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PYravon tov 1poginmv pe #dduto

A. Iamapéoyov , A. Tempyaviéine , K. Baoehtlic’

IIEPIAHWH. H ovyxévromon tov xadpiov oto wegtfdilov
€xeL aVENOEl onpavTrd T1g TeEAEVTALES dERAETIES, OS ATO-
TELEOPA TG OLaErBS avEavopevng fropnyavixis d0gootn-
owotntog. To »adpo and 1o wepipdrlov petagegetar otV
avBed v dLaTEOPLX1] aAVOTda xaL BLOCVYREVTQWVETAL T
2ATOLO. ELOT) TEOPIRWY OTWG TA Aoy aVixd, TG 0LTNQd, TO 1j-
TTAQ RUL OL VEPEOL TOV OOV, TO 00TQUXOIEQNT ®UL TA PLaLd-
. To vaduo mov mpooshapfaverar ano ta Loa zat Tovg av-
000TOVS CVOCWEEVETUL RVPING GTO VEPOLXO (PAOLO OTTOTE El-
VoL dOuvaTo va TEoxaAEoEL dudgooes Brdafes oty vyeia Tovg,
OTTMG VEPOLRT] AVETAQXELL, EXPUALOT TOV 00THV, TEQUTOYE-
veon xot PAdfes mov agogovv oTo yevvnTixe ovotnue. Ta
ev1000L0 TV OOV, T0 REQPUAOTOdO, TA 00TQUXRIDEQILE KaL
TO ROAARLY, TAQOVOLATOVY TLG VYNAOTEQES CUYREVIQWUELS
#adpiov OLeBvadg nar €vag ovveyns ELeyy0S TOUG ®QIVETAL O~
MAQUITNTOGS YL TNV TQOOTAGLU TOV RATAVAIAOTOV A6 V-
nepfolxn] ExBeon oto Pay avto pétardro.

A€Eerg gvgetnoiaong: Kdaduto, todguua, meotdihov, veqa-
LOTod, paAdxL, PUQEX HETUAA

ABSTRACT. Papavergou A.. Georgantelis D., Vareltzis K.

Food contamination with cadmium. -A review- . Bulletin of

the Hellenic Veterinary Medical Society 2000, 51(3):205-
212.Levels of cadmium in the environment have drastically
increased over the last decades, as a result of human activity.
This cadmium pollution is transferred to the human food
chain resulting in elevated concentrations in some foods
such as vegetables and grain crops, animal liver and kidney
and especially seafood. Cadmium ingested by animals and
humans, accumulates mainly in the renal cortex and may
result in a variety of toxic effects, such as renal damage, bone
degeneration and cancer. Taking into account the rather
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elevated concentrations of cadmium in offal and seafood
appearing in the international literature, a continuous
control of such products is suggested as necessary in order
to protect consumers from any undue exposure to this heavy
metal.

1. EIXATQI'H

To zadwo (Cd) amotehe( 10 480 OTOLYE(O TOV TEQLOOL-
2OU Ve ®at BOIORETUL 0TV (DL VITOOUAD (LE TOV PEV-
0aGoYL0 (Zn ) zar Tov vopdeyveo (Hg). H gpuow ouyxé-
VIQWOY] TOU 0T OLAPOQU OIXOCVOTHUAT €(VUL OYETIRCL [UL-
%01 (amoTerel TO 670 RUTA OELRA CUYREVTOMONC OTOUYE(O
TOU (PAOLOU TN YNG) ROt 1] PLOYEMYNULRY] AVURURAMOY] TOU
UWtoQel eUROAM VU UETURAAAETUL ONUAVTIRG ATTO OYETIRA
wxon emidQUON vBRMITOYEVHIV TN YMV. EYUEQU VITAQYOVV
ONUAVTIXES ATOOE(EE LS OTL RATLTETOLO €Y el GLUPE( 08 TOA-
AEC TTEQLOYES TS VNG, WS UTTOTEAEOU AUENUEVNS Prouny -
Vg dpaomoldmrog .

To »@duo amotehe { TUEAUTEOIOV TS UETUAOVQYIUS TOV
Zn” rot AoV UeTAA Y. XONOLUOTOLE (T YLK ETTUETUA-
MOOELS, 0TIV TAQUY YN YOWUATOV TTOU Y ONTULOTOLOVVTUL
€ (o 0gLpd TEOIOVTWV (Vpdouata, d€puata, TAaoTInd,
REQUUARA XL YUAAVA OXEVT), S OTUOEQOTONTIC OE AL~
OTIRA, OTNY RATAOREVY NAEXTOWMV oVoowEeVT®Y Cd - Ni
N GARAMRDV CUOCWEEVTHV, OE OOOVTLUTOIXA AUUAYAUCT
7t To yonowomolovuevo og ot BAom RAdULO VITOAO-
yCetan og 16.000-19.000 TOVOUE AT TO OO0 TOTOOTO UGVO
10% velotatan avartirhmon'. To vtéhowTo agivetal va
dtappevoel oto meptpdrrov. Ta epyootdoia maQaymyng
YPEVOURYUEOV, YeArov, Virehiov, LOAIBdOL rat xdhupa o-
TOTEALOVY TV ®UQLL TINYY] QUITAVONE TOU TTEQUAAAOVTOS e
avto. Kaduo exAietat emlong ©atd 1y xaion Tmv ORoumTL-
L0V, TOU AVOEUKRA Rl TOV TETEEAUIOV, ATTO TC ATOPANTH
TOV VITOVOUMY, UITO TS TOLWEVTOPLOUNXUVIES, TU VQUVTOVQ-
vela, TLS XUQTOPLOUNYUVIES, TU EQYOOTAOLL REQUULKWYV, €-
AAOTLRWOV, PPV, OTTMS RAL OTTO TU UVOQY UV KL OQYUVIXA
Mrdouata’. H mayrooua €xhon zaduion amo aviowmt-
veg 00UOTNELOTNTES VITOAOYICETAL YL TV ATUOTQULQU OF
7.570 tovoug (ITivaxrag 1), yio ta veod o€ 9.400 Tovoug ®at
yio to £€dapog og 22.000 tovoug etnoilng.
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Hivaxag 1. Exmoumi Kadulov omy atnéopaioa tayroopiong’
Table 1. Global Emissions of Cadmium to the Atmosphere*

[y Exmopm] Kaduiov
(Tévol/ xo6vo)

232 (77-397)

Kavon avboaxa yua taoaymyn
Hhextoiopon

Kavon davBoaxra yua Brounyaving &
owrLax xeHon

297 (99-495)

Katon metpehaiov 143 (41-246)
Katon Edkov 120 (60-180)
Kation orovmdiov 728 (56-1.400)
Kaion otepedyv amofhijtmv 20 (3-36)
(Ymovoumv)

[Mapaywyr noAifdou

[Tagaywyn xahrot Virehiov
[Mapaywyn pevdapyipou /xadulov
[Tapayomyr 0eVTEQEVSVIWY U
OLONEOVY MV HETAMWY

[Mopayoyn Tolé vov 272 (8,9-534)
Bropmyavia odneov xat yahvfog 156 (28-284)
Bropmyavia guwopopury Mrxaopdtmy 171 (68-274)

7.570 (3.100-12.040)

117 (39-195)
2.550 (1.700-3.400)
2.760 (920-4.600)
3.0(2.3-3.6)

Zuvolxt exstoun

ZTV ATUOOQULOL, TO RAOULO CUVIEETAUL UE ULMQEOVUEVL
OOUATIOLO %Al ETRADETAL OTO £DUPOC UL OTU QUTH OV
OrOVN. AMheC TNYES QUIAVONS TOU £0APOUE He RADWLO €~
VUL TO OOPOQIRA MITAOUUT, Ol AAOTIES TWV VITOVOUMY G-
TV Y ONOLUOTOLOVVTOL YLt AITTUOUL, TR OROVTTIOLOL HOLL TOL V-
YOG aSPANTA TOV Prounyavidv'. Ze emupavelard eddgn
™S PLOUNYOVIRIG TTEQLOYNE TOV Opitdoiov ediov Tou N.
ATTURIC LETONONHROAY CUYREVTOWOELS ROOUIOV 6-34 OopES
peyoliteQeg amd exelveg Tov netontnxay oe eddgn un flo-
unxovirav Tepoyxdv'. H uéom ouyxévipmon tov xaduiov
oto £0apog eival 0,3-0,6 ug/g vt vToAoyCeTan OTL UE TIC -
povoeg ouvOnreg Ba duthaotdletar vdbe S0-80 yoovia .

AvENUEVN QUITAVOY PE ®AOWLO TapovoLdleTal emtiong
OTO TEQRAMOV TWV UEYTADY CLOTIRWV REVTOMWV OTUNEC KL KOL-
TG UINROC CUTORIVITOOQOUMV UEYARNG KO TCL(E(OS XURAOPO-
olac. AvtiBeta, 08 AYQOTIRES HUL OF UTOUNHQUOUEVES TTE-
OLOYES OL OUYHEVTOWIOELS RUOWUIOV € (VUL TOAM) YUUNAGTEQES.

Ta vepd tov motapdyv, Muvay xat Buhaoouy guai-
VOVTUL XUQIME 0Tt6 TA VYA ATOPANTA TMV PLOUNYOVIOY,
T AVUATO TOV TTOAEMV ROUL TV ATUOOQPAULOKRY 0%OVY. H ué-
O] CLYXREVIQMWO TOU XUOUIOU OTO TOOLUO VEQS RUUOLIVETAL
€wg 2 ug/L evd 0to vepd Ty Bahacomy elval ToA yaun-
Aoteon (0.1 pug/L) yiatl exel To naduo xabilldavel oto fu-
00, apov mEooEOoENBEl OTNV ETLPAVELX (UAQWV CWUATL-
dlwv vj agol oymuatioel ynhreg eVaoeLs.

2. META®OPA TOY KAAMIOY XTA TPOPIMA

To #aduo mov dtuppEetl oto MeQURAAAOY TEOCAAUPA-
VETOL (L0 TO T RO TO QUTA %L LEOTW TS AvOQOTTIVNG

A.TIATIABEPTOY, A. TEQPTANTEAHZ, K. BAPEATZHZX
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Toympa 1. Zymuatin] madotaor QUIevons Tmv TROQIUOV e XAOWO
Figure 1. Routes of pollutant cadmium flow into human foods

OLaTEOPIXC AhVOIdUC RATAMYEL OTOV (VBT O OTTO(-
0G, ONUELWTEOV, E(VaLL SUVATOV VO TEL 08 ONUUVTIRES (UTTO-
OTAOELE Ao TO ONUELD TG QYRS dLapEOoNC (Zyjuct 1).

To #Aduo PLOOUYREVTQWVETUL EMAERTIRA O OQLOUEV,
£(0M PUTEIV OIS AUTA e POWOLUES PITES, OTU PUAAMON Act-
XAVIRA, OTO QUAAU TOU RATTVOU, OTO AYOLU WAVITAQLCL, 0T
OTNEA ®aL 0To EULL", Tat 0TT0{e TO TEOCAUUPAVOULY RUEINS
G TO £dUPOC KO OEVTEQEVGVTWG UG TOV UEQU. AlTTavom
TOV EQUPUWV UE ROTOLA RO AAOTTN VTTOVOUWV 1] LE (PMOQO-
owd Mrtdopuata proQel voe AVENOEL RUTA TOM T1) GUYHE-
VIQWOT TOL RadUiov otaL ®ohheQyouueva gutd. H mpdohn-
Y1 TOU ROV 0Ttd T PUTE EVVOETTAL 08 EOAPN UE YUUN-
Motepec TwEg pH’ Smmg xou o8 £0dpn Tov AGYm yauniic
QUOOTIHNG LROVGTNTOS TOUS THQOVOLALOVY UEYUAITEQ EV-
aotnoia oto pavopevo e 6Evng eoyrc'. Ta guiika Tou
RATIVOU £X0VV AOUVHBLOTO HEYAAT LAAVOTNTU VO BLOOUYRE-
VIQWVOUY ®AdWO ot 10 £daog. Torydpu amd rumvo mou €-
¥eL a0l oe dLdpoa LEQN TOU XOOUOV TUQOVTLALouY
uéom ovyrévrpmon reptmov 1,1 ug Cd ava toryapo’.

Ta Cha mpoohaufdvouy ®aduo ®vplng amrd tig Lwo-
TOOPES Rl DEVTEQEVOVTIC UG TO TEQLPAAAOV Rt TO BLo-
OUYXEVTIQWVOUV OTU ECWTEQXA TOVS OQYUVL, AT OTTOL (t-
o ahheTon we IO aeyouvc puBuovs'. I't avtd »at oe Loxt-
1S TEOEAEVONG TOOPLUA CUNTEQIAAUPUVOUEVMV KL TV
YOUAARTOROULRMOV TOOTOVIMY TEOOOL0QIOTNRAY TOAD Y-
UNAGTEQES OUYHEVTOMOELS XOOWIOV amd 6,1 0€ evidobid L-
Olwg 08 UTA OV TTROEEYOVTAL ATt Lo HEYUAUTEONE NAL-
wlag (Iivaxeg 2, 4). Meyaha @uropaya Loa, 0mtme To eAd-
L, 0 TAEAVIOC ®aL O AAANE TOV dLAPLOVV O TEQLOYES TNE
Travowapiac’, tov Kavadd" xar twv H.ILA. ue €ddgn gv-
alotnta oy 6Evn PEoyn, TaEOVOLALOVV TOAD VYNAES Ov-
YREVIQWOELS AP0V OTO NTAQ KLl OTOVS VEPQOUS TOVS
AL N ROTAVAMDOY] TOVG TTOETEL VOL ATTOQPEVYETAL' .

AVENUEVES GUYREVTOWOELS XAOUIOU TTROTOLORIOONRAY
£T(ONE OE TOOPLUC CVOREVAOUEVO OF OUUATWUEV REQOLUL-
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PYITANZH TQN TPO®IMOQN ME KAAMIO

%A O%EVN, AOYW UETAVAOTEVONC TOU Ut TO OUAATO 1] (td
YOWOTHES TTOV Y ONOLULOTTOLOVVTOL VLot TN AL GoUN oY Tovg'.

Zrov [Tivana 2 »ataydpovItt oL CUYREVIQWOELS TOV
AoV IOV EOVV UeTENBEL 0TO VEQD 1AL OE ALAPOQU (PU-
TG 1o COtrNS TOOEAEVOE M TOOPLUL.

H vddtivn yhmpda xat tavida floouyrevipmvouy
AdWLO O€ emimedat TOA UeYUAITEQU UG T CUYREVTQWOY]
TOV 07O VOATLVO TTEQLBAMOV TOVC. ZNUEQX HAMOTA, 1] OV-
YHEVIQWON TOU RAOUIOU ROl GAAMV UYVOOTOLYE MV 0T Ut-
AGRLU ROL OOTOURGIE QU YONOLUOTTOLE (TG EVREME g Oel-
NS QUITAVONG TOV VOATIVOV OLHOCVOTHUATMYV, OTTOU GUTd
OtafLovv'. H ouyrévipmon Tov xaduiov 0To owud Tmv Oi-
BuomVv pahaxiov ®auL 00TOURGOEQUMY TTOV TQOEQYOVTUL (-
76 BuAAoOoLES TEQLOYES OL OTTOTES €OV 1ON pUTTUVDE(, Eg-
TEQVA TaL 2 ug/g nan elval duvatov va pBdoet ta 10 ug/g v
UL TOMU TTEQLOOOTEQO, OIS OTOVE VEPEOUS, OTO HITUQ KL
1o Bodyya. H odoxra tov Yapuiv ouviBmg meoteyet Ayo-
1e00 atd 0.2 ug/g av ®at 1 ouyrEVTIEMON elval duvato va
@BdoeL o 1o 1 ug/g o papua tov Lovy 0 TEQLOYES OL O-
moleg €xovv purtavBe ™ . EEdAov Ta eowTeQInd Goyavd
TOUC TEQLEYOVV TTOAD VYNAGTEQES CUYREVIQWOELS HAUOUIOU
7ov propel va Eemepdoovy ta 10 ug/g aroun ral oe dely-
uata aro un puravleioeg meployéc. Zrov [Mivara 3 gal-
VOVTUL OL OUYXEVIQWOELS TOU RAOWUIOU TTOU EXOVV TOOOOLO-
ototel og dLAPOEOVE VOPGPLOVE 0OYUVIOUOUC.

Zrov [Tivaxa 4 divovrat ot CUYREVIQMOELS TOU RaOU(-
OV 0L OTTOLES UETOHONRAUY OF dLAPOOU TQOPLUA ¢trtd T BO-
oetat EMAGda.

Zrov [Tivana S dlvovtat oL CUYREVIQWOELS TOU RAdWI-
OV OL 0TToleC UETEONBNRUY 08 ROVOEQPES ®EPAAOTOOWV O~
76 ™V ayod TS OeCOUAOVIXNC.

3. BIOAOTI'IKH APAXH TOY KAAMIOY

To »aduio elvat to&1xo otoiyeio, €yet aBoolotin t-
OLOTNTAL %L ) TOGOA YT} TOV o Tat Lo ®aL TOVg avBoo-
TOVE elvat OUVATO Vo eTLPEQEL dLdpoES COPUQES PAAPeC.

"Exet avapepbel ot €xBeom o oyeTind vmAEC TOCO-
™MTEC ®UOUIOV UITOQET va TporaAel: ¢) BAAPeg oto yevvn-
THO OVOTNUO AQOEVIXMY TELQUUATOLMWY KAl AVOQWYV,
OTERMON™, AUOQOUYIES KL TOWLUY UTOOPICL TWV COYEWV
®at g emddupidac: f) ArtaopEotmon, ooteopnaiaxia,
TOQAUUOQPWOELS TMV OOTMV, KUTAYUUTO, OOPUAAY T ®OL
ey AGym aAMnhentidoaorc Tov ue To HETAPOAMOUS TOU
aopeotiov” not AV UETAAWMVY TTOU TEQLEYOVTOL 0T O-
otd (aoBévela 1tdi-ttdi”). v) Avouplo Aoyo eldttmong ue-
TUPOQAE TOL OLONEOV OTa. QUHOTOMTIRA RUTTAUO KL TUL-
Bavov napdiayyelanéc aobéveieg, eldind vréptaon™. d)
MeTahhdEeLg raBmg rat raErIVoyEveon WOlwg oTov To-
otdn, 1) omoia Spms dev £xeL Thjpows amodetyBe ™.

Xpovia €xBeam o€ YOUNAGTEQES TOOOTNTESC OTTWS (LU~
TEC TTOV TTQOOAAUPAVOVTUL UE TIC TOOPEC, EIVOL OUVATOV, O-
Tav vteQPel ®ATOL0 OPLO, VO TROXAAEOEL PAAPES TV VE-
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Iivaxag 2. ZuyrEvipmon xadiov og didpoQa TOO@LLA
uTIRNS 1 Corrig Tpoghevong
Table 2. Cadmium concentrations in various tissues and
foodstuffs of animal and plant origin

Toogpuo Xwpa ZUYREVTOWON
TOOEAEVONG ug/g
Pvrrd oo
Kapota’ H.IT.A. 0,44
Kapdta H.ITL.A 1,51
Kapdta IMohwvia 0,015
Kapdta Dvhavoio 0,024
Matdreg H.ITA, 0,170
[Mutdreg Avortpaiio 0,004-0,232
Padina’ H.ITLA. 0,310
Adyavo " Ayyhia <0,01
Adyavo " Ayyhia 0,61
TCoyyiha’ H.ITA. 0,17
Magpoth H.ITA. 0,42
Mapouit’ H.IT.A. 2,8
Zravar ™ H.IT.A. 0,8
MehtCava H.IT.A. 0,380
Nropdra * H.ITA. 0,270
Mijha 7 H.ILA. 0.034
Zuaon H.ITA. 0,048
Zurdpt lamwvia 0,085
Zrdou (durum) ™ H.IT.A. 0,11-0,34
Puc ™ H.ILA. 0,013
Mavitdoia dyoua ™ [omavia 0,1-4,32
Agaricus macrosporus ™ lomavia 36,84
Zupapird, Drvhavdia 0,026-0,182
Zowrd Teo@LLa.
[Cdla ayehdadag ™ lomavia 4,88 ug/L
Taha atyag ™ lonavia 7.81 ug/L
Tuedmyna! lomtavia 0,017%0,002
Tvol zp€na" loravia 0,005+0,005
Koéua yahaxtog" lomavia 0,008
EAdgu, vimap (evijaro)" Ovtapo 1
ELdqr, veqpoog (veapd)" Ovtapo 9,2
EAldqt, vepooc (evijxo)"  Ovidplo 34
Tdapavdog, imag ™ Toundia 0,60
Tapavdog, vepeog ™ Zoundla 2,7
Ahoyo, rap ™ Somdia 2.5
Ahoyo, vepeog ™ Zoundia 18
Apvi, veppog ™ Souvndia 0,12
[Mpopato vepeog ™ Zoundia 1
Xoipog, frap ™ leppavia 0,271
Xolpog, vepopog ™ [epuavia 0,547
Xoipog, wieg ™ [tahia 0,010
Xoipog, jmap ™ Itahia 0,184
Xoipog, vepog ™ [takia 0,981

*Qg hmaopa yonotomoujdnxe Ao VTOVOR®Y.
5 KahhEQyera og £dGQN YELTOVIRA 0 TUALG 0QUYEL0 PEVOUQYVQOV.

AEATION EAA. KTHN. ETAIPEIAZ 2000. 51(3)
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Hivaxrag 3. ZuyzEvtomon zadulov og dLdgoa PaoLa #at Hivarag 4. ZuyrEvipmon zaduiov og ddpooa TQOMLLL TS
Oahaoova EAAMVLC YOS
Table 4. Cadmium concentrations in various foodstuffs on the

Table 3. Cadmium concentrations in several species of fish
Greek market

shellfish and mollusks

Effioe Xifiger SUYREVIQNON Eidog Zuyrévrpmwon Cd oe ug/Kg
TQOEREVONG Cd (ng/g™) Waoul (hevxd) 49,4 + 14,1
Youl (napo) ™ 33,0x89
Krtévia 7 H.ITA. 0.2-0,3 Zouaourd " 62,9 = 14,0
Krévia ™ Kavadds 5,32 Kogag foeo 525189
. L A "Hrap fogo ™ 1132+ 154
' = L9
Sroe(do Etpnvirot ‘ H.IT.A. 1,0-2.0 "Braai™ 1783 + 15.3
21oe(dta. Etpnvizot ™ H.IT.A. 1,1 Kotémouho 254 + 4.0
FT0e (0L UVUTOM KA ™ H.ITA. 0,51 Wit ™ 478 £ 12.4
Stoeida ™ Kavaddc 0.85 [aha (Taoteouwugvo) 0.9 0,1
N . ’ [dha (ovumuavougvo) 1,5+0,2
i — e i
AlBvou oz ‘ H.IT.A. 0.6-0.9 Tt (i) 50+1.1
AlBvoa nardzia ™ H.IT.A. 0.1 Adyaviza 743 + 175
Mudwe [Tootoyaiic 1.3-3,1 BoApol 495+224
Mudwe ™ [omavia 0.60-0.79 NTf’;““TE; ‘ 263 %38
Midic A o — 02720375 Mnra ™ 22573
oL AThavTizon AOORO .222-0i375 Xupde poottuy ™ 10.0 + 1.2
Kapovowa worhe H.ILA. 0.1-0.2 Koaot »oxzivo ™ 15,1 £3.0
Fapidec B. Odhacoag © Teopavia 0,043 Koao( domgo ™ 15,2416
37 u ( 39 217 Q
[apidec mreavou - H.IT.A. 0,1-0,2 F’smwa , ) 133=19
) 3 ~ Hmrap atyag™ 230
Aam"/.(‘)_; CLUEOLRAVIZOZ H.IT.A. 0.4-0.5 Neqodc aiyag 1,530
(ovod)” Alya, vepoog ™ 3.510
AO0TUROZ ATAUVTIZOU H.IT.A. <0.1 Ko€ag foeto ™ 70
(ovoa)” "Hrap poeo™ 170
. s 5 3¢ (veapd m) 340
Xtamodww vord ™ lomtavia 0.17 qu@(?‘ (VH,L.Q ” [3008[61])’ 1
) . ) Ne@ooc (evijixa foogldn) 960
Xtamoota 0_9 ahun [omavia 1,20 Neqodc* (eviikina Booetdn) * 2530
(rovogoPa)™ Mudia (Xarndinn) © 370 + 80
Sovmd ratapuyngvn o Apyevavi 1,27 Muidua 530 % 180
3 % 2 3
Kahapdoua og oahtoon lomavia 0,38 Mubia (Moxgiyiakog) 42 Sl = 500
(rovogopa)™ *AT6 e ooy ™me Xahrtdig »ovrd ota petahhe (e Ohvumidoans.
Kahaudoia pavovag [eouavia 0,04-1.81
(rovogopa)”
Kahaudoo ohdzinoa [eouavia 0,08-10.87
(rovogopa)” Iivaxag 5. ZuyzEvtomon ®aduiov og ROVOEQPES ®EPUAGTOIMY
Kahaudoia ohdzinoa Kahigpopvia 0,91 (0,65-1,3) L g EM‘”V"_K”;_ ayogas *
o™ Table 5. Cadmium concentration in canned cephalopods on the
7

Greek market*®

Kahaudouo pavovag Kahitgpopvia 0,20 (0,10-0,32)
3 Edog Svyrévrpmon Cd

(vora)
oe ng/Kg**

Kahandaoua ohozinoa  Kamgpoovia 1.0 (0.66-2.4)

o€ G (rovogopa) ™ Kahaudot og dhun (rovoépfa) 516 (70-1240)
Kahapdota navovag Kahgpoovia 13 {1:0-1,5) Mooyoytdmodo og oditow 382 (65-800)
o€ ahu) (rovogoPa)™ (rovogofa)
Weoia vard” o 0-0.006 Mooxo;aangéo O€ OOYLEAULO 431 (24-870)
) ) . ) o (rovogpfa)
Waota ahatiopugva Drvhavoia 0.009-0,042
®aL vovogppa * H o UAN €yeL eloy el aTepuy v amd neeg extog g Ev-
[Téotpogpa ™ [tahic "Ewc 0,058 owmainic 'Evmong
##0 TEOGOPLOUOS UPOOA TO POMOLIO UEQOS TOU DEYUATOS UETA TNV
“eml vyOU apouc. WTOOTOAYYLON TOU
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PYITANZH TQN TPOPIMOQN ME KAAMIO

POMV. TO ZAOWLO TOV UTOQQOPATUL LT TO LML KUl (V-
BOWOTIVO 0QYUVIOUO PEQETUL OTO NTUQ, OTOV GUVOEETAUL LLE
OUYRERQUIEVO €00 TOMTEIVMV Y UUNAOU LOQLUXOU BAOOVS
UL VYPNANC TEQLERTIXOTNTUS U8 LVOTEIVI, TIC LeTaArobeL-
oviveg”. Katomy uetaggpeTal 0toug VEQQOUZ. 60U GUO-
OMEEVETUL ZVOIMC OTO VEPOLZE PROLO UG OTOV UTOPEA-
AETAL UE TTAQC TOAU (YO QUHUO €50VTUS NUUITEQI0O0 CmNg
14-38 yoovia . Oty 1) GLYZEVTOWON TOV OTO VEQOLLG
(PLOLO EETTEQAOEL EVIL OOLOUEVO GOLO, TO OTOLO AVUUIVETUL
amto 180 €mg 344 ug/g. 10Te £2OMAMVOVTUL OLAPOQES 1) U
VTLOTQEMTES PAAPES UE GUVETELXL TV TOMTETVOLQIHL UL TV
TAON RUTUOTOOQY TMV VEPOIAMDY COANVUOIMV .

"Exovtag vt oyy 6T 1) YUOTQOE VIEQLX UT0QOOQN O
TOU 200UV (vl 2.1L.0. 5%, 0 FDA mooteve mg ueyiom u-
VERTH TOOOAN YY) 2adulov Ta 55 ug / drouo nueonoiomg’ .
AUT 1) TUOY, OLUITIITTEL OYEOOV UE TV TOOTELVOUE VY] (UTO
mv JECFA™ (Joint FAO/WHO Expert Committee on
Food Additives) mooomovij avexnj epoouadtaic Too-
orypn PTWI (Provisional Tolerable Weekly Intake) 7 ug
Cd/ Kg papovg tov omuarog 1 meotwov 60 ug Cd ava nue-
ouyw €va dropo 60 Kg.

4. ITIPOZAIOPIEMOX TOY KAAMIOY XTA TPOPIMA

[Totv ammd 0ToLovOHTOTE TOOGOLOOIOUO TOU ZUOUOU
01U TO@LLL Ou TEETEL VoL TonyNOel TANONS oo ™S
00YUVIZINE UANS TOU OE(YUUTOZ, UE E1ON 1 VYOY] (WTOTE-
@omaon. H Enon amoté pomon yivetat o nhextoobeouat-
vouevo zAPavo og Bepuorpaoia 45°C eni 8-12 moeg u-
ov rponynBel BEQUAVON TOV dE(YULUTOZ UE LLZOY TOOO-
™t avopyavou 0S€oc ™. H vyon amoté gomon 1 ey
TOU OE(YUOTOC OLtOr e ( AyOTEQO %ol yiveTal ue B€opavon
TOU 0€ TOTHOL CEOEME HE TURVA UVOQYUVU 0SEU 0TS
HNO;, H,SO,, HCL. HCLO ; 1j uyuata autav ot Too-
otefovv 1) Oy za dihheg 0EEOWTIZES Ovoles 6mtwg H,O,™
O %0OVOZ TOV OLUOZE( 1) TEYN], OL UTWAELES TOL D& (YUUTOZ
o¢ Cd zabog zaL 1 oUmavon Tov O (yUaTog 2uTd T OLdo-
ZELA TG, EVAL OUVUTOV VUL LELWBOUY (XOUN TTEQLOCOTEQO O-
TAV (VT TQAUYUUTOTOLE (T O€ €LOLRA OPQUYIOUEVES OU-
orevéc amo Teflon pe ) forjBeia wizporvudrtmv™ .

[l TOV TQOOALOOLOUA TOU ZUOUIOV 0T TQOPLU €Y OVY
TEOTUH el TOMES UVUAVTIZES HEHODOL, OTTMT TOAUOOYQU-
L™, PUOUUTOPOTOUETOI R PUOUATOUETOI UTOUANG
amopoognong’. Ta tehevtaia yoovid, eetd T emimedu
TOU XAOUOV 0T TOOQPLUUL €V TTOAU YounAd (TS TSems
UEQLRMV UZ/E TO UVOITEQO) LONOLUOTOLOUVTUL TEYVIXES UE
avEnuévn evatonoia. Tetoteg elvat 1 Avodu Alagoot-
217 Mok Avadtahvtia) Boktauetola™ ™, 1 gaouatous -
tola Atouxng Exmowmc Exayoyied Zvlevyugvou IThd-
ouarog ICP-AES™ (Inductively Coupled Plasma-Atomic
Emission Spectrometry). N @uouatouetole ATolxg
Amopoognong ue Prova FAAS™ zat ) gaouatonstolo
Atowric Amoppognong ue Povovo Foagim GFAA ovu-
Pova e ™ uEB0do D3559 g ASTM™. H tehevtala te-
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vz elval N o evaliotnm) oo oreg, ahhd Oa meEmeL va
TA{QVOVTUL LOLUTEQES TEOPUAGEELS YLK VUL LetmBOUY 0L
OLAQOQES TUQEUPOAES, TTOU NUOVQYOVVTUL (TG TO VARG
(matrix) TOv 0e(YLaTOS 1 (itd TOV LPNAS B6pu o ™g Paot-
S YouuS.

H gaouatouetolo atouxic amoooo@nong ouvovd-
OT®E ETIONS UE TNV LYON XOWUATOYOUpict LPNANS TTleon
(HPLC) yioe ™ pnehém me ynuxiig Lopeng Ue v omoia
Poloretan To »AdWULO 08 Ao FLOAOYIXA CLOTHILAT, N
omola zaBoe(Cet xa ™ frodtadeotudmrd Tov yia toug dtd-
POEOULS LuNrOUg 0QYUVIoUOUS" ™,

5. EKOELH TOY ANOPQIIOY XTO KAAMIO -
EAEI'’XOX - NOMOGEZXIA

O 700102 T1OT0S €xHe0MNE TOL (VHOMTIVOU 0QYUVIOUOU
010 2ZAdWo elvat HEow ™c dtatpogns. “Exet vtoroyiotel 6-
Tt 0 avhommog TEochaudvel xutd HEcov 6o mteplimou 10
Ug ZOOWOU TNV NUEQU (TG OLUTTURES TNYES OTTWIS EIVOL TCL
QUALDOON Aoy avird, ot BOAOL, Tar LT, TO NITUQ RUL TO
vaha. Ta ahetpato eivor SUVaTOV ETONS VO TTEQLEXOLV (U~
Enuévec ovyreviomoetg xaduiov (Iivaxrag 3) xat 1) 1006-
T TOV TQOOAUUPAVETUL UG AUTA TOWRIMAEL AVAROY (L e
TV TOOOTNTA TTOU RUTAVUADVETAUL X0 TO €(00C TOVS. Alauteg
OV TEQUAAUPUVAY RUTAVAADON OOTOURGIEQUMY TOVALYL-
OTOV W (od TV eRdOUAdU 1] 1ol TEQLOCOTEQO, POEON1E
VO TTEQLEYOVV QU0 (POQES TEQLOOOTEQO RAOWO (22 ng/mue-
00) U0 AARES AVARTES, OL OTTOLEC TEQLE YUV UETQOLES TTO-
oomreg” (meolmov 10 ug/Mmuéon). Atopd Tov OtUTQEQPOVTL
UE VYNAES TOTOTNTES YPAOLWV KL OOTOUKOIEQUMV VITOAO-
ylomxre 6T TaQaAaupdvouy amd autd 1o 43% g peyiomg
AVEXTIC NUEOOLUE OGNS RadUIOL 0TS vty op(CeTat u-
6 tov FDA™.

H wéom nueonota modoinym zaduiov amo 1o meQpdi-
OV ((L€Q, 01OV, vEQO) elval TOAD o (< 1.5 ug/ nué-
001). AuT GUME N TOOOTNTA UTOE( var avEN Bl T TOAD
Oty 0 AvBeMmOg ®uTORE 1] €QYALETUL ROVT( O€ UETUA-
LOVQY(EC 1 AALES BLOUnyaVIZES TNYES TTOV QUITALIVOUY TO
TEQUPAMLOV UE RAOULO.

Téhog, Evag onuavtirog 1omog €xbeong tov avBpw-
OV 0TO XAdWLO €lvat TO ndmvioud. Aaupdvovrag v’ oy
01t 10 20-50% TOU RAOUIOV TTOV TEQLEYEL O RATVOS UTOQ-
QOPATUL LETM TV TIVEVUOVOYV, EYEL VTOAOYLOTEL OTL OL KL~
TVLOTES TQOOAUUPAVOLY %UTA HECOV 600 10 ng raduiov
/dTono Mugoa uovo amtd ta toryapa .

Nouobetixd 6ota og enimedo Kowvotnic Nouobeolag
YL TIS UVOTEQES ETUTOETOUEVEC TIUES ovyrEvTomong Cd
ot 1O dev €xovy optobel axoun. H Evommainy
"Evoon €yet amhog mooteivel i eEng tinés: 0,050 ng/g yia
TU TOOPLUA YEVIRG TEQUAUUPUVOLLE VIV RUL TOV PUQLDV €~
%10< 0o ™) youatida (Pleuronectes platessa) ot to oe-
Ayt (ow. Rajidae, taSn Rajicormes) yia ta ooia 0olom-
zav 1o 0.2 ug/g, 1 ug/g yia e 00tourode QUi EXTOC Ut TO

AEATION EAA. KTHN. ETAIPEIAZ 2000, 51(3)



210

rapovol zat 1,5 pg/g yie To Lahdnia koL 10 GoTeo UOvo
rnp€ag Tov xafovorov™. Exlong, wg dota avoyig yia 1o 1-
OO RO TOUS VEQPEOUS €xovv mpotabel ta 1 non 3 ng/g Cd
avtiotoya”.Ze enimed0 eOVIRMV VOUODETLHIV OQLOUEVL (-
76 Ta ®eA WEAY ™ Evpwmairng Kowvomrag €yxovv Oe-
OT(O€L dLUPOQETIRA OQLUL AVOYNG YLCL TCL CAle VAT OIS 1)
Ioraviato 1 pg/g™ noun Itahio ta 2 pg/g™.

Zmv EAAada, n uéon nuepnota todolmym xaduiov €-
yeLvmoroylotel ota 44,5 ug avd drouo™ vj olugmva pe G-
I pehé, ota 56,13 pg avd dropo™. H tyw vt eivau AMyo
70 Yauniy atd my emrpenduevn PTWItwv 7 ug Cd /Kg
owuatrov Baoovg mov mpotelvetal and v JECFAY.
"Eva 000010 mepimov 22% 1o meoohauBavouevou xad-
uiov amd tovg “EAAMVEC #aTavaAmMTES TOV AVTLOTOLYEL OE
14,17 ug avd nuéoa, opeiretal e xatavdrlwon fodivou

2OL OLOWVOU XQENTOS, TOUAEQXMV AL EVTOTBimy ™.

OL OUYZEVTQMOELS TOU RAOUIOU 0T EAANVIRG TOOPLULAL
omwe paivetal xow oo tov [Tivara 4 elval otig TeQLooote-
QEC TEQUTITWOELS TAUQOUOLES UE AVTES TNS dLeBvVOTS PiLfiio-
Youpiag, eV 08 MYES TEQUTTMOELS EETEQVOUV TA TQOTEL-
VOUEVX OQLAL, XVOINS O TEQLOYES ®OVTA Ot opuyeia.. H die-
Eaywyn ouwg ouyvov EAEYYOV 0Tl TOUS OUGLOVS (POQELS
TG00 OTLS TTOWTES VAEC 000 KL OTA TEMAKA TTQOIOVTQ TTOV KU-
%®AO@OQOVY 0TV eEAANVIXY ayoQd, Ba mEmel va elval ov-
veyns. Tnv eviomxomomon autady Tov eAEYXOV HaMOTa. -
TUPAAAOUV OL ELOAYWYES HATEYUYUEVOV AALEVUATOV TOU
EVOEYOUEVIIC TTROEQYOVTAL GO CALEVTIRES TTEQLOYES EXTOC
Evpwmainic "Evwong ot omoleg €xouv 10n pumavel.

AT OAL TAL TQOUVAPEQOUEVA YIVETAL (AVEQY] 1) V-
VRN YLCL OUYRALOY TOV £BVIRMV VOUOBECLHV TOV RQUTAV [E-
Ay g Evpomaing Kowomrag 6oov agopd ta 6oL o-
VOYNS TOU ®AOUIOU OTC TOOMLUA O€ WiCL EVICLICL EVQMITAIXT
vopobBeoia, n ool el TAEOV Vo AUPAVEL VT YLV At TO
e(00¢ tov eEetalouévov Tpopinor, oUtme ote va dia-
OQaMTeETAL TEOIGV UMY UEVO TG AUTAY TOV %(VOUVO
v tovg Evpomaiovg rotavahmtes.
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