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Introdu ction

International fish trade is nowadays strongly influgnced by food authenticity and sa fety norms.
Particularly, EC Regulations Mo 1042000 and Mo 20652001 require the statement of the official
commercial name, the geographical origin and the production method of fsh. In this conlext,
national labomtories should be able 1o guarantes that fish produocts sold in their country respect
the Council and the Commission Bepulations.

The present work shows the potential application of fatty acid and stable solope analvsis,
combinad with chemametrics, 1o discriminate the methoed of fish production.

Materials and methods

From Seplember 2004 (o February 2007 60 intensively farmed (mean weight 326.2 g), 60
extensively farmed (3555 g) and 59 wild ssabream (157.3 g)were collected from wholesale fish
market of Milan, Atthe same time 30 cultured (mean weight 666.5 ) and 30 wild webot (608, 1z)
were collected. Chromatopraphic analysis of flash fatty acids was performed on sach wild and
farmed sample, Carbon and nitmgen isolope mbos were measured on freeeed-dried Oesh by
continuous fow isolope ratio mass speetrometry. Principal Componentand Linear Discriminant
Analysis wene performed on the oblained dala sats.

Results and discussion

Monounsaturated fatty acids (MUFA), in particwar 20: In-9 and 22: 101 1, wers higher in farmed
than in wild animals. These two fatty acids derive from dietary fish meals and oils included in
commercial feed for aquacultume and fom small Osh comsumead by wild turbot in their natural
habitat. Among -6 polvansatumited fattv acids (PUF A n-6), 18:2n-6 was much higher in cultured
fish than in wild individuals, This fatly acid is present in plant meals and oils included in the fead
for cultured fish, and accumulate largely unchanged in the lipids of maring fish. PUFA n-3 and
22:6n-3 were higher in wild than in farmed specimens. In fact, the manne fbod web is
charactenzed mostly by PUFA n-3; conversely, the manufactured feeds for fish contain lower
amount of PUFA n-3 (Sargent et al., 2002,

Principal Component Analvsis revealed that the cluster of cultured seabream was associatad with
18 In-9, 20:0n-9, 22:In-11 and 18:2n-6, whereas wild seabream was associated with PUFA n-3,
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20:4n-6and 22:6m-3. The cluster of farmed turbol was correl ated w PUF A n-6 and 18:2n-6, whils
wild turbal was associated with PUFA n-3, 22:6n-3 and 20:4n-6,

Carbon isolope mitios allowed o discriminate between intensively farmed and wild seabream, but
not between wild and extensively Gimmed specimens, reasonably because extensively fanmed
seabream feed on organisms very similar Lo these wlilised by their wild counterpats. Carbon
isotope ratios did not differentiate farmed turbot from wild individuals. Nitrogen isotope miios
showed a quite similar distribution between wild and farmed fish, and did not permit the
diserimination between samples. On the other hand, wild turbot showed higher 5N values in
comparison with wild seabream. This difference might be attributed o the different diets
consumed (De Niro and Epstein, 1981): a tentati ve explanation is that the predator feeding regime
of fish like turbot is responsible fir a major nitrogen sotopic fractionation than the diet of
seabream, based primarily on molluses and crustaceans.

Discrimination was achizved betwesn wild and cultured szabream using linear discriminant
analysis, with 8°C, 18:2n-6, 20:1n-9, 20:2n-6 and 20:5n-3 (98,5% of cross-validated grouped
samples was correctly classified) providing the highest contribution for discrimination, The
variables selected 1o distinguish farmed from wild trbot were 8°N, 6VC, 18:2n-6, 18:3n-3 and
20:4n-6 ( 100% of cross-validated prouped samples was correctly classified).
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Fig. 1. "N va “C vahes of nuscle of wild and fanmed sesbresm and turbot

Conclusions

In the present study we have shown that wild and cultured seabream and turbot can be
differentiated nsing muscolar tissue Gy acid composition. We have also proved that bath
Principal Component and Linear Discriminant Analyses on faity acid and stable isotope data are
suilable chemometric methods o elucidate the method of production of the sunples collected.
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