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Abstract: The aim of this study was to survey levels of polychlorinated biphenyls (PCBs), polychlorinated
dibenzofurans (PCDFs), and polychlorinated dibenzo-p-dioxins (PCDDs) in white mullet (Mugil curema),
common snook (Centropomus undecimalis), and acoupa weakfish (Cynoscion acoupa), collected at Sepetiba
bay, Rio de Janeiro, Brazil, March-August 2013. PCBs and PCDD/Fs were determined by High Resolution Gas
Chromatography/High Resolution Mass Spectrometry (HRGC/HRMS) as stated by the US EPA 1613B, 1668B,
and 8290A methods. The concentration of total PCBs ranged from 0.589688 ~ 0.6981629 pg-WHO-TEQ/g ww
and PCDDs/PCDFs ranged from 0.134037 ~ 0.242573 pg-WHO-TEQ/g ww. The concentrations of these
contaminants on fish species currently appear to fall below critical values, and the dietary consumption of these
species did not represent a risk for human health. However, seeking to avoid future problems, systematic
monitoring can prevent complications to the environment, marine wildlife and public health impacts.

Keywords: organochlorine contaminants, fish, Sepetiba bay

organochlorines contaminants proficient to hold

INTRODUCTION

out degradation and with the capability to

Persistent Organic Pollutants (POPs) are a class of

bioaccumulate through the food chain [8], and

organic compounds regularly used in the industry

constitute groups of relevant persistent organic

as chemical conductors, for electrical insulator

pollutants with chronic toxicity to humans and

systems, in the production carbonless copy paper,

biota [9-11]. It has been reported recently that

and for pesticides [1,2]. Many POPs are used in

PCDD/F owns the toxicity of endocrine disrupting

industrial processes and in the production of a

[12]. Those isomers with chlorines substituted in

of products such as solvents, polyvinyl chloride,

the 2,3,7,8 positions are thought to pose a risk to

and pharmaceutical [3, 4]. Due to their persistency,
the

distribution

and

recirculation

in

human health due to their toxicity, carcinogenic

the

potency

environment frequently lasts for a long period of

and

potential

effects

on

animal

reproductive and immunological systems [11,

time [5]. They are chemically stable, have low

13,14].

solubility in water, and have been shown to be

In relation to PCDD/Fs, the literature points the

accumulated in food web [6, 7].

quantitative of 75 different PCDDs and 135

As highlighted within the POPs, polychlorinated

PCDFs, that fact diverge from each other in the

biphenyls (PCBs), polychlorinated dibenzofurans

number and positions for the chlorine atoms [15].

(PCDFs), and polychlorinated dibenzo-p-dioxins
(PCDDs) are greatly lipophilic persistent

From
the human/biota
point National
of view, School
17 PCDD/Fs
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chlorine replacement in the (2, 3,7,8-) positions are

carbon-carbon bond between the two benzene

regarded to be toxicologically important [10].

rings. Nearly 120 of PCBs are present in products

Concerning to PCBs, there are 209 possible

such as Aroclor 1254, Aroclor 1260 and Chlopen

congeners, but even the technical mixtures of

A60 [16]. Ballschmiter and Zell [17] suggested a

have just a fraction of the total potential number.

simple numbering structure of the PCB congeners,

Some

dioxin-like

providing each congener a number since one to

(co-planar/non-ortho) PCBs. These congeners

Thus, PCBs have two benzene rings involved to

don’t have any or have only one chlorine atom

each other, through 1-10 chlorine atoms as

(mono-ortho-PCBs) in the ortho-position to the

substituents (Figure 1).

PCBs

are

called

Figure 1. Generalised structure of dioxins (PCDDs), furans (PCDFs) and PCBs

Human chronic exposition to those exceedingly

fish, and exposure valuations now routinely

lipophilic and persistent compounds via food chain

consider fish ingestion as a potential route of

has induced the accumulation of both parent

human exposure to chemicals in the environment

compounds and its metabolites in lipid rich tissues

[6, 10,30,31]. To assess the risk of dioxins

such as adipose tissues and human breast milk

in the general population and to determine the time

[18-20]. One possible exposure pathway by which

trends,

humans and other upper trophic level species can

in environmental food chain is very important for

be exposed to PCDD/Fs and PCBs is through

evaluating dioxins concentrations that pose a

consumption of dietary fish [21-24], due to its

potential health hazard [7, 14]. The immediate

accumulation in the tissues of humans and animals

objective of monitoring studies is to obtain

[25, 26]. These chemicals consist of pesticides or

information about the levels of contaminants and

industrial chemicals, and by-products of industrial

congener profiles actively identifying potential for

processes [2].

reducing human exposure [6,10].

Fish

accumulate

chemical

substances

regular

testing

of

levels

of

these

either

The evaluation of the impact of pollution on fish

from the surrounding environment or from their

has therefore to be undertaken on a holistic

diet [11, 22,24,27-29]. Humans are consumers of

perspective, considering, likewise, the potential of
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pollutants to interfere with their ability to

Cynoscion are important predators in coastal

recuperate

other

ecosystems and have relatively streamlined,

environmental forces [32, 33]. The ingestion of

elongate bodies, large mouths and sharp teeth,

dioxin-contaminated foods contributes to more

including well-developed canines. The genus is

90% of the total human exposure, with fish and

highly valued as a human food source and is

seafood being recognized amongst the main

actively exploited throughout its range [39].

contributors [21]. On the other hand, saltwater fish

The aim of this study was to determine the

are a significant component of a healthy diet,

concentration levels of PCDD/Fs and PCBs in

containing low levels of saturated fats and high

tissue samples of Mugil curema (Valenciennes

levels of polyunsaturated fatty acids beneficial to

1836), Centropomus undecimalis (Bloch 1792) and

the prevention of coronary heart disease and also

Cynoscion acoupa (Lacepède 1801), collected

providing other dietary benefits like being a source

March to August 2013 at Sepetiba Bay situated in

of valuable protein, vitamins, and minerals

the southern Atlantic Coast of Rio de Janeiro

(including magnesium, calcium, fluorine, iodine,

Brazil.

from

stress

caused

by

selenium). However, fish reservoir harvested from
polluted

waters

may

also

contain

harmful
MATERIALS AND METHODS

chemicals in concentrations that pose a potential
health hazard [34].

Study site

The white mullet, Mugil curema (Valenciennes,

Sepetiba Bay is located in the State of Rio de

1836) is a pelagic schooling fish in the family

Janeiro, Brazil, (22º 55' and 23º 05'S / 43º 40' and

Mugilidae [35]. It is a commercially important fish

44º 40'W) is a body of brackish and saline waters,

throughout

a

with a 520 km2 area housing a wide range of

substantial recreational fishery [36]. The common

habitats including mangroves, sandbanks, and

snook, Centropomus undecimalis (Bloch 1792) is a

small estuarine areas (Figure 2). Depth overall is

demersal species that spends much of its life in

below 5 m, and waters are rich in organic nutrients

estuaries, but migrates to ocean inlets or just

from

offshore to spawn. It predaceous and occupies high

muddy. This region presents its northern and

levels in the trophic web [37]. Centropomid fishes

eastern area limited by the continent, a sandbank

are commercially important and widely used in

vegetation on southern limit, and Ilha Grande Bay

aquaculture as a food fish and also as recreational

on the west. Its greatest length is 42.5 kilometres

fish [38]. The acoupa weakfish, Cynoscion acoupa

from east to west and its greatest width is 17.2

(Lacepède 1801), is a large, ecologically and

kilometres from north to south, with a perimeter of

economically important genus of marine ﬁshes in

122 km. The bay plays an important role in

the family Sciaenidae found throughout tropical

aquatic ecology, mainly for juvenile fishes that use

and subtropical coastal waters of the New World.

the area as a rearing ground.

the

world,

also

representing

79

continental

drainage;

bottom

is
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Figure 2. Study site: Map of Sepetiba Bay, Atlantic Coast of Rio de Janeiro State, Brazil

Sampling

123, 156, 157, 167, 189) were spiked. Moreover,

A total of 33 fishes (Mugil curema, n= 12,

aliquots were treated with sulphuric acid in a

Centropomus undecimalis, n=11, and Cynoscion

separation funnel. Then the hexane layer with

acoupa, n=10) were caught at Sepetiba Bay from

and PCDDs/Fs was rinsed with hexane-washed

March to August 2013.

water and dried by passing through anhydrous

Sample preparation procedure

sodium sulphate in a glass funnel. The solution

Prior to analysis, each sample was categorized

concentrated to 2 ml and sequentially subjected to

upon its sample number, fish species, length (cm),

silica gel, alumina, and silica gel-impregnated

weight (g) and gender. The gender was determined

activated carbon column chromatography. In

macroscopically by gonad

after

sequence, extracts were passed through a silica

dissection; gonad stage was determined according

gel-packed glass column (Wakogel, silica gel 60;

to Vazzoler (1996). The head, tail fin and viscera

2g) and eluted with 130 ml of hexane. The hexane

were removed from the fish, before analysis. The

extract was Kuderna-Danish concentrated and

samples were sealed in polyethylene bags and

passed through alumina column, and eluted with

stored at -20 ºC for subsequent analysis.

ml of 2% dichloromethane in hexane as a first

Chemical extraction method

fraction, which contained multi-ortho-substituted

About 10 g of freeze-dried combined pooled tissue

PCBs. The second fraction eluted with 30 ml of

samples from each species were weighed and

50% dichloromethane in hexane, containing non-

lyophilised. Dry tissues were introduced in a steel

and

extraction cell and placed in the Accelerated

Kuderna-Danish concentrated and passed through

Solvent

Dionex).

silica gel-impregnated activated carbon column

Subsequently being extracted, the samples were

(0.5g). The first fraction eluted with 25%

concentrated using Kuderna-Danish, the extract

dichloromethane in hexane contained mono- and

evaporated down to 1 ml, and the solvent was

di-ortho-PCBs. The second fraction eluted with

transported to 10 ml of n-hexane. Seventeen

ml

Extractor

2,3,7,8-substituted

observation

(ASE

13

C-labeled

200,

tetra-

through

mono-ortho-PCBs

of

toluene

and

containing

PCDDs/Fs,

PCDDs/Fs

concentrated and analyzed on HRGC/HRMS.

octa-CDD and CDF congeners and 12 dioxin-like

Instrumentation and method of analysis

PCBs (IUPAC - 81, 77, 126, 169, 105, 114, 118,
80

was

was
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PCBs

and

PCDD/Fs

by

concentration of a specific compound remains

high-resolution mass spectrometer (HRGC/HRMS)

below the detection limits (nd), this was treated as a

according to USEPA methods: 1613B [40], 8290A

zero value. Toxic equivalent factors (TEQ),

[41],

and

recommended by WHO, were used for the further

quantification of 2,3,7,8-substituted congeners of

analysis of the data. TEQ of the analyzed PCDD/Fs

PCDDs/Fs and dioxin-like PCBs (non- and

and dioxin-like PCBs (DL-PCBs) were calculated

mono-ortho-substituted congeners) were performed

using the WHO-TEF values [16]. TEQ is the

by

gas

product of the concentration of an individual

chromatograph with AOC-1400 auto-sampler.

dioxin-like compound in an environmental mixture

Columns: CBP-1 (SE-30) and CBP-5 (SE-52/54

and the corresponding TCDD-TEF for that

confirmatory column). Injection: Split less (30

compound.

and

use

1668B

of

a

were

[42].

(i)

analysed

Identification

Shimadzu

GC-14B

o

seconds) 300 C. Temperature program of the oven:
o

o

o

Statistical analysis

o

110 C (1 min.); 15 C/min up 170 C; 7.5 C/min up

The statistical analysis was carried out using the

o

to 290 C, hold for 10 minutes. Total run time: 25
minutes.

Electron

temperature:

Capture

o

310 C;

(ii)

Detector
HPLC:

Origin 7.5 statistical software. The data obtained

63

( Ni)

were described and qualitatively used descriptive

Shimadzu

statistics Basic (mean and standard deviation) with

LC-10AS; Mobile phase: acetonitrile: water 80%,

a significant level of p<0.05.

isocratic run. Column: Shimadzu STR-ODS-II
(C-18 reverse phase) 25cm, L: 4mm ID. UV/VIS

RESULTS

detector model: Shimadzu SPD-10A.

Morphometric data

The results of chemical analysis for the compounds

The average of morphometric data of fishes

were analyzed and the initial data are expressed as

captured at Sepetiba Bay from March to August

(pg/g, w.w.) and (pg TEQ/g, w.w.). Where the

2013, are presented in Table 1.

Table 1. Morphometric data of fish species (Average total - length and weight), gender, collect from Sepetiba Bay, Rio de Janeiro State, Brazil,
March-August 2013.
Species
Common snook
(Centropomus undecimalis)
White mullet
(Mugil curema)
Acoupa weakfish
(Cynoscion acoupa)

Average total
Length (cm)

Average total
Weight (g)

male

female

11

20.09 ± 0.75

59.80 ± 6.37

10

1

12

27.81 ± 2.37

214.49 ± 51.64

7

5

10

732.7 ± 47.4

1221.93 ± 61.59

8

2

n

Gender

PCB and PCDD/F concentrations

to the total toxicity from all PCBs and 17 2

A total of 33 composite fish samples were

,3,7,8-substituted PCDDs/Fs congeners based on

evaluated. The European legislation quoted earlier

the World Health Organization Toxic Equivalents’

sets limits for PCBs and PCDD/Fs in fish muscle

method [16]. For calculating WHO-TEQ for

for human consumption, and these levels were used

PCDDs/Fs and PCBs, a concentration of 1/2 of the

as base in this study.

detection limit was used for each no detect. The

Outlines of PCBs and PCDD/Fs concentrations are

concentration of total PCBs ranged from 0.589688

showed in Tables 2 and 3, presenting the average

~

concentrations (min ~ max concentration) for each

PCDDs/PCDFs ranged from 0.134037 ~ 0.242573

fish species. The column headed WHO-TEQ refers

pg-WHO-TEQ/g ww.

81

0.6981629

pg-WHO-TEQ/g

ww

and
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The

European

Union

established

maximum

industries

including

metallurgical,

permissible levels for human consumption of 4.0 pg

pyrometallurgical smelters and petrochemical,

WHO-TEQ/g fresh weight and 8.0 pg WHO-TEQ/g

which emitted pollutants to soil, water and air, were

fresh weight of toxic equivalents (WHO-TEQ), for

established in Sepetiba Basin during the past 40

PCDD/Fs and for PCDD/Fs plus dioxin-like

years.

compounds, respectively, in the muscle meat of fish

Though a countless number of datasets recording

and fishery products [43]. All fish species analyzed

total

in the current survey showed PCDD/F plus

chemicals in an assortment of marine biota are

DL-PCB concentrations under the EU maximum

available, the toxicity, bioaccumulative nature,

permissible level. The sum of PCDD/PCDFs

biomagnification, and the fate of these compounds

concentration

pg

in the marine ecosystem is yet poorly realized.

WHO-TEQ/g in white mullet, 0.134037 pg

Reported adverse outcomes of PCBs and PCDD/Fs

WHO-TEQ/g in acoupa weakfish, and 0.242573 pg

in wildlife include population decays, rises in

WHO-TEQ/g in common snook. The sum of

cancers, reduced reproductive function, disrupted

PCDD/PCDF/PCBs

pg

development of immune and nervous systems, and

WHO-TEQ/g in white mullet, 0.737325 pg

also elicit toxic responses which might result in the

WHO-TEQ/g in acoupa weakfish, and 0.832261 pg

disturbance of the endocrine system [1, 6,14].

WHO-TEQ/g in common snook.

The crucial reasons for the lack of evidence of the

By means of the toxicity factors WHO-TEF, the

effect of contamination on fishes are the difficulty

contribution to the toxicity found was caused by

or impossibility of experimenting in laboratory

PCB 77 (acoupa weakfish), PCB 126 (common

circumstances with them, and the frequent

snook, white mullet, and acoupa weakfish), and

happening of confounding factors that hamper the

PCB 169 (white mullet). For analysis of the toxicity

establishing

factors WHO-TEF, related to PCDD/Fs, the

Examples of these causes are the fact that

toxicity found was found by 2378-TCDD,

contamination continuously occurs as a mix of a

12378-PeCDD, and 23478-PeCDF in common

great number of chemical compounds, the lack of

snook, white mullet, and acoupa weakfish.

data on biological variables influencing tissue

found

was

was

0.222424

0.920586

concentrations

of

of

persistent

cause-effect

organic

relationships.

levels, quality of samples usually analyzed, the
limited information on pathology and manifestation

DISCUSSION

of disease in the specimens studied, the absence of
Coastal areas incorporate an extensive range of

reliable population data, and the lack of information

saltwater ecosystems, with coral reefs, rocky

on the influence of other damaging factors such as

shores, gravel shores, sandy shores, mudflats, sea

the impact of fisheries and of other human related

grasses, marshes and mangrove forests. Urban and

sources of disturbance.

industrial actions situated in these regions produce

Described adverse effects of PCBs and PCDD/Fs

large volumes of wastewater that are finally

on public health mention cases of disrupted

discharged

causing

development of immune and nervous systems, elicit

damage on water and sediment quality. Sepetiba

toxic responses which could result in the disruption

Bay becomes a model of a marine environment that

of the endocrine system, reduced reproductive

has been harshly impacted by industrial activities

function, and increases in cancers [12,44].

and human occupation in its basin. Around 420

According to Quinete and his colleagues [24]

into

marine ecosystems,

82
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concentrations of organochlorine compounds are
been detected in some fish species along the
Brazilian coast, suggesting the presence of a highly
polluted source, which may be related to the
industrial growth in recent years, furthermore
potential impacts perceived in others developed
nations.
Lavandier and his colleagues [33] analysing PCBs
in three fish species from Sepetiba Bay, founded
concentrations varying from 3.97 ± 1.32 to 11.04 ±
3.74 ng g-1 ww (mean ± SD) in scabbard fish
muscle and 4.54 ± 2.41 to 22.71 ± 8.69 ng g-1 ww in
scabbard fish liver. For croaker, PCBs levels
ranged from 2.29 ± 1.07 to 25.88 ± 5.69 ng g-1 ww
in muscle and from 3.41 ± 2.14 to 34.22 ± 11.19 ng
g-1 ww in liver. For mullet, PCBs ranged from 2.37
± 1.85 to 27.60 ± 12.06 ng g-1 ww in muscle and
from 3.70 ± 1.92 to 24.53 ± 4.82 ng g-1 ww in liver.
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Table 2. Medians (range) of concentrations (pg/g, w.w.) of PCDD/Fs and toxic equivalents of PCDD/Fs (pg TEQ/g, w.w.) in common snook, white mullet, and acoupa weakfish.

Common snook

White mullet

Acoupa weakfish

Elements
Concentration

WHO TEQ (fish)

Concentration

WHO TEQ (fish)

Concentration

WHO TEQ (fish)

196 (133 – 288)

0.098

210 (123 – 276)

0.105

629 (236 – 937)

0.0629

Non-ortho PCBs
3,3',4,4'-TCB (77)

198 (119 – 334)

0.099

3,4,4',5-TCB (81)

442 (345 – 622)

0.0442

513 (244 – 688)

0.0513

3,3',4,4',5-PeCB (126)

38 (14 – 55)

0.19

43 (14 – 68)

0.215

27 (11 – 40)

0.135

3409 (1987 – 5625)

0.17045

2662 (2008 – 3112)

0.1331

3,3',4,4',5,5'-HxCB (169)

1998 (1126 – 2681)

0.0999
Mono-ortho PCBs

2,3,3',4,4'-PeCB (105)

778 (560 – 1133)

0.00389

965 (439 – 1340)

0.004825

1020 (608-1241)

0.0051

2,3,4,4',5-PeCB (114)

2675 (1882 – 3124)

0.013375

2780 (1986 – 3533)

0.0139

2329 (1769 – 3222)

0.011645

2,3',4,4',5-PeCB (118)

19 (11 – 34)

0.000095

24 (9.5 – 33.7)

0.00012

31 (17.6 – 44)

0.000155

2',3,4,4',5-PeCB (123)

14479 (8726 – 16744)

0.072395

11665 (7446 – 15722)

0.058325

12733 (9431 – 15223)

0.063665

2,3,3',4,4',5-HxCB (156)

4460 (2356 – 8892)

0.0223

9831 (5231 – 13278)

0.049155

7768 (3688 – 10377)

0.03884

2,3,3',4,4',5'-HxCB (157)

6.6 (1.98 – 13.4)

0.000033

5.4 (3.4 – 11.31)

0.000027

7.6 (2.7 – 15.8)

0.000038

2,3',4,4',5,5'-HxCB (167)

5488 (2877 – 7690)

0.02744

4533 (2437 – 5633)

0.022665

7581 (3255 – 9052)

0.037905

2,3,3',4,4',5,5'-HeCB (189)

3412 (1129 – 6492)

0.01706

2879 (1356 – 3987)

0.014395

1988 (1083 – 2622)

0.00994

Σ= 33993.6

Σ= 0.589688

Σ= 36843.4

Σ= 0.698162

Σ= 36985.6

Σ= 0.603288
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Table 3. Medians (range) of concentrations (pg/g, w.w.) of PCDD/Fs and toxic equivalents of PCDD/Fs (pg TEQ/g, w.w.) in common snook, white mullet, and acoupa weakfish
Common snook
White mullet
Acoupa weakfish
Elements
Concentration

WHO TEQ (fish)

Concentration

WHO TEQ (fish)

Concentration

WHO TEQ (fish)

0.06

0.04 (0.02 – 0.06)

0.04

0.03 (0.01 – 0.06)

0.03

Dibenzo-p-dioxins (PCDD)
2378-TCDD

0.06 (0.03 – 0.09)

12378-PeCDD

0.07 (0.03 – 0.09)

0.07

0.06 (0.02 – 0.09)

0.06

0.03 (0.01 – 0.05)

0.03

123478-HxCDD

0.03 (0.02 – 0.06)

0.0015

0.03 (0.02 – 0.07)

0.0015

0.04 (0.01 – 0.07)

0.002

123678-HxCDD

0.02 (0.01 – 0.05)

0.002

0.04 (0.04 – 0.08)

0.004

0.04 (0.01 – 0.07)

0.004

123789-HxCDD

0.04 (0.02 – 0.07)

0.004

0.05 (0.01 – 0.08)

0.005

0.03 (0.01 – 0.06)

0.003

0.0022

0.18 (0.07 – 0.42)

0.0018

0.19 (0.04 – 0.29)

0.0019

0.00018

0.17 (0.10 – 0.26)

0.00017

0.16 (0.07 – 0.30)

0.00016

0.34 (0.13 – 0.56)
0.12 (0.04 – 0.26)
0.18 (0.10 – 0.26)
0.04 (0.02 – 0.06)
0.02 (0.01 – 0.07)
0.03 (0.01 – 0.07)
0.04 (0.02 – 0.08)
0.03 (0.01 – 0.06)
0.03 (0.01 – 0.09)
0.14 (0.09 – 0.26)
Σ= 1.54

0.00034
0.006
0.09
0.004
0.002
0.003
0.004
0.0003
0.0003
0.000014
Σ= 0.222424

0.36 (0.14 – 0.54)
0.11 (0.06 – 0.14)
0.16 (0.08 – 0.27)
0.02 (0.01 – 0.05)
0.03 (0.01 – 0.06)
0.02 (0.01 – 0.05)
0.01 (ND – 0.03)
0.04 (0.02 – 0.09)
0.02 (ND – 0.04)
0.17 (0.08 – 0.25)
Σ= 1.43

0.00036
0.005
0.08
0.002
0.003
0.001
0.001
0.0004
0.0002
0.000017
Σ= 0.134037

1234678-HpCDD
OCDD

0.22 (0.14 – 0.34)
0.18 (0.05 – 0.26)

Dibenzofurans (PCDF)
2378-TCDF
12378-PeCDF
23478-PeCDF
123478-HxCDF
123678-HxCDF
1234789-HxCDF
234678-HxCDF
1234678-HpCDF
1234789-HpCDF
OCDF

0.48 (0.25 – 0.77)
0.19 (0.08 – 0.32)
0.16 (0.03 – 0.19)
0.03 (0.01 – 0.08)
0.05 (0.01 – 0.07)
0.02 (0.01 – 0.05)
0.02 (0.01 – 0.06)
0.05 (0.03 – 0.09)
0.02 (ND – 0.04)
0.13 (0.05 – 0.22)
Σ= 1.77

0.00048
0.0095
0.08
0.003
0.005
0.002
0.002
0.0005
0.0002
0.000013
Σ= 0.242573

ND = concentration below the limit of detection
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The incidence of anthropogenic pollutants, such as

ΣDDTs 8.43±1.10ng/g w.w.). Ben Ameur and his

PCB and PCDD/F congeners, throughout entirely

colleagues [31] analysed thirty one persistent

compartments of the marine environment has been

organic

of international concern for decades [45], and the

contaminants and its metabolites in solea solea

data are compatible with ones identified in the

muscle from Bizerte Lagoon (northern Tunisia) and

species studied in this article. Bayarri and his

from

colleagues [27] studying comestible fish species

Mediterranean). Mean levels of organochlorine

from Adriatic Sea found levels of PCDD/Fs and

compounds were 1018 and 380 ng.g-1 lipid weight

PCBs between 0.23 and 1.07 pg I-TEQ/g of wet

in fish from Bizerte Lagoon and the Mediterranean

weight (ww). Kiviranta and his colleagues [30] in

Sea, respectively.

pollutants

the

including

Mediterranean

organochlorine

Sea

(northern

research on dietary intake in Finland found
PCDD/Fs, where the results indicated 2.0 pg

CONCLUSION

WHO-TEQ/g ww PCBs, and 1.5 pg WHO-TEQ/g

There is no probability of eliminating dioxin and

ww. In analyses of PCDD/Fs and PCBs in 14

linked pollutants from the bay, however the level of

comestible marine species randomly purchased in

fish pollution is dependent on the aquatic

various cities of Catalonia, Bocio and his

environment, and human exposure can only be

colleagues [28] found values of PCDD/F and PCB

reduced through systematically effective fish

of 10.28 pg/g ww and 88.10 ng/g ww, respectively.

control. The success of present societies is, partly,

Concentrations and congener-specific profiles of

established on extensive accomplishments of

PCDDs, PCDFs, dl-PCBs, and ndl-PCBs were

chemistry with a systematic development of

determined by Piskorska-Pliszczynska and his

products in medicine, agriculture, and in almost all

colleagues [34] in five species of comestible fish

manufacturing industry sectors and materials for

from the Baltic Sea: salmon (Salmo salar), Baltic

quotidian use. Even if these chemicals explicitly

herring

sprat

subsidizes to the quality of life for billions of

(Sprattus sprattus balticus), sea trout (Salmo trutta

human beings, however, the negative effects to

m.trutta), and cod (Gadus morhua callarias).

health and environment are an important issue for

Marker PCBs were the dominant compounds

systematic monitoring. Environmental and social

(0.07– 60.84 ng/g w.w.), followed by dl-PCBs

benefits should not be ignored in spite of the

(0.64–6.07

economic forces.

(Clupea

pg

harengus

membras),

WHO-TEQ/g

w.w.)

and

PCDD/PCDFs (0.22–5.67 pg WHO-TEQ w.w).

Assuming from the European Union regulation

Data from Koenig and his colleagues

limit

[32] the

levels

of

PCDD/PCDFs/PCBs

and

levels and profiles of organochlorine contaminants,

PCDD/PCDFs were lower than the levels found in

including PCBs, dichlorodiphenyltrichloroethanes

all samples, and the dietary consumption of fish

(DDTs), hexachlorocyclohexanes (HCHs) and

from Sepetiba region did not represent yet a risk for

penta- (PeCB) and HCB, as well as PBDEs were

human health, stays implicit that prevention is the

determined in muscle samples of the deep-sea fish

best method to mitigate the risk of diseases to

Alepocephalus

public health.

rostratus,

Coelorinchus

mediterraneus and Lepidion lepidion from the NW
Mediterranean Sea. Mean PCB and DDT levels
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