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laiii ,,'il3ll 4JJ)t crU;'Jl ûpo jrYl $'ll (èlS) 4ilosll ùjr

-J 50 ù. Jsi

5 500 Ji 50

10 500 d)^ J3Sl

+;Jt-s.Tt i.+l,tt cl;Étt tÀtii ï+lJll crtili-cll $e :2 cj-r+lf

tltsl li+lJrll ôllrJl 3i ,:tiL- cJ" s',$l $Jl oJotrrglt gl ;4s.3nJtctlsli- .lp
I'aslt

6r-3 _9i çjli- 1 2sè!r
6r=3 ji , ;l+-o2 LlôYl é s%o5 -Jl_n 100 JJ 26

6r-3 _ei i.i!* 10 clsVt ;, ,oÂ5 ;Jl3.. 100 dr JSSi



.'lc c-r.rl. J ..!+-il: p3;^r1Sl3 æl-jl J;rli^ 5r-il a-^:1À ,jJt élUÀ ...,1*Jl

,-iJû,- ri ir;'- é+-il: p..lU^rtSl3 U-l-jl JJrI^Ë.o sr-il éJt ÊlrÀi-,| ÉlJ+iÀ-ll
-Ë-1rtJl r^o$ll rl.si- 4"Élrill rl-lJl"tt EN 13804 Jç^ .t:j dji;; $lr k+

.al jlL- !-lr -l!- ,i "crElJl .:hçl el;r"3*cj ,obYl 41--

,JC'ill 7 â^;sft d+lél
(*) éJ^-ill Aj$l ->,ic Jrl.tr Y qiLilsYl rJr=
*) caJ.:il1 â-o;ill ,-i.,,.ci' j:bS Y

cDÀ 1.5 rJ^ 1n-l1Hsru1q1r#

a;r. ill

4i^Sll rJr=

(.*t-+ll Jli:.)tl é Ct;5 ;la 1-S) %120 -%80 ôll-ti^.,)l

L:l++tll Ji â!JÂ.- ll ,:,j..,j uful..i,j )t ar^-lÂll
.éj_jl_l p..9*.rlSl3 1.rl-_,,11 J-,;ËJI l* é 4+r+tt ca q.-ill 14$l (*)

rJr- é.J+ 4Jtl-+ll ôl_tSiYt .iJF rl_r d Lr:.î.,,J| é)tlt.rlc' â!rl-,.- ll

o-à;r-ll3Jl of.rYl -,;;L- ,i:tll 4 .*s}t ùl ç/-'-3 .âr.oi'-o 4J'+-)," ô.rL rsJe gtS^)l

.3 cj-r+ll

.ôrbi*Tf i't..i uL',-J slrlrilfi,fu à& 2.2
Al^J-, ,,s â+-tr.o âr4i'- â';'+Jr" .:l_y c31J.5.^.,*.ll -,1$ c6l_,2r1 ,-hJt rJe ,JJ.=jll â-â.: 

-,1$5

IUPAC/ISO/AOAC -ilil r''-i Ër'-ll ô!.^:él 1-:_,,1 gli,,'-tl d É$: ùllJl
cUJi,,3r.l,,S;. J,il .,Ji.Llll .f$ll o!;rf i".)l cl^rj'^ rlrri..,Y âi^^i^ll iJl'Vt;
.âj=rll 4$#lill e!^$ll er33 JàJ_.r_l ud!_l ,Jg ,ê1-i ..1"rI ,OJ**JI : cJ Cr+irU

.((ç-d+J) 348 -334 æ.LF,7l f: -:.ull ,1999

.Ërl-i-,,)l âr.^jJ jb-*^111 4lJt UJ$ ,,,îJ: .Y ei g.*o^ ,JS,l ,'1c ,$Jl 4+jll cJ+J

dljjll gs, *sll f.!
4+X ,.lJliL.^* ùiliLli -.,Éi^ll eé ,Al,riill g.:tJl -rgrti^l iJ^^.,JJl i$l-*ll LÈlJè)t
llo é s.-oll ,é-,-!)tl Jhi^ll lirll". cjù-ll ellr g1S lll .eiEiJl cJ.u- c;..".JJ q-$Jl
l- é .rr-^ll ,r-!'Yl Jlùll cjr'-ll 411 ilh: lil er*-,r_l .â.--ll cJJ+ ê+ c-,l;ill

.JJi.Jl

JJLII llo d ËL-ll dJ":ill _.;.rliJl ôbs3 
"*+ dljill elJ.cJ c;;.;

ï+r ,rrll cJLdrill cj.,rLl crJslf JbLll çrr>tiJl ÉJJTI ii" ,,,aâTl llr3,cJl :e;lJrll cji,âill
l-4rll&l



+;rl-Élil| u,.Jr--jll é i+.lt 3tyYt dlEu JJ 4i^ii^ll âlJÊ-ll -.;'s. rt, Il ciÇi-i^ Ol
15.-i â;.^.,^ll d$lJl etSJy Lrrc ,f-.;*+ll éD<j*)J ;J1-^- JJr -É.i 1-# d:^'-il
_lbtll çrc13l ôJj)l ù^ qlEJl r3r=ll j:bS âJÉ, 1+^Sll i$l-,^ll J+jàiJ ki+l>t ,J_n

:,él

Helicolnusdactylpterus 3 c'''"'1-'^'^Jl di^ et-ry f.llt C,^ f 100/o:jf & 25 -1
t Sebastichthys capensis -r

1l+-! JJ 4*"ij^ll ZUX Ar^,,i11+ ê.lll rr i100/c:-ri & 30 - ç
ÉPleuronectidae

Merlucciidae,o-''l+-À Jl a*"ï^ll 3l;D.l âr..,i11+ e.Jt .l^ f l00/cr-rji & 35 - e
.Gadidae -r

Jtill cJS*Tll 6;tl.j ôl ,,,iJ 
"J$l 

:btll çrcl-Ëll ,:-e-lYl -tl-+l LrÀi""^ll '+tilll t'I OJ

,,JSll _,,l;tll çrcl.ËIl o3;Y1 ,t I r -çti: âJj

sJsll tl+Llf çreLiJl '',$-Tl j"S. j gsiJ dlrlrill dJù :u".lÀll di.aill

;â!3..3_.,!l dlll .l

ç.rl-Ëll r'-:3;Yl U'" rrJ'.^-il1 a^$ll 4$l-r^l lçrlrii,,l ùfu él +++:-,ll éJtll ùJ - i
:<.r' çJSll -rbtll

t(1933) û-r+l r,fyé a*: ç$l g;Ja;^ll Jliij)l -



É(1968) cr:JréUri:It^-, çtll i!^ll .l+Ëill -
_,r-il-.ll 4+) ,rlJ,r,,.l-,1:JSll ,j)3 Uà,cs âJ.-lg O+_l_,,+ll t:-2.,. e;nl^..* )ÈIl -

.(1968 c'J' ll ùl+ii^J é1L-,)J çihill

QJtll gLi ,a"ug3jl ,jlJl crq+ a.1.lill ùLill eE ,J_n el-Ël ,i ,sl,rll âJL- 6,
.dtj:ll ô^ rSijll 1.6rlrri,,,l ûfu él 1r=_l ,jÂ â,i'+!l

,-1S1-i fi).i ,,.â ,cjs)t -lc ,;5riL Êlll dJ^ e100 çJlF u^ â+Jl ùJSi ùT ,,,îJ - Ç
.,JJl âJ.*,,1:+ i+lj-: âjl3À-

:4f.r. *.;,.lf iI...,;ËJl .2

é#lJll 1.Jb.l .i+ll t.Z

cl r:--ll .J+ cl^,$:-,1.JS+ i-r:.i.'Jt 4J'+!l ûl*l;Yl 4lJtll 5!5 , à, i
é+LiJ..i, ll ôl-sii^J é11"^.,ïl ,=+,rl(ll llJl çrclill ,.:JjYl -!Sj 51r-il 4i.-,,j1

..J'vt (JJg à100/êt 100: È 100/èt5 ù# E;l_!i ôljs-É è

i4;çô2.2

1-S eË_,[tll 4"ËJjYl rcl3ill û_l_lf JtrL ".,ls]l JUul çrcl^ill .,:JjYl _!S] I' .=i+
.e100/èt 4 ajc -r5i-l .t-l--rll ellcl.pYl o-à L^ 9

0.6 JSJq c!téJ+ ,-rà^â. ,Jj.-^ âl.*tg â+ .l^ â_lltll a+:jYl rcl3ill eJÂj-,j
oUrS^Jl U,âl..-i^l ê3 -,E+lL -'+till 6_,SiJt C91 ,,rjs I-J Lh-= r+j mol/l
çlsll JULII çrclill ,riJjYl j$j .o+ .,Jà^-X ,Ji$j,,* .jp 1.1. Ë_,ùtll a;.rclill

.l( ' f i ol é él rcl3ill â:L^ iÀ*lg

a+ç;<tt rlvJl l./

Oé OI c-qrJ .ôli.,ilsl 1i.,-+ jtfi 4$!^S crÇi:^ alrri,,,l û+'lJ 6é111 Urlsg i1#i C 1-

céIr O*,Se ir*-, C L3 .âJ.rL- ùVt .rtrlJl! liJ rJrUl Z:-yrÎ trfi.,r:.i,,,J1 elJl
:+l$l r'rt;. l_rll é,L"; 1+:1- )tj-^ "jJJl'' .,-i+

ÉcJL I 001a6: ,-,IJJéJ# rÈ^= .JJ-. - i
rclL I00laZ0: pe-ti;r;ll 'J,.<_l_,rtg Jj-^ - ç

.(0.05N) Aldy 0.05 -!Sé 'sl.rJr.iÀJJSJI q14,.- g^ ç-l!'* cjj-^ - e

l0



.l^ ç-,r!'- cJj-- I â;tJl é ôi ,,,îJ ,.r.SJ31*-il:T -çtô jk+ -Ér 6^:iJàs>t
.(0.0lN) >Jl,t-r 0.1 jS) clsJr*ÀJrKl .;-.-

ÉcJL 1 001a3: él+_,:+ll Uà^s qjj-^ - r
rrJJSl+Jl a*,,,1-....ï ËJèjl r\-:.o ,J^t" -a

toÂ951+"! ,Jjq)l ir dt l}}lal : Lti,, EilrÀ}À JJ-^ - r
û-,,-,,1 rJ^ tl: cli.tt -r-l s^ à2 .++-rs :(Tashiro Mixed Indicator) ii - j

.%95 â!"!1.Jrrq)l dr cJL1000 é ùCri^ll

otirl"cJlg èfJtTl 4.2

Éq.ilS 1.JS+ âS^,l-"i^: eJ-,;.i.o ét-, e"J 
"-t*i 

LIJÉ - I

Éâi$.ll Ë_.r:r 45000: 8000 gg 1.6ic_.1* 6_ll_,rï qlt' a--* cllr âJ")À - r.-r

tg+sJil ë-l-.r rt150 o:J.â ,âÈ" éy- e
ÉJL rJ. 100/1 + Lây cjt 5 lei*^,,6_,ytJ.ô- r

JtjJl i-r. l;,,r1 I r,' ç;r" gfu ÊtJol *I" 4JlVl élli -,;sJrl ùi ,,'îJ.JS! -*tiit'I-o
çJ,3 e.r,"3 

oEJh +l}l élI ÊF.^él 
,,'îJ .âj.u-o ;-r" .Di a!Ë tli+ll s^ 1;^S eBJ-l

.qlii rljr" ciLài Lrrs a^i. Ull Ë-,-ll rclSill

+Fiill 5.2

4JE-CI _;çl$I13l5lIl;:=Yl ]lÂil ùÉrii,lr+ JISYI c!té_,,+ll ,r:".- cJ3ls oUSi '4*$i

Q.t kl-r: r+ JçVl ç.,;si ,.+ ûU+'Jl J+à-i ô1S^)l J$ 6ç+J .LJJJ.àll
'i'1" Ull ÔLl\'ill

4+l.tt J#àrl - i

i0.1 + È10 .ii .1 +.2 â-tilll oLi.^-l3J li+t Llj or kùLl rlyll 4+X ++ ér,,",

cJj-- ù^ JL90.0 6^ iÀi 1- e-FJ.(,,',rLix rU! d "ril U *ttâ!JÊ-^-.ll A+ll cl^
i.l)l.i â.t-l:+ ùrËi$r â"r"o a-ol-s;l ê; .l Z.Z AËJl eLi.-l3d-ËJ. e!:JS_,,$l .14,.-

.4s+'i1'l ê É sç 4.2 alill otÀ.-13*I lirt

e cJsYt ,,lc eli â..u, ir^ 4Ài- ûÉ^J QJtll o\3a 4Je cJ..-.ll fi çil| 6-SiJt
.i+-.rr +6s +2 cl+ E:li Ë-.rl> â+-.rr

il

pl-oll _.ll{ii }ùiill - ï



etii jk+ j i aË! 1.Ë1t qlc, cJr^:-lt i çilt 6.SiJt dr^ cJL 50.0 C+-É
dJ^ t!lj.! Ë.:c r-il,:i ,çJs 6.liiJl ,J'+ ct^ ti-) rSITIJ .(i 4.2 ALÂill) -tt$
.'1c' ËJè-,ll Ë.:l-s.oll J^lJl dF ôl;J,s ô.p â-â1..:! .+_r .(. E.2 aËlll) ù#lEil9l;ill
3.2 âJ.iill) 1+rlSl lr_r-ll ,JJ-- ir dL 6.5 6;S:.,-Jl Jl ,-it-bJ crrrsl+Jl .-rL*i

.(+

pi; c..!:l^ër 10,.J ËJuill ù. JL 100,,lc cjJ,.--ll l-6; ê 4lJh -'*tilll a+11 I t,'î
3.2 âl"iill) e!:3alt rÉâ,os ô^ dtl00 .,Jc ç3i.; "UJ é Ë_.ltlill ù),p, ç3,;ui _.1,"'

.F1.!. l0 + -'*tilll eil3ç .(_., 9.2 âJ.i:ll) d*ilSl ô^ Élj,s 5 JJ 3 qlj ei1.:3 s(r

.=JË._l+_rll âJl+tll rcl3ill Li.elJL4iJ.LxJ e!Êjl sF g)+Jl ,.+_l+i !y.l l.'l!

.(e 3.2 iJ.fill) e!-,r+-,rél .f,"- ct^ ç-,r!'- dj-.+ i;lJl âJ.-lg eUYl dJ--
.0.1 + 5.0 ùé ùl ,,,iJ rr:"-ill ALiill pHs-:

ù# rgJtll rjls lrJ A-J*.,- i.+t^ll 4ijJl û:$_l

â_;lJl- 6

.6*rj^ ds.i+ cll" 1J1+ p$ll .+;
.à100/èt2jrb+YûCrLi

q#..Jiill *.11'rli. Tl' 'l

uÉâ,os,Jj-- dJ^ JL 50.0,lrrrul pi;.,,,âloi,lll l^i.rt,o-.rlr+ _,1L3-\-r,tlttl f+
.(1 Z.Z âLiilt) 6;S:.^-Jt ,J+ c!:_ils_.,+lt

crJsll Jl+Lll çrel.3Jl 
,'Ujïf jS, j +L'.- 6.2

,-rjâ^â. âJ.-lg çliilYl ,Jj-^ Ë;L^ _,+r ,"JSll JUtll çrcl-Ëll L:Jj)tl jSél-^- ê
.4J1ll âl.rUl ,j*J.l e (e 3.2 AËJl) el.:.+atéll

- Vo) x 0.14 x 2 x 1OO)ABVT (en mg/l00: (Vr
M

tâ+X â-,.*l11+ :I/,J_r 0.01 ar."ir el*:r+r_,réll 
"r:,.- t+-1:Vl -

t;raLtJl 4+X i.,..jll+ J/j_r 0.01 â+"! cl+_r.;a_,r_y'S.ll ,u-.= Ês : V0 -
tpl-,;ill-r i+tt ê+-s : M -

t2

;CrUàr)t.n



ûbr; dJ.ll ù1S li! L+-.^- âi+L^ll 4llJl ùél .6+rj^ ,JSe ùIJl+ pl"Ëll ' ,'iJ - i
.e100/èt2jrbl)'ûÉlrLi

çrcl-il| ôrj)l dr & 50 ç-/^^,: NH+CI dLl, L=^ JSII -l.'c 
''le+ll u still - r-,
.t100 / 

"5ll 
Jbtll

r$1-i100/èt 1.20 Ë.rLcYl 4J1S^Y .Fir^ill ..!_.rlill :e
rSn:àl00/èt 2.5 tu-rliJl âi, 1S^) dir^Xl ..!-jill

l3

r1 \"'.."
t: 

,),//'



ô$ù-lt ét3i ÉLJÂJf ,rle ,qL"ll L^JÊ+ll 4St--Tt ôqlf _;.rtaa 3&JliJl d.r.Llf
t{+ dJ3r.llt .ilLlt3

:tl_t-d+i pre .j*.rir .,ill L"J,r*tt i':. $It ôq$ qU+yt 4*stt :.JsTl cjr4ill

oj+ll d ;l -"+ll cJ^lS ,J *li^) 4Ji!-Yl ùq$ 4J_ l-+Yl â+"Sll j;b:: Yi -;_r:"
:ql$l ryr-Jl (oo-l aj.o ,gll€i,,,Jl

t,l;e:J"Éll d el*_rJSJ^ 800 (PSP) d,iI,.,,',-Jl JlJl ùq$ Ar.,Éll+

6 eb_r_r.: 
"r:"^1-= 

U^ ÊIJÀJJ^ 20 (ASP) âJShlUlriil ,.,,'.,,Jf JlJl ùqJ â.lj11+

. Éel9 j"6jl

160 L^i-- g5;r;r:S+ll, û+"SAJ+ré.ll ùlr ,;l,r,rlrlS3l Ld".-l ar.,ill+

re!* JSll os e*LlrlSST ,c"^- çJL^* cl^;193-rfu
t,.l.1e-lJ5ll ,s ûl*-Sl-rCl çJt*" gl" e 1ù+..,S]JF.,^,_* â...,:lt

.Êl-JêJSll os r+,lelji ç31^"^ cl.,.l-n3-rS+^ ISQ r.r,rl-l#-rt-,;i â.;Jl-,

L...p1t â.:. t,rJt ôqilf r-iL^l.r<lg cJJrll t.6; , !..^ll dJLll :srlill cjtêill

:(PSP) rJti,U A+.,,.11 ôqll d-.lLi- J dl*tisl l+-,,L . t

LJ," âSlé..*ll elj,+Yl é (PSP) d^fI âr,"^ll ,..1q.ll rJr" crJS-,Jl gU=i ,,,iJ

,J[lJl 4ijtl at 1as*:-,1 ùfu e oj+ ç1 :l 4ls r."+ll) ôL"rÊ_jl

il+l=ill 4iJt 6^+ oful .$_rr kJ ,-iJi'- crJ=i 4qÉ qi _ri Éjr.+ll
crr=j ,l O*'Sri;jSlJl crl,,ifSY cali ^iJt 6^ e1-;3!Yl sc. ,ÉjCl

.k _,r;L- lJll,r W)+-
:{sJ;+ll 4iJJtll oa nJ=-.;*ll 4irul ulr AiEill .=Je .pt_t')l âJL= çf_r

.1990 ,959.08 é_.r AOAC 4+rt

: (ASP) ô.JStJl ô$i.ll ûqill r-ÂLq1<lJ dJsl ff.--.;Ë .2

u," âSlcL^.,*ll eljÊ.Yl é (ASP) ËJshll ùl.iil ç+..,*ll ùqill rj" c9Ji.,Jl ,-!tj,,,iJ
dl*yt-_rjll clLlll â-t-l-irl (4$d-l ,;S.J 4j^ eÈ ç1 ,l .lS f"*ll) ô!Éjl

.l-6;.-iJË,^.s_ril 4lrt qi _ri (HpLC) âelislt Jte dFlJl

1.1

r.2

l4



/UVHPLC4+JiJI ,r' 4J'+-rJl 4qrUË ellJl .J. LiàlJieYl âJt- 6-r
.1995 cu+Jsl3 ê1+lS 4iJt

ûJÀ$l 4+r.ll ôqll r.iLûisf3 ùlri 4!JL .3

LC-MS / MS 4lJt oa O3oS â-r.-ll ùqill sc ' ;'x(ll Lr:'i'dl JJlJl 4+Jt
4Jljll ùJÀJl A+-^ a;-*+ll eJ'"^.Jl s,p. , à.r(ll h ,-iJl'-ll a+_,,lll ,r'_l

Wl-É-,| éll1 d Lq DTX3, DTX2, DTX|,AO ,rl,rilrlS3i urâ^s â-cJ^+^

PTX2,.PTX 1 çF*,SJ3 tËûS:#,-!:â-êÀ â-ÊJ^+^

.45 OH YTX, homo YTX, 45 OH homo û#.,,SJËJj,J, ,-'jâ4-: a-cJ^+-

YTX 6YTX

AZAI, AZA2, AZA3 -rl+-ljl '-dâ.ôâ' â-cJ^+-

â.L).

â+^^Jl 
6.o yls:tt ,J^l:t ,lrliul-r dJl 4J^-.Jl cJrL-','\-,.^,i-l ê .l

L)*J ++-,,1)l â3Jdl h,'', -ri ,riJl (toxicityequivalentfactors, TEF)

EFSA â+]è)tl

é .ùLlll or k+ltri ,,'iJ +.l!-i ,LlJl â-.-ll â+"Ài glr Ë,J.i JÉl1ài ,",Â,ri<l I .2
(TEF) i+ Jl 6^ ylS:lt cJ^l:t ÊlrÀi-'L elJl i.i^^Jl cj^l.'^ ,-rl-^"i=l

âllsll -bt UF.IL - (LC) ùtJl dli-ill-rél ,JllJl JL ,cE_.rÀi o-rr duÀ .3

' i t(ll 6^ (HPLC) ôeËSll Jt- "fUl 
jlJÊjl^:él ,JllJl ,(MS)

d>J Llil JliÀl ;i" ,â;s;Ljll olltgiYl a:;clj^ll u-,11J13 câ^,)-ll

EU- d:-,r:Yl rl-=iYl .JJLI cl^ Y+ Çlrri"'l ûS^J ,-!Jtll oia clS ($U-JËll

:ç*I 1- 4h-,1; ,R.L. LC-MS/MS

-ÉtHl Cp cjs"yt ,r.lc , ;$<tl k$^J âr^i-^ ,l .:-rtlt ola q9r=l d-É1S lil (i
.-Jj- rjJ 6 ,.s-^-àiËYl ric : .cj.-ilt lia .l^ I (i) âl.iijl ,J k*Jl Jl.^i."ll

i-"r).o _,,3s1 _,,*1,-

CIS .-lé-ll ç,+-J'"ll JbûÀ^ll ,.J+ cl^ ô.rr-^ll çlr-Yl J#lJl O*UrO"t(c+
q-ç-^ iJ*Jl ùllJl ..ilJt iJ' l.6.l-,;,l"t - ,",oi rË éjJl "rÀ ùJS3 si -;-r:"
ôlJLiil 6^Uf O^ e jÊ,S çJ+i.r:ll r:l;l4i)l 6b+ û_.rE+l *-réj

.Lrl- l-ill

.LlJl A--^:ll 4+l-= JiiL" 6:i,''a tÀ+iI,.Ji ^âJ ùl .,.trc(ô

l5


