V=AY cliis [ AT )k (Jsl 0 ylowds (o33l Jluws ISSN: 2008-0026 / y4id! 31 snlg ¢ oVl 3131 0lRuii1 ¢ 559325 341 At gi ;3 (g9 (S5 y9lyd 4y g

ol 5 SBT3 9 T Slowd § SS9 38 S il )y (53105 T (4l a0
(Cyprinus carpio) 9oz 95 39 porodls g0 oyl 3w

Tysacalls ol e 5 aan adble” Lol Sk Luge
Lo 03,5 Jbsbial” Ol cOlgionl oDl 33T oliils (DKl 55) Olgios] Aoy (o § Jams 05 S Ll wlid S (g gomiiils’
(Ol 52) Olgaonl dmly ol 5 Bloms Slidoss S 0 5 01l Olgionl ool 35T o8 ils (Ol 522) Olgios] dmly e
Ol Ol y Olindy eme Jy o8 (St pse 03,5 bt Ol sl ol N W NGRS+

40/VY J:’j'.’.'b C_JU‘QO/W\\ C/)LLJ\) G)Lv

BaS>

o yar 5 (TS 5 TSS TDS EC pH) of slewd 5 Sosb sl Sy 85U Lol iass o
O aze s 0300308 maz Olie b (Cyprinus carpio) Jgeme 555 (Al (i 5 e 035 oJsb) rldicsn
£0 ol jon 4 (S3beo 555 Loy Jpeme 55 Al w5ed £0 sl (D8 S SE ey 2p50 st VG s
3ye 1nl el (glad s 3 S (65 paises VTAE 33, Cold ATAY olorpag Sl olSanl 4w 3 Ol & el
Shestizad b T 53 59 0 pe0lS CllE i sad o dhide 3L b e vda e 5 B S IS sl s
U3 s 5 a0 3550 SVM gy 3l eslaal b aesls 5 (S o3l 281 S 0,58 adl odr (5 25 el ol&is
i 53 085,50 Yoo) Lssl apslouil Slme Sha 5l 558 oale aliae 3 pseaslS 0dile S oS 313 0L ol .23 S
b 35S e 4 sl e abiae 3L 3 ppeeslS 86 tb 5 mea Olpe oS 0T 31 bl ik e Sl
5 S bl om0l VL e Olale ol L2l 5 S s p3e03lS 5 S5 1 el A3l o Ladly
Al S dae s r}:nls de Ol s J:;U e $lls w54 TDS 3 TSS (TS pH EC Lg.j b
e 6l ST et 5 g sl Sl el ms o s bl bl S s sl
5> D wed Olse ool 5 ol 5 (s sl b bl sl cnlply I ale 53 geesls

Al o galanl LB o 5 slagdUT L avglie ;3 RSM 5 SVM (gla jis; sab (slagiom ST 53 oale 3L,

Ssexs 555 SVM Ly RSM s, by SN gbdlS” (slao s

Gl laoty VT K Sl .Y O doddo

Gladul b b 5l JTols 5 O oS dizen el 3 e B 0L BT s T SO slae
ey 5 Lgd pod 428 Sk 55 (e b olend S Send s sl Sl aolal e L
2 ) s W ey s e I A 5 Shema) Sl g loks Soeal IO
S PA) Blar 5 M6 65l sl S 5 (5ol b olgmer Il o5y el (VAL DL
Gl So i slabs [ hua (VYA O 505 ol S o5 e 58 5 e o
5 boarls )l oK Sl dex Sl e S Ol e Sl il glasa VT 51 VL
Olale Lialy ol 53 o5l o oolital o slasslad S mtotl ) ol 0113 S T (Glalass 4 (S

atefehchamani@yahoo.com :J yies sdies 5 ©

\A|



e T oot 9 (S b b giolyly 6108 3T ylm0

A7 sk «Jol osleds (03l Jlw

(il alas Cilie el s ese s IS
5 G, Rs) O3S Gy, 0lS ale aS
33 S e e e alis (OTAS O Sen
035 5 e usS Pl 65 5 alae il
OLan 5 L gl ) gl OOAE  le B
(835 N B w68 s (ITM
WS S ae glacdl s IS8 5 e (e
g Slaaiolr (sl 555 ale b 5 i
o s chle Olne (VFAY (Ll alSL)
T el a5 alas glacil 538 5 o
OYaE OLes 5 ¢ Sbr) sl slaol s
ST sl s 58 LS T 3 3 ped o)Ll
P2 s eSS S CB
5 bl S ol 658 5o alas 5 uS slacil,
CSeiul (YooY UL Kaa 5 Gaspic) © e 5 JuS
ol arlys Olale paslS 5 o Slsh c kil
e (Yoo Qs 5 Qiao-qiao) e s
5 Gy wabae S S ren o
S bl sl gbaS 5l s
o lewdy gkl L L een ola
5 Uysal) S5 ;5 Shew Y6 5 (ICP-OES)
95 amale 5 5B chle w) (YA LK
Jin Sricsr ol § on b S
SMieS 6 ww w55 (Y1 LKes 5 Roy)
Al slael 53 oom 5 ogr S G20
5 Atobatele) « =o 5 Aiba 4. i s
Lie o ale 5 omis (Yoo Olutona
5> Syl 5 05003 (o i (Sl S

9 SChon) ALﬁL_::})\ L;ALAA.:; 9 )qu L;ﬁtﬂ LsLACAL:

1- Barbus xanthopterus

2- Hipophthalmichthys molitrix
3- Rustrelliger kanagurta

4- Merluccius merluccius

5- Mullus barbatus

6- Taihu

7- Flat fish

8- Sylurus glanis

B T L5 VNI TP [
5 obas 55 (Y0 Olas 5 Ozturk) W,
s Al snsa gl slees sl ey ls
Wase B8 oldl Gl w3y 5l e
Jusl JLs 4 (Y)Y 0,Kea 5 Hosseini)
Sl 2 cl S ol glalass 4 Laot VT
orst 5 Obpl by NS ooy G b 5l S
5 Gl a3l ) Led Cl abe sbaa S
K ol pazs 5 o Ol (VAT (O1SCes
(bt s 5 b Olale o g4 OL T 3
s e g ol pes 5 glerd (S5
5 Shema) Libie sxl S5 0 i
Sy ge i S 5t 51 OTAL O Ses
5o eSSy w Ol5 e ol Slagten 3
2l (OYAY (S s gw ) 3,8 o lil O
Glaclale 53l (g e ile S5l ol
2 lies (S5 Ohpl edplie gl oml
wper Ml LOT 51 2 Sl iE S J-
S gl 5 ol 02wl e e 5 pgedlS
oy Slssse gl 58wl slackle s o>
A pspedlS (VoY Atli 5 Canli) doos o
ol gl 5 badS daa; 5 65 Sl o Sl
OYAY (86 s s0) 28 o sl e I
s S a3l sl glas S 5l am o D:A.sli
AYA O 5 Jse) 5l 35 50 alans
05 3 Sldlas §pSE (Y ) OLKes S il
plmil Olale L3 SKwe Sl ez Oljoe o s
o O8Ol gl 3 ales 5l Ll el 4 S
Gl 53 p 53l 5 K D5k maz Ol e
3338 5 0lsss AlKiss 48 55 US 5 alae
QOTYAS OISen 5 (538 ey 5 Ky Jorl por
s lddus Olale g;aijf).s?#:lijgﬂ Ol e S
) ok 5 dea e Ol ) b YU S

S e L(a‘)ﬁﬂ:ls wi.vud Q\Jl-é Q‘J.:A ‘(\Y‘/\\/ LJM.:;:) 9



A% sl <yl oslosd w25l Jlw

o1y 3 3135 Lugeo

Sl clle (S5 sl 5 lads ool
53 Lk Ol Sle ey 5 ol s S
Gt 5 Sosd ool 5 e b (ol Lo
S S S Cde £ ECT pH) I
5 TDST (ol i ioe el Sl by S
3 oS Sl e s e el 51 (TSS!
Y+ Demirak) dizes a8 05658 glepll
3 SVM oz, S0 51 eslinal (tassy cpl 3 Gua
5 s gl Ole Ll ) 2 RSM
Olsee b o3 3530 oy Sla S 5 ol slard
ol Jyone 535S alze 3 pgeadlS (Ko o pan

99, 9 3150
Jlweslez Ol 53 VB 0 3855 5l VG

2 i S Gl S
(O J55) 33 8 o e i

e Slaes S s ol clle 5 (Y0 OLKea
OLea 5 Szefer) Fluviatilis perc &8 il
Lla § )5 axllas 3558 0 S5 8 5 gy 53 (YooY
3 K ey 655 ol el Gua
35U OSUS (allse s Sl 4 Ol (sl
e Ol S I3l ea I 0L T 1 eslin
OTAL O en 5 Sdhomes) ool i
Jsa (Cyprinus carpio) Jsexs 55 b
Bl Sotw G oSk 5 Ok sl (S
e o 5o ) S Sl S VL Ol
e Sl (b s SO slap s 53 Ll
Py e iz S Sln e 2ME
A 5 st pmaan b a5 IS5 5be
> ol YL Wlrexs ChlE hoay 558 Al
o 3l S Ol L alie 3 s
Sl Gue S nle 4 oo VL S S5l
(YVY OlLes 5 Pazooki) il s,

e D39 cdjja ‘U"“') o) 345 g0 LSL“;}L}

Gk 5 bl Dbl 5 O 5l )3 ) g5l YL Condge ) (IS

1- Electrical conductivity

2- SAR (Sodium Absorption Rate)
3- Total dissolved solids

4- Total suspended soilds

\Al



e T oot 9 (S b b giolyly 6108 3T ylm0

A7 sk «Jol osleds (03l Jlw

B R O D R I P
i a8 5 Taals el S edn Slkes
ol cde oK L 5 bawdgad s ol clale
Jin 15 038 ol b (8 el ol
&3S asis Furnace AAS Model 670G
S el 5o Aals gla sas 5 Jainy e l3ls il
A5 S S ek gai (6l okal ot lis 3l e
el sty Ao 3 VY B ATyl (6550 Ol
Saoasl 3 5 o w503 80 Al (gladi 05 b ol or
Sl Sz s Sns 5 oS Sl s
pPH 5 e 5518 L (EC) sl ol alesr
IS nolie Gimes A3 5, Selul e pH Lus
o3 J§ 5 (TDS) Jgme oy 5 (TS) o3

03 8 aeloms 35 A (TSS) Gilas
Ny slaeile SVM 2y, 4 ise ol
S5 ety dax 51 (SVMs) ol
5 Sduaib gl O ) & ddl o s il
O 5 Hpadl) s e eslimul s S
e sladde sl ol & SVM r‘i)}iﬂ (\rag

Kol 5sh agiy ambo sl adl- S Al |
S8 SAE S 4 s s 5l il 038
B3l B 5 @Bl 3 o g e Db
Olaiy slasby | amio,l adl Sl
On e 035 asie lp Lol 5l S aeb e
et Cosow esls S ossd e eslanal Slib
Mg glp e glapdle 5l golulas LB
;S\.i;—l.z}Ua;'-Q).,\.szm:\:é%c]aM&
il BE 5 Sss s ambe Ol 4ol
S e esliial (bl o S (Olbaiy slajls )
Sloeile 2 Sas S olupsete sk
03 ) el Soson Eisel B Ol s

s a4 S L

2- Blank
3- Supervised learning

\¢3

Ol b adae 31 assl 5 Sl Sladlas

bl amals 20 Sse \TAE lg 5 AYAY
J}&.ﬁu )j.;S JALG 4.:}4..: £0 JAL& O )98
©os OIS m e Ol s bk
WCMM.L) )\ A= coK.J.;LAJT BE A Ji“wa oK..:.;LA)T
IS s o sk s Sl els
:\,i&:;u a0 =Yoo by boS5h 5 ad gl
IS e iy 1y slesl e B a1
Jhis Of L bl (GSKEJS 51 i
f)b CJ\)J 9 CJJ U‘:M:'ﬁ G ad esls M
<=Lm.7 FYY & Ok Cla_.d S ol eSSl
Ve glos s il gladgel .l 4 S Olale O
GES b U5 4 Oy U SIS Bl ar s
S )\ o= (\YAQ ng_il.s\: 9 ))J.:z'-) .,\.1.5;
J&AJJ\J}\J“°J‘;L5J‘§QJ19JM}A’)\¢}§Y
e A 0lS) 6581 OT 2 Je 0 5 Ao
o3ls S1,8 ssa 5 s (Cell VYY) L S ey
a4 glos s cela ¥ Cdeay bl ol UG
S @ ob LS el ol S sl
Bl dopn Yo w5t O 2 e Y-0 e se
a2 AO—Q
djlm S el L4J§ QJ;“QLQ BE :\ﬁ&mu
o el 035 1 eslel O 3 5l e il
Dsloes 3 b Ous S 5 Ol ol CsdS
ST LI e Y0 o555 b L3 el (gilueslel
OA:‘_} u‘eL’ .,\.OlS)\ obw.ﬂ\l{}ﬂjaj;)l{ }_sjla_i.a
MOJJ[M)J:JL;LMYOWM}MQLin
Slles s 5l olebl cgx (V4AAOAC))

by 5 cele ¥ ool 5 LS

6-'\;} 4.:),«.; 6)@0.5[»1)\ L5.1:[.1 LsUa;- té)jv..,a_h

1- Association of Official Analytical Chemistry



A7 ke «Jol oles el Jlw

Ol Ko 90135 Lugeo

SUREBICER
LS sl L Glderdr il (Al
K(X,X,)=(X.X,+1)* ¢)

ol Glabazdir S a3 d O y5 &S

S5 bl ol al b il (¢

K(X,X,)=exp(-1/9*(X - X,) (0)
ol ok b a6 S AL sl 9 Ol 534S

FSablaY ol (o

K(X’Xi):S[(X'Xi)]:

QY]
1/[1+exp{v(X.X;)—c]

SICX. XD (s 50555 b o el v 5 € Ol s
Wang) Ll 13, 2V dolasl o gl Sa dzen
ez e 0L 1 SVM Jue diul by I3 (Yevo
03 i ol e Olrdy Jls p sladle L (g3lede

(Y JS2) s gl plinalS i3l 3 Jamee

D:{(xi’yi)}zr'l:l )

Vig ;€X a5 025 S35, L0 X Ol s &S
s g Cwl y; € RaS WL o coslbe e
Oy sods Laosls )f\ oL o (slesls Lgl.ajfj\ x
S (6,8 weaai el 55 o80T il S5 6 s
S AL S el Slib S ap amio S b g

Dy dal gt 5 dslee O sty LS 0 S

y:sign(zn:yiai(X.Xi)+bJ ™

i=1
Syes aib 35l i dslee myt y Ol s S
S o kiasOlEs X=X, X2 sy Xn) 3 o o500
ol i =1,,N) X slajls s 5 s35,5 ool
A 5 b sl sl pl s dees oLzt
Ld ddp gl o AS oS
il S LB e & pon Lassls S
b oo e ) Do) poas dilae
y=sign(zn:yiaiK(X,Xi)+bj ()
i=1
Slp S ol LS &6 KX, X) U 0T s oS
S S e sk S A g1 L oo ppdle sl
My b slc,s daesls glad s s

Y
Y4v
T Fuslay
Yoy
Wi, ) 5] . ] Einx)
S oh— b
x1 x2 X3 xn

SVM Jue i - s

1- Kernel function
2- Clementine

Yo



e T oot 9 (S b b giolyly 6108 3T ylm0

A% sl <yl oslosd eao3l Jlw

S Sl SRRk ol 03 e b s
L oledbl Slus bl sl eslizad CCD'
2 bl BB a5 Gk Sl Ll slass o 508
43) J“..:_Laju;:i @L:} 5l ekal Csdds gy 03 9050

.Ml{wﬁn&l}(}g&ﬁ&\ﬁ@a‘w

T A

T -nlllle T W

P R L B et e e Gedee B e

- . - - m
"

L a———— ——

STl CBBOIEwR COE B
- Gw TS L

&b ws S RSM 5y, 4 e ol
33 S ol bl LSS 51 glas yame RSM!
Ay muly &S 550 JBa pladsl B ol
ol 5,8 e o5 b e ) galaw aw
S edal Cenay slaesls 5 Lawised i

Ly Laesls ol e Jaslgy 5 LS 0 3wl | (glakam i

[ T——————

e

Eeteia ey
St Pl ) o, Vg, e

RSM 1 sl b uize Sl ¥ |03

U‘i| e B Ml.:v.d uﬁLﬁ )j:s 41'49 e r}?AJS
R=4 VYY) (38 36 o 5 ke lls Jsb da el L
O L(Rz'/'/\\/‘\) Q)} QT )\ Juo 9 J»\I:L:v.d

S laesy 53 (R=4/0YAY) i 5 (R=1/0AVA)

S 3

sl u s SVM 5, b a e b

&ls e TDS 5 TSS TS pH EC (i
258 e 53 ppelS Ol Ol o b o
blo mbidosa s sla el b slasl o ale

u.\;— Q\ﬁ,a BE J:_S‘L':' 6‘)\-’ R 9 e AT cd}b

Sors 555 Al dzs S 55 pmaslS IS 5 S5e ol eni 2 SVM Jie Sy, 4 piie OB ol ol —8 S

1- Response surface methodology
2- Central composite design

A



A7 ke «Jol oles el Jlw

Ol Ko 90135 Lugeo

DAL
<I\¥ -~
DA
NI
N
ofe§ -
N
ofeY -

Jolss Ol 5

r¥

. L L] L]

Sex TDS TSS TS

pH  Age

Wei EC Len Cd

(water)

‘)N}_’;@de‘f)écfﬂswﬁs;}e JA‘}GM&‘,}SVMJMJJ)qz&uyw‘yb@u—oJSJ‘

L ) R e I TIT R C SN
o (s sla il 5 SLbL glae S sacs
S5 ety AS e i s ssba (VG
53 eslizal 350 wlind glas S ol slacls a
sl ol 5 b gl 5 goslis
K 5 poeedls CBE E P LI o e
@ ol 0 &S sl e iusliS Clag s S o
Ll Sl i cpl b e 3505 o Gl sl 5
DB 5 sl LS Olabe gll 6l 1y
J pen A e o VG 3 s
ol cand YL e ausls by &S Sls g 5e
Rl 03 SR Gl S 2l Bl Sk
skaasOlis S sha Jol> glacsls (. )ls adaie
kB wals 53 0 3,8 513 5 pH (lul 5 ol
PH Jltie il o Jlo Jpmad ples 53 VG O s
edkasOlil 5 ed uhg)sb Cwol 035 WU (L S
IS L ddl o eendS Sl S -l 51 slao]
eslizenl 5 013 )5LaS Jams 5 o yos 3 355 B ytn Ol
S Dl (508 Ol sLls S plasS
o341 OT 5 R, ol s p3o3S yplm didn
Shes S oslinal &3l 53 AL EalS b ale DA
ol bososlis el s wlans glas S

ol s ot VT cpl Rl 5 (g S5 JRE Ll e

\A4

e iSJ S Jols cp S PH Scpl 5525 L

Sl sy S s Ll Sbt s ppesls il
ol g oss B a8l enls OLAS sdaze
2L pH Sl Seee Llg o oS LD
S oSS OYAY Oan 5 e, aiSs 5)
o ol Sl S L e S 1 56 S
5 A oS pba 1) S dpa S
Llg o Jghma 36 55 IS tj:»:lSc,.]é.Lb sl 58!
s Usman) aas 08l 1, S s p 30038 ol
Ly o S50 el b ghps (Yer0 OLes
EREES ool B Ol 5 s o Al5sl LS s
d)ﬁwpéégvjjwﬁwabbﬁ)\m
(N OLes 5 Acosta) sl Saws 55 0
Sl &S das S, Sl o i 4 U,_.AJKS 3958
Meyer 5 Giulio) Lib O 2l tewy oo iws 3
o emis a 55L oy s o3 3l ol (YA
05 5 e3,S ES - e ey cpl dsb e glde
S e My e oy AW e s el
Yer0o O 5 Turkmen ¢¥++v (Tuzen)
b sl el )l slie (Yeeo (Yig s Altindag
L 0sgr sslme clow il V6 O plasd
Sl sy (sisliS slagms 5 by,

5 GouslaS Jiso s eslizal 5y glassS (sl



A% sl <yl oslosd eao3l Jlw

U olmo

B

- Ol (oaloond 9 (SS9 b b piol )y (4155

e s s ol

o

3 o) Aol s oL gl

LoVl gloy s (b poamen LSl ails OYU 4

s

)

LA.US O’-‘ Ry

YUJDM

» fie 8 S o

ST

st

R P

Z

ol 3l Sadl 5L J xS s ledes

323112

L

EBURS

Al g‘YU T

380.448

243044

275641

162,975

170833

82.9073

660257

18.00

283900

=)
8
It
54

36.7818

g
8

600 31.20

-9 =\ S5

Ol Ol aasly ) p b 4kl 55 RSM

e

cx‘"S

L

(C«-«‘)) osle f‘a)xs):om‘gd‘,b

A9

(o)

645030

1160.97

486.733

g
g
8
]

500.002

300.019

18.00

600 54320

Ol Obe aasly ) p b 4kl 5> RSM

700 60150

(culy) osbe abs 558 ;s

-5 Y S8

Ol

(’J:“"S

L

BRI o

9

(o)

2
2
2
N
5

768.746

205.777

514.429

139.086

72.3047

57034

3120 54320

31.70 60150

-5 N S5

Olyee Obe alasly gy 0 b alasl; ;2 RSM

e

rx‘"s

L

1) 03l 55 Lo 55 035 5 Job

S

BN

(o)

YA



A7 ke «Jol oles el Jlw

Ol Ko 90135 Lugeo

Sh e Gt 0o b &S (e (s S
5o ol GRIB L S5 ske ol o0 S e L
Fople 2 om bl SR e Dl 55
3o Gt dsb bl ol 05y sl
Shils 5 pale 55 o s Cles S Ol ) 5 A
ol SRl Gt b bl S 05
awslie 5 gy s o OGS ) dae s r}:,e:\S
&= o3be o 5 ale py das e OLG Lajls ob des
Lol daly 5 paedls il Ol 5 51 sl
o 5 Jsb 05 Joe el s sla bl
o b s RSM el S N s
S e s ol Sl 4 e |, SVM
slajane ple 4 Cond (golspme 5 Dl LB
oo abae 3 ppelS Dl Oljee  (mlidis)
23 psedS chle Gsy St LS SV LR
2 e M Wl Sl o slaale
U 2alS imman ons 5 ol slan,
Hb slagals 53 0L o3Il 5 055 4 Cond 4l

(T g 5 50 ls) L2

8 5l Pl

Mt G5055 e S5 BT Clr

@l s 5 LUl bl s wlse 8l es
Sl st il (oladess S5 BT Ol
ULJK.} 9 c,l:., Jedos s el sla plealy
plil 8 (5ol Jlas e BT Ol W
Olisl ales 5 i) 05l (ls paises ol e
LS (5 3L edige BT Clir 5 A ol e
ST oty sls eske s oLl ol =

va

3 om0l b Jold liacsy s s ull
abae 53 pgeslS Ll Olgs 53 G0 Lls e
shils Jsb da eyl ul g 53 il o ale 55
et 4 3l e RENTYY) (108 50 o 5 i
o Ol el el LU
o RSM) muly mhaw gy dbwya ppls
035 Pl g 85 S e 250 SSE
Ui YL e b ale ol b slls esbe
S 0 ol il 3 Sl SreS D:.aslS
S dsb by esle 508 ale o 0w oS
e 1 A0 paedlS O St e b AL
OLSG w boosle 555 ale 93 o sl 03 S
e b SR gl SR 03 b S el
5 S e Mo o S o 05
Al 3 e rames il p S 2l S
G o b S b 53 QLSS 055 b esle 58
et abae 3 ppelS 5B Sl 65 Ny Oy
3Ly 05 shls esle pale 95 0 2L 51l
538 oS chle ghls (5 e dsb LS el
Ghls esle ale 93 pu omes ASL o dlae s
6}:4“5[5 Sl S Jsb bl ale 44,3{,5 O3
2 sk Ll a3 S
Al Ol b dsb 5SS 05 gl sleesle
Al e Cte LS:WM shls rﬁnls
LM(,SJJE Sy &8 5 58 ale 93 ou
e B Sl S ale S he (e LS b
S Al s o bl ol e Sl dlae s
S5 3o G S Al FS,p db L S
Al 93 G oemen Sl 63 S Ol dlae 5
MG S o DB S Al 055 o0 S sS
Ale 95 u s Sl o3 S Ol alae s, p 3038



e ol oo § (Kb Sl piolyly 65155 i lime A% sl <yl oslosd eao3l Jlw

&l

ot AT (S s 5 p Sl 0O il of (el cp @ Sle 5 S sostl
Ll s Sl (Il Mo VB aleSs )l abiae C3L 53 (555 5 e v cpeedlS S IS
X0V Slmis AV olad Y 053 0050 (S pole ol aloes .l o

3 Sbatle 31 esliial b LaliSls (6l 3ledde MYAE g Gabbial 5 oz (Gt g opdln
AIWV=£070 Slis ¥ ojled YA Jl .Sl 5 Ol dloes . Jast o pktedir &g S5 5 Ol

AS chze Gl o3 JS 5 o me 1S nr 5 mez (S s ITAY e ol 8IS
5 Ol Slaaas ol (Hipophthalmichthys molitrix) gl i 558 ale s 5 mil wds
TN=TA lomis OF 5l ol o ulid L3I

43 m:.a.sIS PRy wfw Ol chle Olhe eas ATAL L0 (=Bl (sl lS “p (3l oy 5, S
S ads dlae Lt slacl s (Rastrelliger kanagurta) JH\b Al AS 5 dlae glacisl
AF2YE Sl ATAE 0Ll ¥ eslod ol 5 Sy J 0L

pyedlS S (s, 308 5 bl OF st JSATAY O Olas S (g ollain 28 e uiSls
08T1-048 Sl (OO oL (5 140 AV Y Ol St phe o S neniia oS s 0 il 5 S

Sl 53 S esr e gend awlie AYAL (O wlBple 5 o0 (L wb OnlsnsS cp ol
oot et 5 g Il ¢l lags aloee i GIES A (Slo 5 555 5 Jpans 55 oale 055 53 alas
AV=08 Silmds (id 5ol

s LS 3 e 5 e p3e2lS S K Sl Sl A YAY p e s g (Sl bl O Gt
e oled i dle Ol OV alome (S 5 mbed) 08 508 Ol sl Gble Sl s,
FV=LY i YA

Ol 5yl SVB 5l edddes Olale C2 S 55 aslS 5 oy Olie s AYAY p o) 5 el (o
ATV Sl oot cpler o333 Ol (K spels ales (5l 5 Sl

Al £5 53 adlas 5 S Gl 3 g5y 5 e ChlE ) s ITA] “p wlicuYy 5 ol cgolug Ses
N1 Slio ) ojlad (o 0553 (Ol (K35l s OLS S5 VIS5 5 Jseme 58S 55000

O st AL o e flm s e odliiam o o5 bl 00 (Sl g Sl
038 Abtsg,y s (Liza abu) s (Barbus grypus) o ,ni sl SLaplll 53 o saslS 505 o
=0 Olis AYAY Gl A ol b ojlad Vo). o4 slse Cldlig 5 sal dibte

o Al AS 5 dlae 3w s pgedlS Ol YA e gablas (Sl s o Slass
osled ol Jle laal odlual 55T ol Kiils (VB sy ode aslhead s wlsy, 55 (Barbus grypus)
A=A Olis poler

sl sl Dl S s 53 358 A5l e e WA L wealip it s e ¢ i oD S
YAV Clodos (g, 5LES

Ao



A% ke «Jgl o lods (o 3b Jlw Ol Ko 90135 Lugeo

C,.:JMZ: JALG DL (aj:.db[s_} uj.w LJK.\.' )\.,\ia UM:J \VC\Y c.d LJ:!)O-/L.\;LSJALE 9 L.d LJA:L»- ) LO,.Z_}.,ULS)M)A
YYY-yv CJM YY’(\ \ ') Q‘).,\.:)Ld é&ﬁ C}Lf« oK..i.;lJ 4.l>u= S 4::[2.-2_5)

)Hg (.Nl (.Pb LV) u.«i.uw Q‘Jlﬁ @.>J O AYAo 1..(: "LS)*’GJJ‘“L;{M SRS LJ‘);-\:\P.' o L))._::J:x.m u.(a Lé}.q
(ajl.& .,\2-“5 &am\ J\)T em\é J,L)\wt.;)lS ML:QLLL_:. L4_<J).,\.u 9 UNLOJ.,L.: QLAUM )\ 4.:‘)§ 93 )2 (Cd
VAW Slin sl Ol

f}" @.>J axlles NYQY L.Cuﬁum..:ﬁ} ol Lé}l}\u‘l u.(a L&L@) 0 L&)ﬁ (25) L?%\)ﬁ L.CL&})LA ob\)'A.S\fa_.!
Sleless o5 e o Ol :)ﬂﬁ) (Cyprinus carpio) ;55 sl Sy Cab s S il )
ii—Y’Y’ CJM t.\ Oy e)Lq....z LYV 092 Q‘).,\.:)Ld Ls'i“zﬂ V}.Lf« omlb 4.l>u= )J" él{)b

Altindag, A., and Yig, S., 2005. Assessment of heavy metal concentrations in the food web of
lake Beys-chir, Turkey. Chemosphere, 60, 552-556.

Acosta, J.A., Jansen, B., Kalbitz, K., Faz, A., and Martinez, S., 2011. Salinity increases mobility
of heavy metals in soils. Chemosphere. 85, 1318-1324.

Atobatele, O., and Olutona, G., 2015. Distribution of three non-essential trace metals
(Cadmium, Mercury and Lead) in the organs of fish from Aiba Reservoir, Iwo, Nigeria.
Toxicology Reports. 2, 896-903.

AOAC., 1980. Official methods of analysis, Association of official analytical chemists, INC.,
Arlington, Virginia, USA. 3172p.

Canli, M., and Atli, G., 2003. The relationship between heavy metal (Cd, Cr, Cu, Fe, Pb, Zn)
levels and the size of six Mediterranean fish species. J. Environ. Poll. 121, 129-136.

Demirak, A., Yilmaz, F., Tuna, A.L., and Ozdemir, N., 2006. Heavy metals in water, sediment
and tissues of Leuciscus cephalus from a stream in southwestern Turkey. Chemosphere,
63, 1451-1458.

Gaspic, Z.K., Zvonaric, T., Vrgoc, N., Odzak, N., and Baric, A., 2002. Cadmium and Lead in
selected tissues of two commercially important fish species from the Adriatic Sea. Water
Research, 3d, pp. 5023-5028.

Giulio, R.T., and Meyer, J.N., 2008. Reactive oxygen species and oxidative stress, in The
Toxicology of Fishes, edited by Di Giulio, R.T., and D.E. Hinton, pp. 273-324, CRC.

Hosseini, S.V., Aflaki, F., Sobhanardakani, S., Tayebi, L., Babakhani Lashkan, A., and
Regenstein, J.M., 2013. Analysis of mercury, selenium and tin concentrations in canned fish
marketed in Iran. Environmental Monitoring Assessment. 185 (8), 6407-6412.

Jill, C.M., Hoseph, J.P.M., and Stephan, D.S., 2001. Metals. In: Wallace A. Hayes, principles
and Methods of Toxicology, 4™ ed. Taylor and Francis, Philadelphia, pp. 469-683.

Ozturk, M., Ozdzen, G., Minareci, O., and Minareci, E., 2009. Determination of heavy metals
in fish, water and sediments of Avsar Dam lake in Turkey, J. Environ. Health Sci. Engin.
6 (2), 73-80.

Pazooki, J., Ghaffar Haddadi, F., and Abtahi, B.A., 2012. Comparison of heavy metal
concentrations in skin and muscle tissues of wild and cultured carp (Cyprinus carpio) in the
southeastern Caspian Sea area of Iran. Environmental Sciences. 9 (1), 51-58.

Qiao-qiao, C., Guang-wei, Z., and Langdon, A., 2007. Bioaccumulation of heavy metals in
fishes from Taihu Lake, China. J. Environ. Sci. 19, 1500-1504.

Roy D., Ghosh, D., and Kumar Mandal, D., 2013. Cadmium induced histopathology in the
olfactory epithelium of a Snakehead fish, Channa punctatus (Bloch). Inter. J. Aqua. Biol.
1 (5), 221-227.

Schon, E., Bogut, 1., Vukovi¢, R., Galovi¢, D., and Bogut, A., 2015. Distribution and
age-related bioaccumulation of lead (Pb), mercury (Hg), Cadmium (Cd) and arsenic (As) in
tissues of common carp (Cyprinus carpio) and European catfish (Sylurus glanis) from the
Busko Blato reservoir (Bosnia and Herzegovina). Chemosphere, 135, 289-96.

M



e ol oo § (Kb Sl piolyly 65155 i lime A% sl <yl oslosd eao3l Jlw

Szefer, P., Ali, A.A., Ba-Haroon, A.A., Rajeh, A.A., Geldon, J., and Nabrzyski, M., 2003.
Distribution and relationships of selected trace metals in mollusks and associated sediments
from the Gulf of Aden, Yemen. Environmental Pollution. 106, 299-314.

Turkmen, N., Sari, F., and Velioglu, S., 2005. The effect of cooking methods on total phenolic
and antioxidant activity of selected green vegetables. Food Chemistry. 93, 713-718.

Tuzen, M., 2003. Determination of heavy metals in fish samples of the middle Black Sea
(Turkey) by graphite furnace atomic absorption spectrometry. Food Chemistry. 80, 119-123.

Usman, A.R.A., Kuzyakov Y., and Stahrk L.A., 2005. Effect of immobilizing substances and
salinity on heavy metals availability to wheat grown on sewage sludge-contaminated soil.
Soil and Sediment Contamination, 14, 329-344.

Uysal, K., Emre, Y., and Kose, E., 2008. The determination of heavy metal accumulation
ratios in muscle, skin and gills of some migratory fish species by inductively coupled
plasma-optical emission spectrometry (ICP OES) in Beymelek Lagoon (Antalya/Turkey).
Microchem. J.

Vapnik, V., 1995. The Nature of Statistical Learning Theory, Springer-Verlag, New York.
pp. 163-167.

Vapnik, V., 1998. Statistical Learning Theory, Wiley, New York. pp. 204-208.

Wang, L., 2005. Support Vector Machines: Theory and Applications. Springer-Verlag, Ne.
pp- 3-10.

AY



