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Introduction

Polychlorobiphenyls (PCB) are persistent chloridadeganic contaminants which use was suspenddukimlt
west countries since the late seventies. As atre$uheir chemical and physical stability is pddsito find
them widespread in the environment. All the aqusyistems are of big interest since the PCB tendraclate
in aquatic organisms. While data are availablethen contamination from PCB of bred trout of thalisin
region Marchg since they are sampled and analysed in the frefmational monitoring plans, none or few
information were found on wild species. To know kbeels and pattern of contamination of wild troahce
extremely important both to control the fish safasyfood and to use the same data to monitor thieoement
contamination The study of wild animals in generh gjive a big help in the assessment of the envieorn
health, therefore is was decided to conduct amnetiry survey to try to understand the situatiorthef Marche
area. At first only the fish coming from fresh wat®urses were taken into account and in Augusb 20t
January 2006 trout from thH&almo trutta fario species were sampled from rivers and torrents lgemeously
distributed in the whole region.

The samples were analysed to determine the contiensaf PCBs 18-congeners;(OB-28, T,CB-52, RCB-
95, RCB-99, RCB-101, RCB-105, RCB-110, RCB-118, HCB-138, HCB-146, HCB-149, HCB-151, HCB-
153, HCB-170, HCB-177, HCB-180, HCB-183, I-‘,CB-187)2 together with their congener profiles, since both
can give important information. The contaminatiewdls can identify areas where to find point sowicd?CB
due to industrial activities or uncontrolled wastamping, while the accumulation profile could heép
understand the time of exposure (recent or renawte) if recent, to trace the source of the contation.

Materials and M ethods

Sampling

The samples of trout pertaining to tBalmo trutta fario species were collected in rivers and torrentshef t
region Marche. The specimens were killed by thenm&faelectric shock. A preliminary survey took ain
August 2005 and January 2006 involving the geodcaateas identified in Figure 1.

At the arrival, the length an the weight of thegéintrout were measured and it was decided whéthanalyse
the single specimen or to form a pool of fishes parable in size in order to have enough materiédim a lab
sample. The fish was open and the bones, organsskindremoved paying attention to collect all the
subcutaneous fat layer. Roughly 100 g of sampleirely homogenized and stocked at —20 °C.

Analysis

The analytical method is detailed described elseshdrifely, 30 g of fishes muscle were weighted opetri
glass plate, frozen at —80 °C overnight and sulknhitb freeze drying (4 hrs). 5 g of Hydromatix fdissing
agent) were added to the dried minced material thedwhole was loaded in the ASE (Accelerated Solvent
Extractor) cell and submitted to pressurised extractvith a mixture of hexane/acetone (1:1 v/v). The
obtained was spiked with two internal standards ig5for each standard:s8B-155 and @CB-198) and
cleaned-up on Extrelut NT-3 column acidified witm® of concentrated sulfuric acid connected on tofa of
silica cartridge. The analytes were then eluted WBhmL n-Hexane and the solvent removed with nitrogen
stream. The sample was re-dissolved in 0.5isokoctane and injected in a GEECD. The results obtained
were checked by analysing the extract using GC-MS.

Results and Discussion

Thirty one samples dgalmo trutta fario were analysed either singularly or in pools (tvemlg of 2 trouts each
respectively) forming altogether twenty nine lamgées. Fifteen trouts were caught in the Pesaroiatisseven
in Ascoli Piceno and nine in Ancona.

Organohalogen Compounds Vol 68 (2006) 1955



Levels in feed and food

Figure 1. Sampling Sites

District City Sampling Site Number -
of sample plniyie
a"‘fxf T~y ITALY
Sassoferrato- Sentino torrent 4 e -
S.Emiliano abbey L{ ) e [:
Ancona AT e parche Regicn
Sassoferrato- Sentino torrent 4 L .-;\
Molino Malcotti “\_{' m,f; \
Serra SanQuiric Esino rive 1 \_?_“,.‘ZJ.J\. & :
Casteldelc Petroso torrel 1 = 9 T‘«ﬂ_“-\
Carpegn Mutino torren 1 ¢ 0 ‘L‘ﬂ_-rr’x“u
Pesaro Piobbicc Vitoschio torren 5 s FU
Cantiant Burano rive 4 = 2 /; .
Cantiant Bevano torrer 4 AL
D Amandolz Tennriver 3 .
Ascoli Piceno Acquasanta Tern Tronto rive 4 et

Table 1 shows the length, the weight and the lipdtent of all the sample analysed together with the
concentration (ng/g fresh weight) found for the PGBcongeners. For same rivers or torrents arertegpthe
average values, since the analytical determinapen®rmed on the single specimen gave comparabldts.
Although the trouts coming from the Pesaro areattaesmaller in size with weight between 109 - §58nd
length ranging from 18 to 23 cm, they have thénéidipid content (from 5.66% to 6.07%), while tsemples
from Ancona are larger (length: 27-38 cm ; weigh8-b650 g) with a lower lipid content (0.74%-1.93%Vyen if

the Salmo trutta specimens caught in the Ascoli Piceno districtehall similar length and weight (the average
values of 28 cm for the length and weight of 25d 361 g for Tronto and Tenna respectively), it issitde to
highlight differences in contamination lev@RCB 2.08vs 7.79 ng/g f.w. respectively) and fat content (2/29
4.45 % respectively) between samples coming from River Tronto and Tenna being the latter more
contaminated.

The total PCBXPCB) concentration of all the sample analysed veasden 2.08 e 7.79 ng/g fresh weight (ng/g
f.w.) not considering two very high values obtaine one sample of the Sentino Torrent and in aerattout
caught in the Esino River for which 21.56 and 23g7g f.w. were obtained respectively. Neverthelbese
two specimens were the larger in size with lendtB2ocm for the first and 38 for the second andghedf 376
and 550 g respectively, eventually denoting a lotlifez With the exception of the two latter samgléhe results
obtained are comparable both to the concentrationd in ®Imo trutta species caught in European riveasd

to the contamination level of trout bred in Maretmel Umbria Regions and analyzed in the frame oNga#onal
Residue Control Plan during 2001-2004 (averageautnation level 7.63+9.46 ng/g f.w. for tilPCBY)..

The bar graphs reported in Figure 2 describes ttterpalistribution of the PCB 18-congeners in trisatn the
different sampling sites. In the ones coming fréma Ascoli Piceno district the J8B-138 and HCB-153 take
account of most of the contamination followed byCB-101, HCB-149, RCB-118, according to patterns
already reported for biological samgie

A similar pattern is found in sample from Anconstidct caught in Sentino torrent, but not in tréegdm Esino
river, where the abundanoé PsCB-118 is comparable with thazEB-138 and higher thens8B-153.

Despite the low concentration of total PCB, unussialso the pattern distribution of the 18-congsernie trout
caught in Pesaro district, where the more abundaemtthe FCB-28 and FCB-52 followed by ECB-101,
HsCB-138 and FCB-110. This particular pattern is not comparabin whose of other samples and with patterns
reported in literature while it is possible to fisthilarity with the distribution of the 18 congesén some trade
mixture of PCBs like Arochlor 1242, Arochlor 128#owed in Figure 2-(4)
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Table 1. Length, weight, lipid content anlCB 18-congenersoncentrations (ng/g fresh weight) 8lmo trutta fario specimens caught in rivers (R) and
Torrents (T) of the Marche region.

District Pesaro Ascoli Piceno Ancona
Samplingsite | T.Petroso | T.Muttino | T.Vitoschio | R.Burano | T.Bevano | RTemna | R.Tronto e il T.sentino g gqng
(S.Emiliano abbey) (MolinoM alcotti)
SAMPLE 1
v | v | v | v | v e sene |
Fish weight (g) 127 109 124 158 155 261 254 188 376 200 550
et 21 18 19 22 23 28 28 26 32 27 38
% fat 6.07 5.95 5.66 5.95 5.84 4.45 2.29 1.48 1.93 1.34 0.74
ng/g fresh weight
28 0.59 0.96 0.78 0.54 0.68 0.36 0.06 0.07 0.07 0.14 0.23
52 0.72 1.05 0.88 0.62 0.81 0.41 0.09 0.15 0.24 0.18 221
95 N.D. 0.45 0.24 0.10 0.39 0.20 0.11 0.09 0.13 0.10 1.36
101 0.47 0.69 0.57 0.53 0.54 0.65 0.14 0.34 0.59 0.33 .94 2
929 0.26 0.38 0.31 0.27 0.31 0.43 0.13 0.11 0.25 0.11 0.77
110 0.40 0.56 0.49 0.32 0.46 0.54 0.09 0.27 0.58 0.33 .04 3
151 0.12 0.16 0.14 0.06 0.10 0.27 0.08 0.08 0.21 0.10 0.31
149 0.29 0.39 0.35 0.30 0.32 0.65 0.18 0.21 0.7( 0.26 551
118 0.33 0.48 0.39 0.35 0.36 0.55 0.14 0.51 1.17 0.53 3.19
146 N.D. 0.14 0.10 0.03 0.07 0.27 0.07 0.12 0.53 0.12 480
153 0.44 0.63 0.55 0.49 0.51 1.30 0.32 0.68 4.14 0.78 2.38
105 0.17 0.23 0.20 0.20 0.19 0.32 0.08 0.23 0.59 0.23 411
138 0.43 0.63 0.55 0.43 0.46 1.09 0.32 0.64 4.00 0.77 3.16
187 0.13 0.20 0.19 0.13 0.16 0.10 0.11 0.16 1.73 0.18 540
183 N.D. N.D. 0.03 N.D. N.D. 0.14 0.01 0.08 0.69 0.09 0.15
177 N.D. N.D. 0.04 N.D. N.D. 0.16 0.02 0.06 0.44 0.08 A3
180 N.D. N.D. 0.06 N.D. 0.03 0.25 0.09 0.26 3.62 0.30 0.71
170 N.D. 0.08 0.07 0,05 0.04 0.10 0.05 0.16 1.86 0.16 .380
it 4.36 7.03 5.96 4.40 5.44 7.79 2.08 421 2156 4.79 23,97

! The results reported are the averag@ afalitycal sample (one with one single trout areldther two composed by 2 specimens each of caibigasize).
2 The results reported are the average single determinations performed niindividual sample
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Figure2: Normalized bar graph of PCB 18-congeners in spews from (1) Ascoli Piceno, (2 ) Ancona, (3) Pesa
(4) Normalized bar graph of PCB 18-congeneres wchur 1242 and 1254
(1)-Ascoli Piceno (2)-Ancona
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Conclusions
Preliminary results on the PCB (18—congeners) comation levels and on patterns of trout from tpecse
Salmo trutta fario caught in river and torrents of the Italian regldarche are reported. In most cases the levels
of PCB residues found in the trout analysed aréhefsame order as those observed in other Eurdpesim
water courses. Generally the patterns are compavati those reported in the literature with the€B-138 and
HsCB-153 accounting for most of the contaminatiorffddent are the PCB congener profile of all thecipens
caught in the Pesaro district which looks a bie ltke Arochlor 1242 and Arochlor 1254. Surely mdata are
needed to be able to ascertain the validity ofttieisd for the Pesaro fresh water courses.
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