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Abstract

This work presents results obtained during an investigation on the levels of heavy metal residues (Hg. Cd. Pb and Cr) in various tissues
(dorsal and ventral muscle, liver and skin) of Galeus melastomus specimens caught along Italian and Albanian coasts. Analytical results
for 757 specimens have demonstrated a variable distribution of metals in these tissues with maximum levels of Pb, Cr, Cd in liver, and Hg
in dorsal and ventral muscle. Furthermore. with respect to certain tissues, significant correlations between mercury concentration and fish

weight have been observed.
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Introduction

Investigations of metals in fish are an important aspect of environ-
mental pollution control (1). The subject of this study was to screen
the metal content of different-sized specimens of Galeus melastomus
caught along Italian and Albanian coasts, and to compare the metal
concentrations found in these fish from two different areas of the sou-
thern Adriatic Sea in order to determine the relative degree of conta-
mination in these regions.

Materials and methods

During the period June-September 1996, along Italian and Albanian
coasts (southern Adriatic Sea) 757 Galeus melastomus specimens
were caught. Eleven pooled samples were obtained from the 501 spe-
cimens weighing between 20.8 and 387.8 g caught along Italian coast
in three different areas (Vieste-Bari-Brindisi). while the remaining 256
specimens between 15.1 and 252.4 g, caught along Albanian coast,
formed 5 pools. Dorsal and ventral muscle, liver and skin were taken
from specimens of similar size. From single homogenized tissues,
samples were also taken for analyses. The quantitative analysis of
heavy metals was carried out by A.A. spectrophotometry (Perkin
Elmer 5000) after organic matrix digestion with HNO3-HC10, (8:3)
for Pb, Cr, Cd, (2), and H.SO4-HNO; (1:1) for Hg (3). For Pb, Cr and
Cd determination a graphite furnace (HGA-500 Perkin Elmer) with
L'VOV platform was used. Mercury was determined by the cold
vapour technique after reduction to Hg® with SnCl, using a A.V.A.
Thermo Jarrel system connected to A.A. spectrophotometer. The ana-
lytical procedures were tested and controlled using certified Referen-
ce Material DORM-1 of the National Research Council of Canada.

Results and discussion

Table 1 shows minimum, maximum, and average values of metal
concentrations (Hg. Cd, Pb and Cr) expressed in mg/Kg wet wt. in
skin, liver, dorsal (D.M.) and ventral muscle (V.M.) of G. melastomus
caught along Italian and Albanian coasts. Figure 1 presents mean
concentrations of metals in the tissues of both Italian and Albanian
samples.

For dorsal and ventral muscle. Hg concentration in specimens
caught along Italian coast was higher than fish of Albanian origin
while the average Hg level in skin was about the same in both.
Concentrations in the liver of Italian specimens ranged from N.D.-
0.66 mg/Kg wet wt.: in 36.4 % of these samples and in all liver
samples of Albanian origin, Hg concentrations were below the instru-
mental detection limit. The highest Hg concentrations in Italian fish
were found in dorsal muscle, followed by ventral muscle, skin and

Tab. 1 - Min., max., mean values of metal residues (mg/Kg wet. wt. + standard
deviation) in different tissues.

—Meéal “Location Dorsal Misscle | Ventral Muscle | Skin | Lier
Hg S AdnaticSea | 014339 018205 | 018076 ND 066
(Italy) | 097¢096 | 082:062 0 44022 0 2240 20
Pb = i ND-04S ND-0719 ND -0 45 ND 065
020:011 | 023021 0220 10 03740 16
Cr 0.10-0 5§ 021-112 | 024114 013082
029+0 14 0475029 | 056:024 04320 18
Cd 003-006 003007 ' 004009 009-0 28
| 00420 01 0052002 | 0062002 0162005

[ Thg S Adnatc Sea 200 88 010121 | 015110 | ND

(Albania) 0 462031 0462051 | 0412046 |

Pb 0 ND 009 004007 005011 | 021042
0072002 0.06=0 01 008003 | 031+009
T ¢r 014-0 29 012-0 40 043077 | 038-058
| 0 18+0 07 027012 058:015 | 0464008
T cd ] " 002-007 003010 003021 | 013-019
i 0 0420 02 006003 | 0102008 016£002 |
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Fig. 1 - Mean concentrations of metal residues in different tissues of fish caught
along ltalian and Albanian coasts.

liver. Specimens of Albanian origin did not show remarkable diffe-
rences in Hg concentrations in dorsal muscle, ventral muscle and skin.
It is known that, normally, liver is the organ which shows the highest
metal levels, Hg included. as demonstrated in previous studies invol-
ving different species of fish (4, 5). Nevertheless, Hg concentrations in
liver lower than those in the muscle, as observed in this work. were
also found by other authors in plaice (Pleuronectes platessa) (6) and
in cod (Gadhus morhua) (7). Moreover. in a study of uptake and depu-
ration of Hg in cod exposed to methylmercury. muscle had higher
levels of Hg than in liver measured during the time of depletion (8).
This unusual trend, could be ascribed to a greater total percentage of
lipids in liver (22.72%-52.50) compared to that found in muscle
(0.19%%-0.80%) in the fish examined.

Grimas et al. (9) reports that it is not only levels of nonpolar sub-
stances that are correlated with the amount of fat in tissue, but also
substances which are protein-bound. In some monitoring studies
which examined heavy metals in cod liver. it has been observed that
as the percentage of fat increases, the protein fraction decreases and
with it the amount of protein-bound metals as well (9). Statistically
positive correlations between concentration of Hg and weight of the
specimens from [taly have been found in some tissues (D.M. r = (.89,
P <0.001; VM. r =091, P<0.001; Skin r = 0.96, P < 0.001) (Fig. 2)
as previously observed by other authors for similar species (10, 11).

Our results for Hg in the muscle of G. melastomus were lower than
those found in Scyliorhinus canicula (belonging to the same family),
caught in the central Adriatic (aver. 0.45mg/kg wet wt.) (12) and nor-
thern Adriatic Sea (0.12-0.60 mg/Kg wet wt.) (13). In all analyzed tis-
sues, Pb concentrations were higher (P < 0.05) in specimens of Italian
origin compared to those of Albanian origin except for liver, in which
average concentrations were the same. Among the Italian specimens
sampled. significantly higher concentrations (P < 0.05) were found in
liver, with respect to skin, ventral and dorsal muscle. A similar distri-
bution was observed in samples caught along Albanian coast. where
concentrations in liver (P < 0.05) were higher than those in other tis-
sues. In 9% of dorsal and ventral muscle and skin samples from Italy,
and in 25% of dorsal muscle samples from Albania, concentrations
were below the instrumental detection limit. Pb values reported in the
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