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Quality of fish and fishery products

QIM (Quality Index Method)

Microbiota and freshness/shelf-life

Over the years, ILVO - Technology and Food department has gained a lot of knowledge about microbiological
techniques in many food products. Recently, this knowledge is also implemented in the study of fish- and fishery
products. Fish freshness, shelf-life, specific spoilage organisms (SSO) and food safety are under study. At the
moment, the research is mainly focused on common shrimp (Crangon crangon), ray, herring and aquaculture
products such as Pangasius- and Tilapia fillets.

The total viable count of fish microbiota during storage has been performed on several fish- and fishery product
samples. Recently, microbial changes of cooked shrimp and Pangasius fillets during shelf-life have been studied.
The shrimps were caught, sorted and cooked on board according to normal Belgian fishery procedures but without
adding preservatives. For transport, they were put on ice. Microbiological analysis was performed at regular time
intervals during storage. The microbiota was studied on a general medium (Plate Count Agar (Oxoid) and four group-
specific media (Iron Agar, Man Rogosa Sharp (Oxoid, pH 6.5), Violet Red Bile Glucose Agar (Oxoid) and
Pseudomonas Cetrimide Fucidine Cephaloridine (Oxoid)). The shrimps at 7.5 ± 0.5°C were only analyzed after 5 days,
due to the high amount of micro-organisms at that stage, further analyses seemed unnecessary.

Some results are given below:
In graph 1, the change in microbial growth is given for cooked shrimp during ice storage (0 ± 0.5°C) and at 7.5 ±
0.5°C The graph shows that Pseudomonaceae seem to have a important role during the iced shelf-life of cooked
shrimps, though, their role may not be overestimated. There were no Enterobacteriacea counted during the iced
storage. At 7.5°C storage temperature, a small increase was noticed (not shown in graph).
Abuse of temperature, has a big impact on the microbial biota, since a steep increase is noticed at a temperature of
7.5 ± 0.5°C. Especially the growth of H2S-producing bacteria at higher temperatures is remarkable.

A similar study was performed on Pangasius fillets (Graph 2). The fillets were transported in frozen state and kept at
-20°C until analysis. Before analysis, they were defrosted in ice water according to industrial procedures. During
further storage, the defrosted fillets were put on ice (0 ± 0.5°C) and were analyzed at regular time intervals.

Graph 2 shows the results of the analysis. Bacterial growth stayed low and practically “status quo” during the first
days of storage. At the 7th day of storage, a steep increase in total viable count on Plate Count Agar was detected. At
the same time, a similar increase of growth of lactic acid bacteria, Pseudomonaceae and H2S-producing bacteria was
detected. The number of yeasts and fungi during the experiment did not differ much, while Staphylococcus sp.
showed a mild increase after 7 days.

Left: Graph 1: The
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Besides conventional microbiological techniques, several molecular techniques such as rep-PCR (fig 1) and DGGE
are used and optimized for fish and fishery products in order to study the microbiota during shelf-life and during
processing of fishery products. Identification of the microbiota is performed based on 16S rDNA gene sequence.

The spoilage potential of the fish microbiota will be studied based on chemical analyses concerning TMA-
production, H2S- production, TVB-N values, … Also the characterization of toxic capacities of strains such as
biogenic amine production will be investigated primarily based on the presence of the decarboxylation genes and
subsequently through HPLC techniques.

Biogenic amines

Biogenic amines (BA) are formed through decarboxylation of free amino acids. Many micro-organisms have a
decarboxylation gene, which can be detected by PCR-techniques. For the microbiota found on common fish
species, a screening for the presence of the decarboxylation genes for several biogenic amines will be performed
and the production of BA will be studied at ILVO T&V. The actual presence of biogenic amines can be detected by
several chemical techniques, such as the official spectrophotometric method or ELISA tests. These have however
proven to be insufficient for the detection of biogenic amines in fish. Those methods can only detect histamine and
other biogenic amines will possibly interfere, causing inaccurate results. Since the hypothesis of histamine alone
causing scromboïd poisoning has lost popularity and a combination of several biogenic amines is thought to be the
cause, ILVO – Fisheries has started to optimize a HPLC-method, which is able to detect other biogenic amines (fig 2)
such as putrescine, cadaverine, histamine, tyramine, spermidine and spermine, qualitative as well as quantitative. A
comparison of the three techniques has proven that the HPLC-method is equally accurate as the official
spectrophotometric method, but that lower levels of biogenic amines can be detected.

Fig. 2 Chromatogram of the different

amines in several concentrations.

Abbreviations: (IS) internal standard,

(PUT) putrescine, (CAD) cadaverine,

(HIS) histamine, (TYR) tyramine,

(SPD) spermidine, (SPM) spermine.

Contaminant analysis

Authenticity

Aquaculture

ILVO-Fisheries is investigating the potential of growing marine fish and shellfish in land-based cultures as a means
of conversion from conventional fishing and farming activities to aquaculture. The use of state of the art
recirculation techniques, however, opens up new possibilities for the land-based culture of high-valued species such
as sole, turbot and shrimp, while the re-use of nutrients can reduce feeding and discharge costs.

The techniques can also be combined in integrated systems, where the effluent water is used to grow micro-algae or
salty crops, or to culture filtering shellfish and polychaete worms. Solid advice is essential to back up farmers who
have decided to convert to aquaculture. ILVO-Fisheries has many years of expertise in the field of fish and shellfish
culture, and provides scientific advice and technical assistance to the development of land-based aquaculture units.

Authenticity research on fish, crustaceans and molluscs is necessary in order to meet the European and local laws
concerning labelling, quality and import rights. Identification of fish and fishery products is performed at two
different levels at ILVO – Fisheries. For fresh and frozen products identification is done protein- profiling based on
ISO-electrical focussing of water-soluble muscle proteins. For processed foods, DNA profiling will be used based on
DGGE, SSCP and RFLP techniques. Therefore, a reference-database of combined protein and DNA profiles has been
put up. Unknown specimens can then be quickly compared to that reference-database.

Contaminants such as PCBs which were used for a long period
before their negative effects were known. They are known to break
down very slowly and to be active in the environment for a very
long time. At ILVO- Fisheries, the Belgian part of the North Sea (fig
3) is monitored continuously for several PCB’s, organochloro
pesticides and PAKs. Mainly fine sediment (<63µm), epibenthos
species such as shrimp, mussels, hermit crabs, sea anemones,
starfish and littoral crabs and some demersal fish species are
monitored.

Fig. 3 Monitoring

stations of ILVO at the

North Sea

One of the studies concerning contaminants is given below. In graph3 and 4, the concentration of PAKs and
organochloro pesticides in common shrimp over the years is given.
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Fig 1: GTG5 rep-PCR
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Quality parameter Description QIM score

fresh, transparent, red-orange colour,  metallike 

side line, ventral side cream coloured
0

less transparent, grey, less shiny,  ventral side less 

bright
1

mat, ash-grey 2

clear, not clotted 0
milky, clotted 1
yellow and clotted 2
convex 0
flat, lightly sunken 1
sunken 2
transparent cornea, clear pupil, yellow border 

surrounding pupil 
0

mat, yellow border less visible, cornea slightly  

murky 
1

milky pupil, milky cornea 2
grey, cornea grey or red 3
fresh, seaweed, grass, metal 0
neutral, slightly muf, metal 1
mouldy 2
acid, rot, faecal 3
fresh colour, bordeau 0
reduced fresh colour, bordeau 1
reduced colour, yellow spots 2
yellow-brown discolouration 3
no mucus or tranparent mucus, lamellae bit sticky 0
milky mucus, lamellae sticky 1
yellow-bown mucus, lamellae sticky 2
in rigor 0
strong and elastic 1
less strong and elastic 2
soft 3
bright colours, brown and green-blue colour, clear 

pattern visible 
0

pattern less visible, various colours 1

pattern not to distinguish , grey/brown colours 2

Total QIM score 0-22

Skin appearance

Skin mucus

Eyes Form

Eyes Pupils

Fins

Gills Odour

Gills colour

Gills mucus

Texture

The Quality Index Method (QIM) is an accurate and objective
method for the determination of fish freshness and is based upon
objective evaluation of certain attributes of raw fish (skin, eyes,
gills etc) using a points scoring system (from 0 to 3). Many
attributes are included so a sample cannot be rejected on a basis
of a single criterion. Minor differences in results for any one
criterion do not unduly influence the total QIM score. The lower the
score the fresher the fish.
A trained QIM inspector gives a score from 0 to 3 for each of the
key attributes of a fish. A minimum of 3 fishes per lot is evaluated
and averaged to reduce effects of natural variations. The total QIM
score is then compared to a QIM calibration curve to establish the
relative freshness in terms of storage days in ice. In this way an
estimate of remaining shelf-life can also accurately be made.

QIM scheme for Crangon crangon QIM scheme for Chelidonichthys lucernus

QIM - rapid and reliable
A software program for the determination of
fish freshness based upon QIM has also been
developed. To facilitate judgement, pictures of
the attributes (gills, eyes, skin) to be inspected
can also be used.

QIM procedures for different fish species have
been developed at ILVO fisheries: dab, megrim,
yellow gurnard, haddock, pout, whiting,
European sea bass, striped red mullet, spotted
dogfish, thornback, Norway lobster, common
shrimps and scallops.
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Antibiotic residue analysis

Different tests are performed on fish and fishery products: 
Premi-test, Charm II test (β-lactam, sulfamids, aminoglycosides, macrolides), CAP, B. cereus test, E.coli test
Confirmaton tests can be done with LC-MS.
Sampling and analysing of common shrimps on the market in Europe, resulted in 2006 24-32 % positives 
with rapid tests. 


