requirements
for the final product in all phases of
production, processing and distribu-
tion. This system makes certain that
levels of marine biotoxins and conta-
minants do not exceed safety limits
and that the microbiological quality
of shellfish does not pose a danger
to human health. While inspecting
dispatch centers, the authorized ve-
terinary inspector looks into the self
- control procedures of FBOs, and es-
pecially the compliance of products
with the prescribed conditions. The
veterinary inspector performs official
controls with the purpose of ensu-

ring that FBOs comply with certain
requirements of the Regulation on
official controls of food of animal
origin (Anon., 2007, c) relating to the
provisions of the Regulation on the
hygiene of food, the Regulation on
the hygiene of food of animal origin
and the Regulation on animal by -
products not fit for human consump-
tion.

Official controls of dispatch centers.
and depuration centers also include
audits of good hygiene practices
(GHP) and procedures pertaining
to the application of HACCP-based
principles. Audits of GHP verify that
FBOs continuously and properly
apply procedures concerning at least
the general official control principles
(Anon.,, 2007, c):

(a) checks on food chain informati-
on;

(b) the design and maintenance of
premises and equipment;

(c) pre - operational, operational and
post-operational hygiene;

(d) personal hygiene of staff;

(e) training in hygiene and in work
procedures;

(f) pest control;

(g) water quality;

(h) temperature control;

(i) control of food entering and lea-

ving the establishment;

control of accompanying docu-

mentation.

Audits of HACCP-based procedu-
res are to verify that FBOs apply the
procedures continuously and pro-
perly, and especially to determine
whether the procedures guarantee
compliance with the Regulation on
the hygiene of food of animal origin
(Anon., 2007, b) and compliance of
products of animal origin with the
sanitary conditions prescribed for
live shellfish (Anon., 2007, b), i.e. that
the products:

(a) comply with the microbiological
criteria (Anon., 2007, ¢, Anon.,
2007, b, Anon., 2008, b);

(b) do not contain biotoxins above
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permitted levels (Anon., 2007, c);
(c) do not contain chemical contami-
nants (Anon., 2008, c).

Dispatch centers are inspected
for compliance of products with the
Regulation on the hygiene of food
of animal origin (Anon., 2007, b)
and with the general requirements
for the release of live shellfish to
market (product identification la-
bel, accompanying documentation,
collector’s name and address, collec-
ting/harvesting date, location of the
farming area described in as much
detail as possible or marked with
a numerical code, health status of
the farming area, shellfish type and
quantity, destination of the product
line). Documentation which accom-
panies products from a relaying area
should, among other things, con-
tain information on the location of
the relaying area and the duration
of relaying. Shipments from a depu-
ration center should, among other
things, contain information on the
depuration center, the date of deli-
very to the center and the dates for
the beginning and the end of the
purification process. In addition,
documentation on the effectiveness
of purification in the center should
be reviewed. Proof of effectiveness
of a depuration center must be su-
bstantiated by reports of an autho-
rized laboratory, drawn up prior to
the opening of the center, and then
checked at regular intervals as part of
self - control, in accordance with the
Guide for food business operators in
depuration facilities for live shellfish
(Anon., 2011, EU Working Group on
Microbiological Monitoring of Bival-
ve Mollusk Harvesting Areas, 2007).
In order for shellfish to be marketed
via a dispatch center, they must first
be examined for compliance with
the prescribed sanitary requirements
for live shellfish, as mentioned above
(Anon., 2007, b).

In lieu of a conclusion it should
be reminded that water organisms,

s) as safe food

though being of great benefit to
humans, also pose a real danger to
human health. Shellfish may conta-
in levels of toxins, microorganisms
and heavy metals that exceed the
allowed limits. By regular sampling of
sea water for phytoplankton makeup
and of shellfish for presence of heavy
metals, E. coli and biotoxins, negative
consequences to human health may
be reduced to the lowest possible
level. Wild harvested shellfish pose a
separate problem, since their harvest
areas are not controlled. In addition
to these controls, it is important to
maintain good hygiene practices
during transportation and storage
of shellfish. Preparation at home is
also significant, whereby more atten-
tion should be paid to thermal pro-
cessing. It should also be noted that
highly sensitive consumer groups
are at the greatest risk. However, con-
sidering the eating habits of Croatian
consumers, who on average eat less
than 8 kg of fish and shellfish a year,
the health risks of shellfish and fish
consumption are relatively low. Food
safety is the basic requirement to be
met by all food producers and other
food business operators, and this is
why shellfish safety and hygiene is
important.

*This paper is an abstract from the master
thesis by Natalija Dzafic: Effect of Systematic
Monitoring of Hygienic Quality in Mussels
(Mytilus galloprovincialis) on the Territory of
Istria County. Master Thesis. University of Za-
greb, Faculty of Veterinary Medicine, p. 141,
2012 (Mentor: Bela Njari, Prof. PhD)
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Die Zucht von Pfahlmuscheln (Mytilus galloprovincialis) als sichere Nahrung
Zusammenfassung
Die Erzeugung von Krebstieren und Krebsen ist eine Tatigkeit, die aus den friiheren Zeiten stammt. Sie ist traditionell mit der
Bewohnerschaft verbunden. In der letzten Zeit entwickelt sich in eine eintréigliche Industrie, die mit dem Tourismus verbunden ist.
In Kroatien werden jihrlich etwa 3 000 Tonnen Pfahimuscheln erzeugt, die ausschlieBlich auf dem Binnenmarkt placiert werden, als
schmackhafte und sehr gute Nahrung von eigenartigen sensorischen Eigenschaften und qualitativ sehr guten Qualitét. Gefangene
Krebstiere, bestimmt fiir die Marktzwecke, entsprechen den Verordnungen der Dienstvorschrift iiber Hygiene der Nahrung animaler
Herkunft (Anon., 2007.b) und als solche werden sie in die Distributionszentren geliefert, wo sie in Emballageeinheiten verpackt
werden. Neben dem Monitoring in Erzeugunsgebieten und Gebieten fiir neues Anlegen, ist ein Kontrollsystem entwickelt worden,
das Laboruntersuchungen einschlieBt, mit dem Ziel der Uberpriifung der Subjekte, die mit Nahrung handeln, im Sinne der Erfiillung
vonF gen fiir Endj in allen und Di: ion. Neben der Kontrolle ist es wichtig, eine
gute hygienische Praxis (und HACCP System) beim Transport und Lagerung der Krebstiere mit dem Ziel des Verbraucherschutzes
durchzufiihren.
Schliisselwarter: Pfahimuschel, Kontrolle

Allevamento di cozze (Mytilus galloprovincialis) come alimentari sicuri

Sommario

La produzione di molluschi e granchi é conosciuta gia dai tempi antichi, ed é tradizi legata alla ione, e negli ultimi
tempi sta diventando un’industria che porta molto denaro essendo legata strettamente al turismo. In Croazia vengono prodotte 3
000 tonellate di cozze, che poi si offrono e vendono solo al mercato domestico come un alimentare gustoso e di qualita, dalle parti-
colari caratteristiche sensoriche, e con una notevole percentuale di proteine. | molluschi destinati al mercato sono contemporanea-
mente conformi alle norme del Regolamento di igiene degli alimentari di origine animale (Anon., 2007 b) e come tali arrivano negli
centri di distribuzione dove vengono confezionati nelle unita d'imballaggio. Insieme con il monitoraggio nelle aree di produzione e
nelle aree per un nuovo deposito, é stato smbrllto anche il sistema di sorveglianza in cui si eseguono le ricerche laboratoriche con lo
scopo di controllare tutte le fasi di, ione e i Per la salute di i & molto impe una buona
prassi igienica (ed il sistema HACCP) durante il trasporto e limballaggio di molluschi.
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n on influence of animal welfare to meat quality duri

Consumer opinion on influence
of animal welfare to meat quality
during processing
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In recent years consumers have been even more interested in the manner and procedures of food production. They want to know
about the origin of meat they buy, and they choose the products according to their findings. Consumers are interested in whether
the animals were treated in accordance with welfare during breeding, transport and processing, and they demand humane methods
even more. A poll was conducted in the period from October to Decemberin 2011 on the sample of 187 randomly selected examinees
from the area of Sisak — Moslavina County, City of Zagreb County and Zagreb County. 45.5% of male and 54.5% of female examinees
took part in the research. Similarly to the results of the researches conducted so far in Croatia, but also to the prevailing opinion in the
EU countries, the majority of examinees in this research lists high concern for animal welfare. But, regardless of their concern, most of
them don't take animal welfare into consideration when they buy meat. Sample size and the procedure of sampling in this research
enable making some conclusions on Croatian meat consumers and their attitudes toward animal welfare. But, these researches are
necessary to be repeated on a larger sample and the distribution of examinees through all the areas of the Republic of Croatia.
Keywords: animal welfare, meat quality, consumers, poll
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Introduction

Along with the development,
progress and maturation of human
civilization there appears empa-
thy, not only towards other people,
but towards animals too, including
those which are used for food. Ex-
cept for the welfare of animals which
at some points becomes a goal in
itself, we also become conscious of
its influence to meat quality, taking
into consideration health safety of
the meat, as well as its sensory char-
acteristics. In recent years consum-
ers have become more interested in
the manner and procedures of food

production (Gade, 2002), they want
to know about the origin of the meat
they buy (Warriss and Brown, 2000),
and they choose the productsac-
cording to these findings (Busquin,
2004).

Speaking of animal welfare, there
is often forgotten the fact that it
doesn’t stop when an animal leaves
the farm, but it should continue
through the entire process of trans-
port and processing. Therefore, ani-
mal welfare in general, but welfare
of farm animals in slaughter line as
well have been taking increasingly

important role nowadays (Petak
and Miku, 2011). The researches
conducted in Great Britain have
shown that 87% of the poll exami-
nees were concerned for handling
farm animals, i.e. whether they suf-
fered in the process of meat produc-
tion (Bennett, 1996). Consumers are
interested in whether the animals
were treated in accordance with
welfare during breeding, transport
and processing (Warriss and Brown,
2000) and they demand humane
methods to be used (Appleby and
Hughes, 1997).
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