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ABSTRACT

The aim of this study was to compare some somatic indexes, chemical-nutritive characteristics and the
contents of some metals (Pb, Cu, Cr and Zn) in the whole body and fillet from caught and reared sharp-
snout seabream (Diplodus puntazzo). The fish came from three different conditions: reared in marine
cages (R), captured in a natural lagoon (L) and in the Mediterranean sea (S). Thirty fish per group, divid-
ed into three weight categories (100+£15.3, 200+18.7 and 300+20.4g), were used for the trial.

Reared sharpsnout seabream showed higher amounts of celomatic fat (3.41%, 2.43%, 0.21%, respec-
tively for R, L and S) and total lipid (13.86%, 11.23% and 5.06% respectively for R, L and S), and lower
moisture (64.14%, 65.54%, 71.53%) and protein (17.73, 19.03 and 19.17%) than those caught in the
lagoon and sea. The whole body of reared fish contained lower amounts of lead (0.70, 0.75 and
0.97mg/kg, respectively for R, L and S), copper (0.15, 0.38, 0.25mg/kg) chrome (2.19, 3.52,
3.77mg/kg) and higher zinc contents (63.47, 53.42, 47.31mg/kg) than caught fish.

Fatty acids from sharpsnout seabream fillets showed a high lipid quality as confirmed also by low values
of Thrombogenic index (0.36, 0.30 and 0.22, respectively for L, S, R) and Atherogenic index (0.47, 0.42
and 0.33, respectively for L, S, R). Reared sharpsnout seabream showed lower saturated fatty acid val-
ues (26.44%, 32.21%, 34.85%, respectively for R, S, L) and higher oleic acid amount (21.61%, 19.15%,
11.99%, respectively for R, L and S). The subjects captured in the sea had a higher arachidonic acid con-
tent (5.44%, 1.76%, 0.59%, respectively for S, L, R).

In the weight categories, the 100g subjects, showed higher incidence of viscera (VSI: 4.32%, 3.12% and
2.92%, respectively for 100, 200 and 300g) and liver (HIS: 2.20%, 1.97%, and 1.77%, respectively for
100, 200 and 300g), higher moisture (69.49%, 67.03%, 64.69%) and lower lipid rate (7.64%, 10.18%,
12.32%).
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RIASSUNTO
INDICI SOMATICI, CARATTERISTICHE CHIMICO-NUTRITIVE E CONTENUTO DI ALCUNI METALLI
NEL SARAGO PIZZUTO (DIPLODUS PUNTAZZO) ALLEVATO E PESCATO IN MARE E LAGUNA

Scopo del presente studio é stato quello di valutare alcuni indici somatici, la composizione chimica, il
tenore di alcuni minerali (Pb, Cu, Cr, Zn) e gli acidi grassi dei lipidi di sarago pizzuto (Diplodus puntaz-
zo) di diversa provenienza: allevato in gabbie galleggianti (R) e catturato in mare (S) o in laguna (L). La
prova é stata effettuata su 30 soggetti per gruppo, ognuno formato da 3 categorie di peso (100+15,3,
200+18,7 e 300+20,4 grammi). I saraghi di allevamento hanno presentato maggiore incidenza del gras-
so celomatico (3,41, 2,43 e 0,21%, rispettivamente per i gruppi R, L e S) e del grasso corporeo (13,86,
11,23 e 5,06 rispettivamente per i gruppi R, L e S) rispetto agli altri due gruppi. Per contro, sono risul-
tati piu bassi i valori di umidita (64,14, 65,54 e 71,53%, rispettivamente per i gruppi R, L e S) e protei-
ne (17,73, 19,03 e 19,17%, rispettivamente per i gruppi R, L e S). I soggetti di allevamento si sono carat-
terizzati anche per aver fatto registrare contenuti inferiori di Piombo (0,70, 0,75 e 0,97mg/kg, rispetti-
vamente per i gruppi R, L e S), rame (0,15, 0,38 e 0,25mg/kg, rispettivamente per i gruppi R, Le S ) e
cromo (2,19, 3,52 e 3,77mg/kg, rispettivamente per i gruppi R, L e S) e superiori di zinco (63,47, 53,42
e 47,31mg/kg, rispettivamente per i gruppi R, L e S). La composizione acidica del grasso del muscolo del
filetto ha fatto emergere una elevata qualita dei lipidi del sarago pizzuto indipendentemente dalla sua
provenienza, con valori molto bassi degli indici di trombogenicita (0,36, 0,30 e 0,22 rispettivamente per
i soggetti L, S e R) e di aterogenicita (0,47, 0,42 e 0,33, rispettivamente per i soggetti L, S e R). I sog-
getti di allevamento hanno presentato valori significativamente pit bassi di acidi grassi saturi (26,44,
32,21 e 34,85%, rispettivamente per i soggetti R, S e L) e piu elevati di acido oleico (21,61, 19,15 e
11,99%, rispettivamente per i soggetti R, L e S). I soggetti di mare si sono distinti per I’elevato conte-
nuto di acido arachidonico (5,44, 1,76 e 0,59%, rispettivamente per i soggetti S, L e R). Tra le maggio-
ri differenze rilevate in funzione del peso, da segnalare una maggiore incidenza nei soggetti di 100 gram-
mi degli indici viscerosomatico (4,32, 3,12 e 2,92%, rispettivamente per i soggetti di 100, 200 e 300
grammi) ed epatosomatico (2,20, 1,97 e 1,77%, rispettivamente per i soggetti di 100, 200 e 300 gram-
mi), un maggior contenuto di umidita (69,49, 67,03 e 64,69%, rispettivamente per i soggetti di 100, 200
e 300 grammi) e una minore percentuale dei lipidi del corpo (7,64, 10,18 e 12,32%, rispettivamente per
i soggetti di 100, 200 e 300 grammi).

Parole chiave: Diplodus puntazzo, Indici somatici, Composizione chimica, Acidi grassi, Metalli.

Introduction

In the fish farming industry there is
increasing interest to diversify production,
which is still currently focused on sea bass
(Dicentrarchus labrax) and gilthead
seabream (Sparus aurata), whose market
value has decreased in proportion to the
increase in the supply and acquisition by for-
eign products of considerable market shares.
Among the possible candidates for maricul-
ture, sharpsnout seabream (Diplodus pun-
tazzo) has been shown to spawn in captivity
and to be managed in hatchery conditions
(Micale et al., 1996; Firat et al., 2005). The
results of recent research are quite encour-
aging, and indicate a considerable increase
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in sharpsnout seabream production in the
near future (Orban et al., 2000; Hernandez et
al., 2001; Favaloro et al., 2002; Bonaldo et al.,
2004).

Nevertheless, it is evident that this fore-
casted increased production will have to be
supported by further investigation on nutri-
tive and breeding requirements of this
species and close examination of sharpsnout
seabream flesh quality. This aspect has great
commercial importance given that reared
fish generally have different chemical-bro-
matologic characteristics, compared to their
caught counterparts. This work aims to com-
pare the chemical-bromatologic characteris-
tics of fished sharpsnout seabream with
those of intensively reared subjects.

ITaL.J.ANIM.ScI. voL. 6, 351-360, 2007




SHARPSNOUT SEABREAM QUALITY

Material and methods

Trials were based on 90 fish captured in
the sea (S), in a lagoon (L) or reared in
marine cages (R). Sharpsnout seabream
(SSB) specimens were divided into three
weight categories (100£15.3, 200+18.7 and
300+20.4g), with 30 fish in each group.
Reared individuals came from floating cages
in the Gulf of Olbia (Sardinia) and were
between 12 and 30 months old, fed on com-
monly-used non-specific fish feedstuff. The
diet ingredients were: fish feedstuff, oil seed
products, oils and fats, cereal composites,
BHT, vitamin integration 7000U.1/kg vit. A,
1300U.1/kg vit. D3, 140mg vit E, and 7.5mg
copper (ico) sulphate monohydrate.
Proximate composition of the diet was anal-
ysed according to AOAC (2000) (Table 1).

Sea-captured subjects were caught in the
proximity of the north-western coast of
Sardinia, while lagoon fish were captured in
a coastal lagoon sited along the north-east-
ern cost of Sardinia with a lower sea-level,
different temperature and salinity com-
pared to open sea and permanent fish-catch-
ing structures called lavorieri. All the sub-
jects of the two groups were captured in
October 2004.

All the fish underwent biometric and
chemical analysis. Data from total body
weight, and length as well as viscera, liver,
mesenteric and perinephric fat weights

Table 1. Proximate composition of diet
(on wet weight).

diet
Dry matter g 100g+ 91.8
Crude protein A 45.8
Total Lipid A 12.2
Ash A 10.8
Gross energy MJ kgt 19.4
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were collected and used to calculate the con-
dition factor (CF), hepatosomatic (HSI), vis-
cerosomatic (VSI) and celomatic fat (CFI)
indexes. For whole body composition, the
gastrointestinal content was removed and
then each fish was minced and freeze-dried.
Moisture, protein, lipids and ash contents
were analysed according to AOAC (2000).
Whole body mineral analysis was carried
out on 10 fish per sea-captured, lagoon and
reared group after mineralization in
Microware ETON D (Millistone) using an
Atomic Absorbance Spectrometer with
graphite tube (SpectrAA20, Varian) accord-
ing to the method proposed by Jorhem
(1993) and using the following lamps: Zn:
Hollow Cathode Lamp Varian, Wavelength
213.9; Cr: Multielement Lamp Varian,
Wavelength 357.9; Cu: Multielement Lamp
Varian, Wavelength 324.8; Pb: Hollow
Cathode Lamp Photron, Wavelength 217.0.
Data were processed using the Spectr AA
4.1 software.

The total lipids of muscles from 300 g
fish were extracted according to the Folch
method (1957). The fatty acid composition of
the fillets was determined by gas chromato-
graphic separation on fatty acid methyl
esters (FAMEs), using a 30 m x 0.32 mm
capillary column (Omegawax, Supelco Inc.,
Bellefonte, USA), hydrogen as carrier gas
and flame ionization detection
(ThermoQuest TRACE GC). FAMEs were
identified by comparison of retention times
of known standards.

The thrombogenic and atherogenic
indexes according to Ulbricht and Southgate
(1991) are as follows:

Al= C12:0+C14:0+C16:0/ZMUFA+Z06+Zw3
Tl= C14:0+4* C16:0+C18:0/(0.5*>XMUFA)+0.5*
®w6+3*(w3/w6)

Data from biometric and chemical analy-
sis and metal were analysed by ANOVA
(SAS, 2000) using the model:

Yijk = p’ + Si + Wj + SWij + 8ijk
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Table 2. Effect of origin and weight on the somatic indexes of D. puntazzo.
Origin Weight (g)

Reared  Lagoon Sea 100 200 300 Interaction SEM
n. 30 30 30 30 30
CF 2.03* 1.97%8 1.898 1.898 2.024 1.988 ns 0.03
HSI 2.05 1.95 1.95 2.20% 1.97%8 1.778 *x 0.18
VSI 3.824 2.568 3.994 4.32% 3.128 2.928 * 0.57
CFI 3.414 2.438 0.21¢ 1.748 2.00%8 2.314 *x 0.53

A,B,C: P<0.01; *: P<0.05; **: P<0.01, ns: P>0.05.
CF, condition factor: 100 x (body weight / fork length?).

HSI, hepatosomatic index: 100 x (liver weight / body weight).
VSI, viscerasomatic index: 100 x (viscera weight / body weight).
CFI, celomatic fat index: 100 x (celomatic fat weight / body weight).

while data from fatty acid composition
were analysed using the model:

Yijk = l"l + Si + 8ijk

where Y is the single observation; p is
the general mean; S is the source effect (i =
sea, lagoon and farmed); W is the weight
effect (j = 100, 200 and 300 grams); SW is
the interaction between the effects; and ¢ is
the error.

Results and discussion

As emerges from the somatic indexes
(Table 2), significant differences (P<0.01)
were observed in the condition factor both
between the sea fish and reared fish (1.89
and 2.03, respectively), and among the
100g and 200g fish (1.89 and 2.02, respec-
tively).

The values observed in this research
differ slightly from those reported (2.13
and 2.24) by Bonaldo et al. (2004) in 134g
and 1509 sharpsnout seabream. However,
it is worth noting that the condition factor
is positively correlated with body weight,
increasing from 1.2 in young specimens to
2 in commercial size fish (Hernandez et
al., 2003). Further, it has been suggested

354

that the condition factor increase associat-
ed with the weight gain could be indica-
tive of a decreasing relative length growth
in fish, while the growth rate of skeletal
muscle has been shown to be higher than
that of the whole body (Goolish and
Adelman, 1988).

The hepatosomatic index (HSI) varies
significantly when measured against body
weight. 100g subjects showed higher values
(P<0.01) than 300g fish (2.20 vs 1.77), agree-
ing with Hernandez et al. (2003) who stated
that sharpsnout seabream HSI progressive-
ly decreases with the age. By contrast,
Weatherley and Gill (1983) reported that,
with the exception of visceral fat, the weight
of all major tissues (liver, gut and skin)
increases more slowly than body weight.

The viscerosomatic index (VSI) showed
differences depending on fish origin with
significantly lower values for lagoon indi-
viduals (2.56 vs 3.82 vs 3.99 respectively
for lagoon, reared and sea). In accordance
with the findings of Weatherley and Gill
(1983) the VSI also depended on weight,
with higher values for the lighter speci-
mens (4.32 vs 3.12 vs 2.92, respectively for
100g, 200g and 300g body weight).
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The CFI showed marked differences
between the sea-captured subjects (0.21)
vs farmed (3.41) fish, confirming what is
normally observed when comparing
caught and reared fish. The latter often
present higher fat accumulation due to
higher energy intake.

Table 3 shows the effect on sharpsnout
seabream body composition of different
weight and origin. Caught fish had lower
whole body fat contents (5.06 vs 11.23 vs
13.86%, respectively for sea, lagoon and
farmed) than the other two groups and
higher water contents (71.53 vs 65.54 vs
64.14%; respectively for sea, lagoon and
farmed). Total lipid content in farmed fish
was lower than those (14.4 - 16.5) found by
Hernandez et al. (2001) in sharpsnout
seabream fed a diet with similar chemical
characteristics (Crude Protein 44.33;
Crude fat 12.12). Bonaldo et al. (2004)
report substantially higher fat values
(21.9 and 22.2%) in sharpsnout seabream
fed diets with higher fat content (31.1 and
29.2%), as well as lower whole body pro-
tein content (15.5%) than that resulting in
this study (17.7%) and those reported
(18.7-19.3%) by Hernandez et al. (2001).
As regards the muscle fat content in the

reared sharpsnout seabream, it seems to
have a similar tendency to that reported
for sea bass (Dicentrarchus labrax) and
gilthead seabream (Sparus auratus). In
these species, reared fish generally shows
from 2 to 5 times higher values than
caught specimens (Haard, 1992; Orban et
al., 1996; Lanari et al., 1999; Orban et al.,
1999; Poli et al., 1999, 2001). This phe-
nomenon may be attributed to the reduced
energy intake on the part of caught com-
pared to farmed fish and not to differences
in energy expenditure, given that the lat-
ter reduce feed efficiency and growth with
little effect on body composition (Shearer,
1994).

The protein content is considered to be
pre-determined by the genetic characteris-
tics of the species (Shearer, 1994) and
unaffected by the diet (Morris, 2001).
Hence, the differences noted in protein
content of the body (19.17 vs 19.03 vs
17.73%, respectively for sea, lagoon and
farmed) are probably due to the combined
effect of changes in the fat and moisture
percentage of the body. The body weight
influenced the moisture content, which
was lower for the heavier individuals
(64.69 vs 67.03 vs 69.49%, respectively for

Table 3. Effect of origin and weight on the whole body proximate composition
(100g! wet weight) of D. puntazzo
Origin Weight (g)

Reared  Lagoon Sea 100 200 300 Interaction SEM
n. 30 30 30 30 30 30
Moisture 64.14¢  65.54%  71.53* 69.49*  67.03% 64.69¢ *x 2.22
Crude protein 17.738 19.03*  19.174 18.964  18.318 18.67%8 ns 0.22
Total lipid 13.864 11.238 5.06¢ 7.64¢ 10.18%  12.324 *x 1.90
Ash 3.59B° 3.938 4.48% 4.212 3.943 3.85° ns 0.015
A,B,C: P<0.01; a, b: P<0.05; **: P<0.01, ns: P>0.05.
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300g, 200g and 100g), and the fat content,
higher for the heavier specimens (12.32 vs
10.18 and 7.64%, respectively for 300g,
200g and 100g). These two parameters
were influenced by the origin/weight
interaction. The ash content (3.85, 3.94
and 4.21%, respectively for 300g, 200g and
100g) and the protein content (18.67,
18.31 and 18.96%, respectively for 300g,
200g and 100g) differed slightly, albeit sig-
nificantly.

Metal concentrations (Pb, Cu, Cr and
Zn), analyzed in the whole body and
reported as mg/kg of wet weight, are pre-
sented in Table 4. The origin influenced all
four metals analyzed. Reared fish showed
lower contents of Pb (0.70, 0.75 and
0.97mg/kg, respectively for farmed,
lagoon, sea), Cu (0.15, 0.38, 0.25mg/kg,
respectively for farmed, lagoon, sea) and
Cr (2.19, 3.52 and 3.77mg/kg) and higher
in Zn (63.47, 53.42 and 47.31mg/kg).

Pb values appear to be high for all
three groups (the limit laid down by the
EU, Official Journal of the European
Union, 2005, for Pb content in fish fillets
is 0.4mg/kg). However, it is worth noting
that the intestine, kidney, gill and liver
tend to accumulate the highest metal lev-
els (Merlini and Pozzi, 1977; Somero et al.,

1977; Reichert et al., 1979; Wagner and
Boman, 2003; Kojadinovic et al., 2007).
Nevertheless, the high Pb levels found in
reared fish suggests that it might be
appropriate to indicate the Pb contents on
the label of commercial diets.

The Cu levels observed in this study
are low, reflecting low Cu levels in the
environment where fish were captured or
reared. Also Cr levels may be considered
to be low, especially taking into account
the tendency of Cr to be accumulated in
the gill and in the kidney (Farag et al.,
2006). The higher Cr concentration in sea
specimens seems to indicate the presence
of significant amounts of this metal in the
marine environment. Zn content was high-
er in farmed fish, probably reflecting the
high Zn content in certain antifouling
paints usually used in crafts and in sub-
merged marine equipment.

Finally, the results of fatty acid compo-
sition appear very interesting from a
nutritional point of view (Table 5). The low
values of the atherogenicity index (0.42,
0.47 and 0.33, respectively for sea, lagoon
and farm) and the very low thrombogenic-
ity indexes (0.30, 0.36 and 0.22, respec-
tively for sea, lagoon and farm) reveal a
high poly-unsaturated fatty acids content

in sharpsnout seabream fillets.

Given that chicken flesh, strongly

Table 4. Effect of origin on the whole body recommended by nutritionists, has

metal contents (mg/kg). atherogenicity and thrombogenicity

. index values respectively of 0.30

Origin and 0.95 (Ulbricht and Southgate,

Reared Llagoon  Sea SEM 1991), the high lipid quality of this

i, 10 10 10 food for human consumption
Pb 0.70° 075  0.97% 0.014 ~ appears evident.

Cu 0.15¢ 0.38* 0.258 0.004 Farmed sharpsnout seabream

Cr 2.198 3.504 3.774 0.18 showed the highest percentages of

Zn 63.474 53.428 47.3¢ 23.05 oleic (21.61% vs 19.15% vs 11.99%,

respectively for reared, lagoon and

A,B,C: P<0.01.
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sea) and linoleic acids (9.78%,
1.73%, 0.87%, respectively for
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Table 5. Fatty acid composition of fillets (g of fatty acid 100g of total fatty acids)
of D. puntazzo of different origin.

Fatty acids Reared Lagoon Sea SEM
C 10:0 0.08¢ 0.234 0.244 0.02
C12:0 4.18* 2.158 2.378 0.25
C 14:0 0.46° 0.498 0.88% 0.04
C 15:0 0.108 0.24° 0.65% 0.05
C 16:0 17.398 25.02* 21.038 13.44
C 16:1n7 6.798 11.23% 9.78h8a 3.79
C 16:2n4 0.228 0.61A 0.644 0.04
C 16:3n4 0.34¢ 0.62%48b 1.12r 0.09
C 16:4n1 0.41%88 0.17% 0.57A 0.03
C17:0 0.368 0,78 0.794 0.01
C 18:0 2.978 5.14» 5.344 0.6

C18:1n9 21.614 19.15% 11.998 6.86
C18:1n7 3.08¢8 4.81%8 7.01A 3.55
C18:2n6 9.78* 0.878%° 1.7382 0.33
C18:2n4 0.192 0.09° 0.18° 0.003
C18:3n6 0.128 0.31%8 0.424 0.02
C18:3n4 0.21 0.15 0.22 0.006
C18:3n3 1.40% 0.518 0.588 0.02
C18:4n3 1.118 2.30% 1.54480 0.26
C18:4n1 0.17» 0.028 0.058 0.002
C20:0 0.19¢ 0.39% 0.308 0.003
C20:1n9 3.36% 1.738 0.94¢ 0.13
C20:3n9 0.24¢ 1.814 1.038 0.3

C20:2n6 0.35 0.23 0.37 0.2

C20:3n6 0.228 0.178 0.384 0.01
C20:4n6 0.598 1.768 5.447 2.65
C20:3n3 0.14 0.17 0.23 0.01
C20:4n3 1.05%80 1.49% 0.938 0.05
C20:5n3 5.27 5.33 5.4 1.43
C21:5n3 0.38% 0.198 0.198 0.005
C22:0 0.098a 0.0680 0.20% 0.006
C22:1 2.15* 1.518 0.84¢ 0.17
C22:4n6 0.34¢ 0.398 1.02# 0.08
C22:5n3 2.918 5.53% 3.788 1.04
C22:6n3 11.01A 3.668 10.834 8.49
C 24:0 0.04° 0.14%® 0.412 0.05
C24:1 0.11b 0.30% 0.85° 0.33
SFA 26.44¢ 34.85* 32.218 2.51
MUFA 37.094 38.74* 31.398 5.66
PUFA 37.464 26.418 36.40% 0.17
n3 23.28* 19.198 23.22% 4.97
né 11.40% 3.748 9.36% 5.09
n3/n6 2.058 5.13* 2.498 1.67
DHA/EPA 2.09 2.08 2.02 0.89
EPA/AA 8.95% 3.048 1.00¢ 1.06
IA 0.33® 0.47% 0.42% 0.001
IT 0.22¢ 0.36* 0.308 0.001

A,B,C: P<0.01; a, b: P<0.05.
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reared, sea and lagoon). Although oleic
and linoleic acids are not normal con-
stituents of the marine food chain, they
are present in plant oils and plant ingredi-
ents found in feedstuff for farmed fish and
accumulate largely unchanged in the
lipids of marine fish due to their reduced
capacity for chain elongation and desatu-
ration (Sargent et al., 2002). Thus, the
higher amount of these fatty acids in
farmed fish is probably related to their
dominance in commercial fish feedstuff. It
is difficult to explain, instead, the high
amount of oleic acid found in lagoon fish.
This could partly be attributed to changes
in the food chain, compared to the open
sea, occurring in a confined environment,
given also the omnivorous habits of the
species. Caught sharpsnout seabream con-
tained much lower amounts of monoun-
saturated fatty acids (P<0.01) compared to
the other two groups (31.98%, 38.74% and
37.09%, respectively for sea, lagoon and
reared), partly due to the lower presence
(P<0.01) of oleic acid. Arachidonic acid lev-
els were higher (5.44, 1.76 and 0.59,
respectively for sea, lagoon and farm) in
caught fish, agreeing with previous find-
ings (Rueda et al., 1997; Serot et al., 1998;
Grigorakis et al., 2002). The levels of
arachidonic acid are generally lower in
reared fish because feedstuffs commonly
used in aquaculture contain minimal
amounts of this fatty acid (Sargent et al.,
1999). Levels of PUFA n-3 were high in all
the three groups (23.22, 19.19 and 23.28%,
respectively for sea, lagoon and farmed),
confirming that the marine environment
is an excellent source of PUFA n-3 and
that the farmed subjects were fed a diet
supplying high amounts of polyunsaturat-
ed n-3 fatty acids. Similar values are
reported by Rondan et al. (2004) in sharp-
snout seabream fed a diet with 22.47% of
n-3 polyunsaturated fat acids.
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No significant differences were noted
for the n-6 FA content between sea
(9.36%) and farmed (11.40%) fish, while
the lagoon specimens showed clearly
lower values (3.74%). Accordingly, the
highest n3/n6 ratio was detected in the
lagoon individuals (5.13, 2.49 and 2.05,
respectively for lagoon, sea and farm).

Conclusions

The three different groups of sharp-
snout seabream analyzed in our study
showed important differences, especially
between sea fish and farmed fish. In par-
ticular, farmed sharpsnout seabream
showed higher celomatic fat indexes and
whole body fat contents compared to sea
fish. Therefore, from this point of view,
sharpsnout sea bream seems to have a
similar behaviour to other commonly
reared fish species (sea bass, sea bream,
trout). As regards fatty acid composition,
farmed specimens presented lower levels
of arachidonic acid and saturated fatty
acids, and higher oleic acid levels than
caught ones. In general, with reference to
the atherogenicity and thrombogenicity
indexes, normally taken into considera-
tion to evaluate the lipid quality, farmed
fish showed a better fatty acid profile com-
pared to caught ones. However, it is well
known that in reared fish it is possible to
modify/improve lipid quality through the
diet. As regards metal content, the
observed differences among the three
groups suggest that in caught fish it is
easier to find higher concentrations of
metals. Nevertheless, the high Pb and Zn
contents in reared fish suggest the advis-
ability of conducting more accurate con-
trols of the characteristics of the water,
equipment and diets.

ITaL.J.ANIM.ScI. voL. 6, 351-360, 2007




SHARPSNOUT SEABREAM QUALITY

REFERENCES

AOAC, 2000. Official Methods of Analysis 17"
Edition. Association of Official Analytical
Chemists, Arlington, VA, USA.

Bonaldo, A., Rizzi, L., Badiani, A., Testi, A., Gatta,
P.P., 2004. Growth response and body composi-
tion of sharpsnout seabream (Diplodus puntaz-
zo) fed a high energy diet with different protein
levels. Ital. J. Anim. Sci. 3:235-242.

European Commission, 2005. Commission
Regulation of 19 January 2005 amending
Regulation No 466/2001 as regards heavy met-
als, 78/2005/EC. In: Official Journal, L 016,
20/1/2005, pp 43-45.

Farag, A.M., May, T., Marty, G.D., Easton, M.,
Harper, D.D., Little, E.E., Cleveland, L., 2006.
The effect of chronic chromium exposure on the
health of Chinook salmon (Oncorhynchus
tshawytscha). Aquat. Toxicol. 76:246-257.

Favaloro, E., Lopiano, L., Mazzola, A., 2002.
Rearing of sharpsnout seabream (Diplodus
puntazzo, Cetti 1777) in a Mediterranean fish
farm: monoculture versus polyculture. Aquac.
Res. 33:137-140.

Firat, K., Saka, S., Ozden, O., 2005. Effect of tem-
perature on embryonic development in sharp-
snout seabream (Diplodus puntazzo) eggs.
Bamidgeh. 57:105-114.

Folch, J., Lees, M., Sloane Stanley, G.G., 1957. A
simple method for the isolation and purification
of total lipids from animal tissues. J. Biol.
Chem. 226:497-509.

Goolish, E.M., Adelman, I.R., 1988. Tissue specific
allometry of anaerobic respiratory enzyme in a
large and a small species of cyprinids
(Teleostei). Can. J. Zool. 66:2199-2208.

Grigorakis, K., Alexis, M.N., Taylor, K.D.A., Hole,
M., 2002. Comparison of wild and cultured gilt-
head sea bream: composition, appearance and
seasonal alterations. Int. J. Food Sci. Tech.
37:477-484.

Haard, N.F., 1992. Control of chemical composition
and food quality attributes of cultured fish.
Food Res. Int. 25:289-307.

ItAL.J.ANIM.ScI. voL. 6, 351-360, 2007

Hernandez, M.D., Egea, M.A., Rueda, F.M., Aguado,
F., Martinez, F.J., Garcia, B., 2001. Effects of
commercial diets with a different P/E ratios on
sharpsnout seabream (Diplodus puntazzo)
growth and nutrient utilisation. Aquaculture
195:321-329.

Hernandez, M.D., Egea, M.A., Rueda, FM.,
Martinez, F.J., Garcia, B., 2003. Seasonal condi-
tion and body composition changes in sharp-
snout seabream (Diplodus puntazzo) raised in
captivity. Aquaculture 220:569-580.

Jorhem, L., 1993. Determination of metals in food-
stuffs by atomic absorption spectrophotometry
after dry ashing: NMKL interlaboratory study
of lead, cadmium, zinc, copper, iron, chromium,
and nickel. J-AOAC-Int. 76:798-813.

Kojadinovic, J., Potier, M., Le Corre, M., Cosson,
R.P., Bustamante, P., 2007. Bioaccumulation of
trace elements in pelagic fish from the Western
Indian Ocean. Environ. Pollut. 146:548-566.

Lanari, D., Poli, B.M., Ballestrazzi, R., Lupi, P.,
D'Agaro, E., Mecatti, M., 1999. The effects of
dietary fat and NFE levels on growing
European sea bass (Dicentrarchus labrax).
Growth rate, body and fillet composition, car-
cass traits and nutrient retention efficiency.
Aquaculture 179:351-364.

Merlini, M., Pozzi, G., 1977. Lead and freshwater
fishes: Part | — Lead accumulation and water
pH. Environ. Pollut. 12:167-171.

Micale, V., Perdichizzi, F., Basciano, G., 1996.
Aspects of the reproductive biology of the
sharpsnout seabream Diplodus puntazzo (Cetti,
1777). I. Gametogenesis and gonadal cycle in
captivity during the third year of life.
Aquaculture 140:281-291.

Morris, P.C., 2001. The effect of nutrition on the
composition of farmed fish. In: S.C. Kestin and
P.D. Warriss (eds.) Farmed Fish Quality.
Fishing News Books, Blackwell Science,
London, UK, pp 161-179.

Orban, E., Ricelli, A., Paoletti, F., Sinesio, F., Casini,
., Caproni, R., 1996. Nutritional and
organoleptic quality characteristics of
seabream (Sparus aurata) fillets from different

359




PiccoLo et al.

rearing systems. pp 331-334 in Proc. Int.
Workshop on Seabass and seabream culture:
problems and prospects, Verona, Italy.

Orban, E., Ricelli, A., Di Lena, G., Casini, I.,
Caproni, R., 1999. Quality differences in sea
bass (Dicentrarchus labrax) from intensive and
extensive rearing systems. Proc. Int. Conf.
Agquaculture Europe ‘99, Trondheim, Norway,
27:180-181.

Orban, E., Di Lena, G, Ricelli, A., Paletti, F., Casini,
l., Gabelli, L., Caproni, R., 2000. Quality char-
acteristics of sharpsnout seabream (Diplodus
puntazzo) from different intensive rearing sys-
tems. Food Chem. 70:27-32.

Poli, B.M., Parisi, G., Lupi, P., Mecatti, M., Bonelli,
A., Zampacavallo, G., Gualtieri, M., Mascini, M.,
1999. Qualitative traits and shelf life in Pagrus
major x Dentex dentex hybrids stored at refrig-
erated conditions and comparison with
European gilthead seabream (Sparus aurata).
pp 329-336 in Proc. 33 Int. Symp. SIPZOO
New Species for Mediterranean aquaculture,
Alghero (SS), Italy.

Poli, B.M., Parisi, G., Zampacavallo, G., Mecatti, M.,
Gualtieri, M., Franci, O., 2001. Quality out-line
of European sea bass (Dicentrarchus labrax)
reared in Italy: shelf life, edible yield, nutrition-
al and dietetic traits. Aquaculture 202:303-315.

Reichert, W.L., Fiderighi, D.A., Malins, D.C., 1979.
Uptake and metabolism of lead and cadmium
in coho salmon (Oncorhynchus kisutch). Comp.
Biochem. Physiol. 63:229-234.

Rondan, M., Hernandez, M.D., Egea, M.A., Garcia,
B., Rueda, F.M., Martinez, F.J., 2004. Effect of
feeding rate on fatty acid composition of sharp-
snout seabream (Diplodus puntazzo). Aquacult.
Nutr. 10:301-307.

Rueda, F.M., Lopez, J.A., Martinez, F.J., Zamora, S.,
Divanach, P., Kentouri, M., 1997. Fatty acids in
muscle of caught and farmed red porgy (Pagrus
pagrus). Aquaculture 177:191-199.

Sargent, J.R., Bell, J.H., Mc Evoy, L., Tocher, D.R,
Estevez, A. 1999. Recent developments in the
essential fatty acid fish.
Aquaculture 177:191-199.

nutrition on

360

Sargent, J.R., Tocher, D.R., Bell, J.H., 2002. The
lipids. In: J.E. Halver and R.W. Hardy (eds) Fish
nutrition. 3 ed. Academic Press, San Diego,
CA, USA, pp 181-257.

SAS, 2000. User's Guide Statistics. SAS Inst. Inc.,
Cary, NC ,USA.

Serot, T, Gandemer, G; Demaimay, M., 1998. Lipid
and fatty acid compositions of muscle from
farmed and wild adult turbot. Aquacult. Int.
6:331-343.

Shearer, K.D., 1994. Factors affecting the proxi-
mate composition of cultured fishes with
emphasis on salmonids. Aquaculture 119:63-88.

Somero, G.N., Chow, T.J., Yancey, P.H., Snyder, C.B.,
1977. Lead accumulation rates in tissues of the
estuarine teleost fish, Gillichthys mirabilis:
salinity and temperature effects. Arch. Environ.
Contam. Toxicol. 6:337-345.

Ulbricht, T.L.V., Southgate, D.A.T., 1991. Coronary
heart disease: seven dietary factors. Review
article. Lancet. 338:985-992.

Wagner, A., Boman, J., 2003. Biomonitoring of trace
elements in muscle and liver tissue of freshwa-
ter fish. Spectrochim. Acta B. 58:2215-2226

Weatherley, A.H., Gill, H.S., 1983. Relative growth
of tissues at different somatic growth rates in
rainbow trout Salmo gairdneri Richardson. J.
Fish Biol. 22:43-60.

ITaL.J.ANIM.ScI. voL. 6, 351-360, 2007




