[ Downloaded from aqudev.liau.ac.ir on 2025-08-24 ]

[ DOR: 20.1001.1.23223545.1400.15.3.4.3 ]

[ DOI: 10.52547/aqudev.15.3.75 ]

vo Ve el cp s oled (o 5l Jlo (65 26 T arw 5 4

"

6&.&)}3. 45[.3.0"

(Pl A5 g dhas C8b 53 (59 § e O (pw polis Oliae (o) 2
2 calieo b 38 39 ¢ (Oncorhynchus mykiss) cles™ S5 YT 9
2 Ol by3T Ol

* T e xS

Q\J.‘:‘l L4.:ﬂ)_)‘ LA:A))\ Ali:..;‘} Qﬁb cL.ﬁ amb gQM:.i: o)jf.\

Ol ctn g caso g 51 ol &ty S suals 00SCtils ¢ g1 3l g0 8™ J 1S 5 Sl g 5.Y
WAA/B/D 1y gl WAGV/YY 12y Gy

aoly ale s ae e 53 OLS 585, YT ale 4S5 e o stﬁwﬁ‘vr?&:i;ﬂi"}u@’ﬁﬁm andllas ol 5o

@S Y0 (G55 Sle basyia 2 5 (Al 4ipad Vo g 3l G Lk gl g8 Ol )3T Ol 55 b33, 5 deir ol (T e
e Sl £ ol e B3 s Sl s ks (6,8 o Il a1 o oSt 5 5 e iy ST L il S Sl
VANEWE) 5555 (8 AS 08 oo VA 0o Slie g 2 (P</00) 50 S5l masnd e b Olale o 5 T
A4S 3L 53 (S S 05 koo MVAFRYFIYY) s Jltie o i 5 635, (T e b Olale S 3L 55 (Sl 0 S e
o S5 6513 0L iz 93 n Oloale (Sadly 53 K D318 e anlin T o 51 b o s ol ol T e b Olsle
5055 L Ol e o ()l e (o e 85 alaly (P<o/00) 550 5 i 5l 2 (ol imn 5l o3le i (slails 55 sl
5 EPA, FAO, WHO, UK MAFF, FDA (slas ileul 1 205 T mbis aes Olabe aias oy jliie 5 sutalis Obals J b
Gb g sl slo 3l 2t 5 FAO 5 EPA (sla s,lkul 31 208" (35 4 (0T e 4w 2 S35 5 e JMe 5 3 NHMRC
T g a0kl s ST (FaglT el [l Olale 0B WS O pae Codl Ladom (sl 5 0k o T e 0 e ander S

oy oo B (659 0 il g

L?T CLA ‘v\; calas LC)LJQ:iJJ 6YTJJ5 ‘J:i'w: C)‘_/‘Jé :gSv\:Jr lods”™

*

s.meshkiniy@urmia.ac.ir :oL lsedgs


http://dx.doi.org/10.52547/aqudev.15.3.75
https://dor.isc.ac/dor/20.1001.1.23223545.1400.15.3.4.3
http://aqudev.liau.ac.ir/article-1-608-fa.html

[ Downloaded from aqudev.liau.ac.ir on 2025-08-24 ]

[ DOR: 20.1001.1.23223545.1400.15.3.4.3 ]

[ DOI: 10.52547/aqudev.15.3.75 ]

Ve Sl o oslad (or3 5l Jlo cg 55 26 2T drm 5 45

ST Sl & o ph e bioley 4 o
Sl 53 M| 5 (ol Sl i s BT 5 4lS
L obale (ST SIS Sl pd e 5 Lo 5T
L Cwe gos .(Craig et al., 2010) Ll oo e i
Olrd Sl 5SSl 2l 4 e 5 (695
2 oese B0 R R 8 Aoy eSS
Kori ) 558 00 o) Dl uii 5 S5 Glaarminl
.(and Ubogu, 2008; Afshan et al., 2014
03 o3kl 3y 50 T wlie ol gladle )3 wlimbe
o DI b (S JT 6 s Olale s
olial Ol ks 4 oie S Sl 45 S 15 Calides
e 3 S S o Lk > Sk
Besirovic et al., ) cwl ods T 0 335
5 ey 4 3 Ollae s O Kiays (2010
5 Blastls y Calisen T wbio S3 T b (6,810
53 S IT pend (55 5K 25 o s 0 53
S 23T Ol Sl el Ol @ Olale slacdly
5 Bawuro .Llesls 13 =g 3,08 1, ST el
S DI mamd Olgn (s b (VIA) O1,Ken
s 5 A8 Gl )3 e 5 pselS (o S35
s Heterotis niloticus Clarias anguillaris olal
Sl S s Geriyo axb,s s Tilapia zilli
4 Obale UST L3l 5 DI 4w Oljs &5 LS
b ST ol g 5 CnleT e 51 2y Sl
ol oL Ol e i S ST 5555 5 esde
Olil .3 ST Ol axlys oSl 5 s Ol
Sl 53 DI mexs & LS EIF opan
) i Heterotis niloticus Jie 5l = 5o 4en Olale

.ol Clarias anguillaris Jz ¢l sz S olals

\4

.

400
W (SIS S Sl b
& Sl ST 4 K S slyls OO
33 Soslen Ol 5 by (o g5 UMK o g
S350 g o ( STy Ob T 55 50 OL HT
6T OB S O e gl (1 blons S5 o s 0
oy s YAV O 5 LKT) 258 . g
e 53 Obale oSl 5 Coanl 4 4 L (OYVA
Lim s 6T CAS U8 s b pler ol
il Canrl Sl e GBS e ok
...)&ATcsz)cw.uL» Sl oy polie L s
Gos e ObnT padslie oy oml clachle o
Llg o oSm Sl 4 Olale ST Ll s
Spas Ok )3 pele ) (fe) mexd 4 i
cokialy 5 F3,0) Bloesamn S 535 5 OB S
Tierney et al., 2010; Sheetal ) s s L 5 (Y47
Gy owbio b b b 501 5135 8 (et al., 2015
35 0Ll o emn (gl pie Sl S T 5,47,
Stancheva et al., ) dil o o i T Slalooes

.(2013
5 slel daslisg,y syls & aio oMb
S il LS 5 ol Lisd o0 Ll s e
Coogos Ad (S35 3 ot oy S O
& pe oser e Jo OT OLS 5 5 e b Olala
e by S o wole (S slags)lial sl
JSKE5 53 solmial 5 03, anS ¢l cp2 S
23 S Gad e 55 Ll 5SS s e
3ol JLis & 1y Olale &5 s bl g Lo i ol
23 o b Cs gaes .(Hannes and Shenker, 2008)


http://dx.doi.org/10.52547/aqudev.15.3.75
https://dor.isc.ac/dor/20.1001.1.23223545.1400.15.3.4.3
http://aqudev.liau.ac.ir/article-1-608-fa.html

[ Downloaded from aqudev.liau.ac.ir on 2025-08-24 ]

[ DOR: 20.1001.1.23223545.1400.15.3.4.3 ]

[ DOI: 10.52547/aqudev.15.3.75 ]

\a%

9 e Sy Sbldg g Sl L 51 g ol Oolssl
33 K O3l e ot (gl ks 15 Ak
S olHae 55 assie 5l baas, e Olale ST 5
0335 Slabs Gaw gei i 4 & ale b ae glis
MaleT Fo sl 53 s (Saedly anS
4 oli..iib)'T 03 L Jate 4w R S5
T L b gas o ¢ sl (sla S5 JT 0355 5 shate
(GObas Wus s ) o 9 0kd dtds Hhads
WOlabe w51 and Morrison, 2000)
o sle w55 50 pd 53 S 8L Coenl Js
s 3L Caeal 3 4 555 (o318 a0
5 S 3L glawsas Olale (ST i Ol e 4
o Al G g g AL 5 03 Bl 4 U an) dlie
e Ol 6, S eIl sl T (WS
Al A (S99 e o g
Cold ) s,m L &S L 3L 05 Ol
5 dae Sl e s (S elul (Vapour
Sist YPh e 4100 °C ey s 05T 45 S
23 Kdd e Sl s Osls dwy 4 g ol
Ml 30 515 4 s s LslaT slad
S Al 5 (HCIOs) oIS, el byl
@ g odd aalsl g el 4 V1) s L ST (HNO3)
dwcmy&&dtﬁ.um;o&:&f
s PO Do 31§ lo a3 100 BV gles
&d\ju.él..aJ@K}\W)Mos!;Q)\fojT).s
33 Jol Colid Jgloes 5 i 03l g 05, FY
e 10 ad g aen 43§ oS GBI sles
Ol gie 5 ol @l JY e +/) (SNCIR) o ST
g 4 o bl 53 Jhhe OTL (hleST sl s

UM\J}&.S 0 g )‘v\.iﬁ C,\.i‘.@_;).:.u\.fb D-»UL“'))::JL;L:GO'

...... @Qjééjjjweeﬁdglaﬂta(ﬂ}f@)ﬂ

s ys o3 28 (65,58 e s Jds a

PR OlA ol s aar s Ly S O
o Al o ege) C)L»f@ii) sYTJ3 b
5 adbte ol 53 OT YL o jme 5 (OpiS o5s .,
aibie oyl 5 5 ol SOT (34T oz
S o3I alllan ol 1 ot K Sl 36 6l
GYTU5 b S 5 dhae glacil ST e
23 S35 5 e sosE e DI L OLS K,
Jud 53 aator 5ol cailiog,; ST mla b (o505

el Sl slan Ikl b 0T e 5 5528 2

by 9y 9 3lg0

OLS 5K, YT Obale clasge g5 sl 5
j\@sg,mgcup@up;)mm}pm
ColKanl Olge 4 sy o Olulb,dT Okl s
5 dibate 53 ol ol (LA Ol (613 1 4 g
L sosad aey50) amg)l Olujgd Jld o
B A5 Jld o e PRV Y LUl A Ol
53 33 ol vl O ata L (G5 Job ¥V
Ol ,gd O ,e o Ul 23w sUTCds (gl
YAYF LUl Slambes b oo suast 45 j0) 4uny )|
e L(EA b YV P NS Jls 5 e FF
o N |
Slate b o pas 45)50) gl Ol g
PN A 5 Jld o,e ¥ YA ¥ L e
.,Usﬁe'\s;},%ﬂculg(g},&d,b

asuzw\sjyél.l.&)u}w\ﬁjscwiuﬁ.w
A3 5035 0Ly (6513 1 4 g0 (SlaolSams] 4nn 3
Lol 5 55 (galwe S @) ale e Yo de e

LSS 35t o 5 8 YT S5 055 S0


http://dx.doi.org/10.52547/aqudev.15.3.75
https://dor.isc.ac/dor/20.1001.1.23223545.1400.15.3.4.3
http://aqudev.liau.ac.ir/article-1-608-fa.html

[ Downloaded from aqudev.liau.ac.ir on 2025-08-24 ]

[ DOR: 20.1001.1.23223545.1400.15.3.4.3 ]

[ DOI: 10.52547/aqudev.15.3.75 ]

Ve Sl o oslad (or3 5l Jlo cg 55 26 2T drm 5 45

SoboT Jolowi 9 4 25
Nl S L s ol slaests (g el HIUT
0325 L Laesls 035 Jle ok plowil 14 45 SPSS
s & |8y p 3, 4 Kolmogorov-Smirnov
L oK DI sl oy Jlize LU (g 2 2
TWO 05057 51 Oloale i 5 0T mte (5L g 5
0s s ie (gl s osliwl Way ANOVA
Ol o ble 4 wlie 75 9 iwlaw j slaesls
5oLl Calibee (sLacil )3 oy p 390 pXim
o3kl Tukey cs 5 One Way ANOVA o 55T
t_mi;_.dc,\)_ucqa,\,\_aﬂu_;,lwu,g e
L Laesls aslin 6l 5 O g S5 51 o8l 035 ¢d b
One Sample T- Test ;T 313 lblul ,sLis
YAr e EXCel 530 5 L ba s a5 8 oslizel

ks S o s

el

Olale GlAE @ sed 3 342 0 K Sl lie
Dl oRaws bug 8 sp el ool el o
et J6 (AA-670, Shimadzil Juak) dad o)
Ol Olale (il 5 ol il anylie 549
Olale (6ol gme S35 05 5 Job i 5148 sls
Cald 3y o Calibes e Sl s )l 4 gl
() Jsd) (P>1/00)

YA

AA-670, Jus) s oos) o oSams 31 oalizal L
oKaws Lasdis d> i (g, Sl (Shimadzil
Ahmad and ) s 5 =23 53 0 8 e /Y7 0 g (sl
.(Shuhaimi-Othman, 2010; Olowu et al., 2010
Sl 3 e 5 o) e 33 S5 o5l sl
24 (Bl slades 5e 8N 4 bale 4S5 aliae
St Colu YF Se 31 8 lo a3 V00 gles
Aol e O ing ot o e Dol )5
b AT bl il des Yo 5 (HNOg) oS 1
Frogls jo cele ) S w4 us wlsl (HCI)
a3 VP gles j3 ol ¥ e 531 8 Sl 4y
Hotblock ) oS wia oSauws 3 5l S sl
el L ol Jslowe s o515 &yl >~ (Digester
A o s s F Oolo 05 S FY asly Sl
| oz o i )l 55 laie OT 055381 L 2 )ote
o 3 G0 pas 93 e A eliley 1) e O
Jue) alais a3l ool ows b Jgloen pl )3 35 50
oais do b (5,8 03101 (AA-670, Shimadzil
e Sl s A 03 e 8 e Y s sl oK
5 o o) m A 5 S ke /0
S e 5 g5l o3leT L(VFAY (O
slie 55 Olabe ST Gladises 5o 5K O3l

A rl?r.;‘ ol glacsl

AJ\S-:)))M?:-‘@\;:-GTC;AM)ANMAJ)AQL:&LAOjj}d)bkwiu.ﬂl\ d).&:—

Z . :)‘.Ul:w:\ J}b ) i _
(e 5lw)
\AREaavie \iZicin Ya/pky/y? ol
YYFEYF/O? YAYEY/A? AN andiar
\ARES XYY AW aav Ya/vEY/Y? FHERPY

AP</00) A s gme S| 56 QLSS 5N g b O st a o slas!


http://dx.doi.org/10.52547/aqudev.15.3.75
https://dor.isc.ac/dor/20.1001.1.23223545.1400.15.3.4.3
http://aqudev.liau.ac.ir/article-1-608-fa.html

[ Downloaded from aqudev.liau.ac.ir on 2025-08-24 ]

[ DOR: 20.1001.1.23223545.1400.15.3.4.3 ]

va

33 503 paie 33 L ls gae s, 136 5 (P<+/+0)
Dlae b g 50 Olabe S (Y Jgd) (P>4/40)
Sl Slaime Wl daly sy B e

(Y Jsue) (P</40)

...... Qélijéggjjjweeﬁ@&ﬂﬂtaﬁﬂywjﬂ

g5 S sls Ol K DGl med e L OLale

als OL‘:\J “) 6)‘}@” .}DUJ‘ 0 5> ‘)‘.LEA l{ adlas

e 5 A8 3L 93§ game 3 (S35 5 e 0 S SIS e b Obale Sz 5 T ate (3L o flite BL3L1Y s

S5 o o5 el
k..)‘JhJ.‘ J‘Jzﬂ J‘J"J
o e oS e )5 ok che e Sl
Sold s @l Sl e Sold e 5T Oolas e Sol3 gas ©sl3T I
/YA \Al YYY/Y /ey ARVAXA AN AN 4/0Y JAld sl
JYVE BT YAV TAZ) VO YYAY/Y EE A7 ‘/FA C":
<!
ofeed YWVEIY O fRVEIY A AR V&IAY /55 AR AR S

) Lkﬁazﬁdf)‘:w .19\73')\:};-5 odias LS +/0 0 }l}é{&)‘}@”thﬂ)ﬂu\.ﬁl r\:u\TWO WayANOVA Q}A)wauﬁaa

aloe ad sad 53 5 0 5 59y ldas (P>1/10)
St S b wltag,y s $YTIF AS
L AS S8b 53 e e gD 5 adll (gyls s
-u.'uubg&Tc;aalol?auwﬁ ol e

X Jpdom) (P14 535 Soslize (6l

3 aadlln 3)5e K Ol e auylie il

Wl ok 03T ¥ Jade 5 dlae 5 UST glacsl
3 S 53 e 5 Sy o i DIl e o
ol e 5 SuSs b el s VTS abie
dodr ghysp YTUSE alae 5 48 55 8w I3k
CEL 3y Golsgme Ol KK L

(0 5 5hS 5 p 8 o) Ctliten T wlin 53 Olale aliae 5 ST (Sadl 13 (595 5 ot o D3 Ll gl ¥ Uil

Mb)})u"'cﬁ: WQTCV: a\?uTCAA CJL

S o o S0 o o S o o
VOV/YEVA/E AF/YORY.E AA=VAV S\7A7 S AV.VAR RS VA & = AV VATARENRYA 5= VAN o OMVAEANV/AY  ANVAFEVF/YY o/ ¥at /) S
AY/VYE\V/D M’/\“\i/\/\’\’b +/fat./e9 VY/AFEN/2Y FR/APEA/AN ARE TVRL VY¥VEEYN/YA  OVAYENE/YY VAR /8Y dace

[ DOI: 10.52547/aqudev.15.3.75 ]

(P<0740) iz Hls gme M| (sl Soglaze Y o g o b Ot a3 aldel


http://dx.doi.org/10.52547/aqudev.15.3.75
https://dor.isc.ac/dor/20.1001.1.23223545.1400.15.3.4.3
http://aqudev.liau.ac.ir/article-1-608-fa.html

[ Downloaded from aqudev.liau.ac.ir on 2025-08-24 ]

[ DOR: 20.1001.1.23223545.1400.15.3.4.3 ]

[ DOI: 10.52547/aqudev.15.3.75 ]

Ve Sl o oslad (or3 5l Jlo cg 55 26 2T drm 5 45

2 e Sk RN s edalie sl
Sl 3 OT Hlie L (6,13 sime Dt o7 (p S kS
215 O aadior 5ol ST mlis (3555 Olale S
5o akae S8L 3 o ge Hldae (F Jgds) (P<e/:0)
OLES 1y e oy ity Sla gy T ae L Obale s
OMest| 4 (oSS 0 8 e +/FAE/4) 51>
T e b Bnn Obale 53 e ol b s)ls s

(F Jgdr) (P<2/00) Ciils ol

S35 3 U B MR Jodar pl b bl

Slad s 55 (Gyld fme Ml AZSL s s 5e
S L Ll (F Jgds) (P>/00) 51 Olis Calises bl
das 5 US Gl 5o e B I o 2 Jb-
Blsgy 5ol (T wle (S5 Olale 53 5 &
s lacasl (,ri‘ 35 Gy yldas s g A odalin
dﬂﬁ.ua.\.@mduaw&T@»G&”ﬁolﬁAu

@l b Fosn Olale AST L 5o e s i

(tf%ﬂtf&)sua,,,%ut{chuﬁogﬁuw,gduapﬁwuwwﬁu}uwwuﬁ:fJ}.\?

e Cil AS b -
=l
[EX5] o 0 5o S0 e (X et
VFVEEYV/YA  OVAAYEVE/YY /Nt /5vE OANAEAV/AY  ANAFEYE/YY  o/¥aE. /1) ol
VYAFEVV/SY  FUASEQAY  o/fea/q? QV/YAEIANY  VIIYEEAANG o /F8E YR Aedi
QY/VYEI\VOF  OV/FAEANY  /Fat./.qP VOV/YYEVA/S AF/YOEY V¥ AAD PHERYS)

(P<0700) dimn Hls sme Sl glyls Dogline 55N g o L O 52 8 )5 slael

W)‘MGGTC.JMﬁ)JOJLAWM}
sls Ol 1y (gyls gme oMl UG b g sy

( JSK8) (P<e/0)

(s 035 p SAS 205 o) e

C_J\.v CMJJWJDR&SJL:‘\JQZJ"L”‘J:
MﬁJJQuSQS)éYTJﬁjOQAbMJVLS
Sy Gy sme Ml edle i L a_s'fT &

Wl O

a

\Y-
Vo

a

a

A+
#- b
¥.
Y. 5 @
. — )

o S50 o

oole 5 5 i 53 55 Olale dide 5 U™ 2, (_}Wﬁ&ﬁ)ﬁw“):?azi*“b‘}ﬁ)‘@wuﬁ\ S

<P<'/'a)M}‘A&Jb‘ébl}&)w&'Y;}}fL;bﬁwl))jaﬁf‘_;uu):.m


http://dx.doi.org/10.52547/aqudev.15.3.75
https://dor.isc.ac/dor/20.1001.1.23223545.1400.15.3.4.3
http://aqudev.liau.ac.ir/article-1-608-fa.html

[ Downloaded from aqudev.liau.ac.ir on 2025-08-24 ]

[ DOR: 20.1001.1.23223545.1400.15.3.4.3 ]

[ DOI: 10.52547/aqudev.15.3.75 ]

A

Pl Sl 3l s YT Olale ST s
ao a 53 Sy 3 sl S 0dd S5 clas Il
oo Sl - 51 (s YT Olale T ae
Dol Ol sl 3 il o 4 ot S5 clas utitiud

(0 Jsa2) 55 YL (FAOD) vowte o (5,558 5

...... Q.él.i):k;}))wcaﬁ@&ﬂta(ﬂ}f@)ﬂ

MJA)JJM}L;)‘.«LEA cu\.ATC.Mu\{ C"'b u”'l"’“‘j’

;Séu:)lxblgw\)éjyl{ﬂ:&»&]’cu
Slome dom d e ) (65208 e 5 0 Jpuler )3 0
sdote OVLI G dases Cbli> W5T 55kl

dw A 53 55 e g 5B lude 05 Olis (EPA) K T

(i.jf,gfﬁpfg;:‘)@%6u>)\.uu@~ﬁu.M;@\uzd,),w“ﬁ@&u}uwwwzaJ,.\?

= ©9) o s PRYREEW
Monsefrad et al., 2012 - Y - K oT ectomte OVLI G § Jaes Cbli> 5137 (EPA)
Stancheva et al., 2013 Yoo v /0 doze o (65,558 5 5L, Ol sl (FAO)
Toochaei, et al., 2013 . Y /0 S cilig ol L (WHO)
Yilmaz, 2009 b \e | LSSl glde 5 OO (55,58 &l (UK MAFF)
Stancheva et al., 2013 ¥o Y. | 6T 5)lss 14 ol (FDA)
Toochaei, et al., 2013 o Ve | Wl (Ko Dl 5 o Cilig el (NHMRC)

ol addlas \AVAZSEN\7A) SEERVAL ol — S5 VT3

ol andlas VY/AE  FA/AP i dadar = o5 YT

ol anllae AY/NY  BV/FA /R Sy, = s VT

4.]9;.‘) L&)‘J}J U'L‘ uwl.w‘ » 4§ ol ol 03ls QL&J

I 5 g5 03 0l Gla jastls o ()15 san o

Y= */YFAY X+ Yo ¥/3Y

o RY=+/+) ¥

4 ..“ o0 [ ]
N Yo .‘ °
3 Yo T\"‘!‘WT-—
\c:: o ‘ @0 o
o £

e

L\ ARES 10 Yoo
(il oK 035 ¢SS 05 ) e

A e e b Jsb 5 055 o (e S Al
dhae 5 S Sl g gommn 55 S 3l 51 S
V;Y‘_;LAJQE)JMJM:)}AGTG&MJAQ\?ALA

Y= -TUALFX +YY P

o RY= +iYA?

20 o0

oo o ©
Yor ®
o

3 v ¥ 4 = O ®
2 e
§ [ 1] L] ®
(,:.: A e
<

Yor

o

Iy oY oF ;4 A \ Y

(il oKe 055 0 S AS 105 ) o0

Olale abiae 5 A" (SUail g pame 33 (S35 5 e b0 s SSen 5l o M 5 OLale 055 g S5 alaly 1Y JS


http://dx.doi.org/10.52547/aqudev.15.3.75
https://dor.isc.ac/dor/20.1001.1.23223545.1400.15.3.4.3
http://aqudev.liau.ac.ir/article-1-608-fa.html

[ Downloaded from aqudev.liau.ac.ir on 2025-08-24 ]

[ DOR: 20.1001.1.23223545.1400.15.3.4.3 ]

[ DOI: 10.52547/aqudev.15.3.75]

VFeo ‘}:f_lg:‘ryb)l»j/kﬂ}jkdlm‘&)}ﬁ‘s‘}{“—wj 4 b

- Y= —+/+ FAXETIV/AD

_— ® RI= s .

@ o o®

. Yo 8 ..
3 % e ¥ ool
3 o 3 o
b N s - . )
&

You

b.

Yoo Fe Fe Ar Nee AYs AP 5.

(S8l Sz 55 T skS pf o) s,

¥ IS aalsl

AY

¥ Y= -V/YAAOX+YY/AVA
; Y= =/ %+ # XYY/ 00N vis RY= +/Y¥Y?
)
°o® ° BN "" e o ™
> 00
o N —-ﬁ‘ Yo .. [ ]
D
% i % e o 5 ® ®
= 7
3 &
4 = T ow
W 1y
< O Voo Vo
(- -b s ik _ o ) Y /¥ 74 /A \ \VAl
“-",hi“"d)ﬁ(‘;fl:{.X(‘;dl:‘w‘ (il oot 05 p SAS 105 ho) o
8 y=-r/r v XEYAYVIY
s o
Yo P Ry=+/ -
Y. . ! . -’
3 =) ®
i 1 @®
3 [ ] o
A v
XN
|
Iy
& Yoo 10 L

(il oS 055 p S 2 p 5 ko) 55

[)L:.Al.a41.45.9_5»\56‘.&&\{C}qu)a6})3‘_,..»ceﬁdika&‘jbeqd)l@)a@bdfd}b@wﬁ)A..E;.bt\”“l.i.‘u


http://dx.doi.org/10.52547/aqudev.15.3.75
https://dor.isc.ac/dor/20.1001.1.23223545.1400.15.3.4.3
http://aqudev.liau.ac.ir/article-1-608-fa.html

[ Downloaded from aqudev.liau.ac.ir on 2025-08-24 ]

[ DOR: 20.1001.1.23223545.1400.15.3.4.3 ]

[ DOI: 10.52547/aqudev.15.3.75 ]

AY

On g dly sy pde b s e p 3

(Pl Sl g5 glaasls 5 (S Sl s
HLTwLw‘JJQl:ALAW}oJLM‘ d)9m GTC—A
bg)‘éjjjaﬁcwdi;ad)‘j‘u@qﬁpd)b"-
DLyl & s 0l mls sl Ol (sls e
(ol il 5 K ol o o Dl e
ST pie s Oale 5o Ly U8 5 das
s Ssle Ll s gae sl oo Ll
D3l dde 8L 53 695 5 0 s DI peas e
d‘)))‘&&db)b%ﬁT@}ﬁ)‘u\iﬂb&)b@M
> adl s Olale 5o 5 s By 8 Sl
BER LI:‘L U S sl )\AL;'&A 45\5—3‘9) uT
O 53 pais o) SS LBl 5515 gk ed lie
ol a5 o JAS G5l s Sla S Ay 4
Jd\{);wﬁw&u&\ﬁ&-i'a\ﬁb@}lé
S AST 53 e =i 5 Sl Gl Grmer
Al 4S5 58 ol i mend s res 4 Ol
o gas OS5 Olge 4 AS bl s 4 Ll
‘3‘_g)Lw)Ml{QJ.{JJd‘.l..GébﬁamijjaM
3 e it ez BV K03 51O 0K
0551 b 2S5 4 35l ol Bl A4S 2l
Syrsn osilse 5 05355 (el 058 IS 5 S
O3 AR AST )3 s a5 e (s 1 5
Sl ekalS S n Olse 4 S o ke
)‘J)FX-LSJJ&YLQHFJ‘CJS@J&W
BIF 3 o7 e B AS 3Ll pl el
LI (Chen et al., 2012) 4SS o Wl Sl s

wjbj‘JiA)ijw(ﬁJ&crﬁQuwfjeb

. Z .
~~~~~~ 3L 3 S35 5 et 057 s o lis Oln (o)

b ObRT (SsdT gabse Olslp Conal Hs o
ol S Sl e e e 5 S b
Wlabe 0k Sl laolSaws 5 sl s ol
Olale (ST Jlie o) @ 3L5 O, Keasy
Rl g el Calbes b 55 (B0s 0 5 (2b)o
Olale slail 5 T wle ) S 3T Slde pglke
OAYAY (Los g 5 oty gwsl) Llos S amo s |
OLSKer 5 5 iy OFAL OLKs 5 I3,
(ray
2 Y3 sl & o s 4 ol adllas s
23 Ao ol s 36 5 55587 (655 p5 5T Lo
. ST i 0T D8 uS” o e s
JﬁudT@tﬁ)Aéjjjwcoﬁaf;le}lé
A oz 20 (Bl Gosn oo ekl 3, e
andllan 330 Olale (lads gos 457 515 OLES s .23 S
Ol LI ea b ghls pme Dl 059 5 dsb kS
N E o RS P R RGN I
Jolse 3 oals OLas 1) anllas (6,8 amis )3 b es s
- Obale Oy 3 S Sl o 02 O -+
oslitnl 3540 Glaeslg) il T 3 ,uae clis Uiy
Ol 51 S e @lf LT lde g o
gl ST Jlesl ol odhe s 5w
SIS 5 o513 o 03 S Dl 4 baeslgs
Ol e asdllas pl 53 &S (5,05 5455 LUl s
Pl 3 ot g i ladi g ool s K
e olelid LB ol e s 4 adlas 34
23 S ol pead 680 (B pae g 2l

Ll olale b


http://dx.doi.org/10.52547/aqudev.15.3.75
https://dor.isc.ac/dor/20.1001.1.23223545.1400.15.3.4.3
http://aqudev.liau.ac.ir/article-1-608-fa.html

[ Downloaded from aqudev.liau.ac.ir on 2025-08-24 ]

[ DOR: 20.1001.1.23223545.1400.15.3.4.3 ]

[ DOI: 10.52547/aqudev.15.3.75 ]

\F"J’i\icc}ua)uurjb}ﬂiduc‘_;))}“_gj'.!_\’w}iA.Ljf;..?

3L s Uy o g hale o i Rutilus frisii) =
03 egrm ORIF e s LS sdalis Olale uS
e 55 s e o3l VL bl 1, A8 Sl
SN g 055 L (G855 0 55 e i gad Ol o s
o Lol by s el Al 5L e (oS
Wl D36 4 i 5 Juate g gms 5T
SR  olal s & gl
2 oA ol Bl Fae 6T 0 585
sl s e 5,40 S Ol o s
S o LU 5529 5 Lo sy (S5 Olabe
axdlan 5,50 VT35 Olale O 5> SI3h maxs
5 Sz Lol s 0L S 6 Sls 5 8 6
oS 5K, VTJF olabe Ok, ol I~
Sdie ST Sl (35 516 4 by jo andllan 3,50 Shys
53 Olale dze 5 US Glaldl ¢ ez o of el
2335 5 e Sl e G)ls sre ssb 4 esle i
Sl S 6oy 01 Kby by S 65 Slllas
ek 4 35l ge S 53 el 0t plonil Olale Uil
g Sl 4 ST Jlie , Cewis LSU
Sl o 3)lge (S 53 5 okd oLl Calies
S pole (Fp o s Ly osle b e
adlas b OYAY) (35,5 5 Sa,e dles,S il
oS e (Lizaaurata) S JUS™ b )
pose AT (SN A (ND JSS (Zn) (55, I3
&S s L s (T (aj:JU s (V) e 523015 «(AD
331 (Uil 5 48) STyt b slacsl 5 (ahie)
2 Sl s ol s ST GIF S e
Jole OYAF) Los gz 5 iy gl 5518 ol
5 oo (5 D pe Ol 50 Sl
Liza ) o3 JUS ale ahias 5L s pgesls

AY

 olale jI glaS A8 5 dhae glassl s
O, &ea 5 Toochaei Jts Ol gie 4 .Llos S 5,15
(o K S i gy S e (YY)
Al g dlas 5 U5 S8l ps gy 5 opT (e
sbaes ol> Ojles > (Paracobitis rhadinaea)
5 Ol Okl 3 &85 b Gladly) Ok
SO L g Lo Gl gy sl OT 457 Olia 5k
e xld Dope s 250 Solle OT
Sl Cble oS Wl 4 pl 4 (Sl oda s
Sole 5 Conl wlie ale ol dlae 5 AS 5L s
o) mh ol Jds )yl - L ould e
Sl 4 Ol |y el adlas Lol Kiasy
e 5 T e 5y S5 5 Olale e
Monsefrad ) sls s oS S5 4 T ST
Letal., 2012
50 &V g g8 S o b ol aslllas o
03 S Sl clale , Olsle iy 5o eslial
23 osx B Cble U oS Al esie sl
Lotz T mlie 53 a8l fys Olale slail
cLble sls olas oy &i\ .:)lsjlsd;.u Sl -
%"T@;’)-"‘f@lﬁl"wﬁ“gJJU:’f}b
Aol Chle Sl iyl sl B, absg,
5ol T 53wl s Olale sladl 53 oS
b5 88 2 5 b padsm ol ol adr
b Gl s 5 balssy, JSsb 4 & sl
Ele 2558 o me 02 b ) ) Sl 4
2 T e cpl 5lostizal 5 dzmn So JT Caliies
) P 53 s 5sb a1, Obale Olabe S
OLes 5 Monsefrad .das o 15 b S T

by e 2l gy 5 adlllas o~ (Y+\Y)


http://dx.doi.org/10.52547/aqudev.15.3.75
https://dor.isc.ac/dor/20.1001.1.23223545.1400.15.3.4.3
http://aqudev.liau.ac.ir/article-1-608-fa.html

[ Downloaded from aqudev.liau.ac.ir on 2025-08-24 ]

[ DOR: 20.1001.1.23223545.1400.15.3.4.3 ]

[ DOI: 10.52547/aqudev.15.3.75 ]

AD

33 S Ol s DM (5,55 bl |
Olale (Jsb 5 0J9) o3l ulbl b o slacsl
$ol3smn D5 45 bl 51 (I bl 153
Wl gy bl anlllae 5o Olale 055 5 Jsb 5o
Ldsb 5 055 om Sols s S S Al 6 Somn
55 oolabe sl s S ol e 5l
LS edalin
o Ol 538 il (sla0lal 55 01 Kiasss
L s n YT Olale slacily s (K ol 5l
aolie Slgr lasyltlinl Loy 035 S5l
53 (Y9Y9) o, 5 Reyahi-Khoram .&les S
03038 8 DUl ez Dljn (555 355 anlllas
Slale 4S5 dlie il 55 (Ph) o w5 (Cd)
S L350 Ol Older Olwl OLS S5, YTJ 5
5 dlde Gl ¢geme 53 S 5 psedlS Ol
okd &l s,k Sldie 51 S Olale oyl AS
sl Salig Ol 5 Sl HLob Dbl bu g
ol O jan 61y ol [S2a 5 035 FAO/WHO
o2 (WWAD) 0L 5555 (olb 3,1 325 Olale
Obale dhae 3L )3 15 (PD) o, 5 (F€) 2T 050
5 dlws gz Ol Sl ae 50 dir 3 (S5 YT
Olale oysp sl aliag) OF mie 51 &S )lbe
Gl glas,lulnl Ol 31 28 (s g 03 S eslatul
SlopoS 5 6 Ke 3,8 FE FAO by ot
DI pazd 3ype 03 1y pelie amt oa (WYAA)
5 (Cr) ¢35 < (Pb) o (CA) ppasls” K
Ol ,gd i3, Ol dlas L s (Ni) S
 wlisgy T pte b Ok Okl 3 5LT o5
B o LIS (S 5o bl il ST 5IF

Sl ods IS ol Gadsw s L blge

. Z .
~~~~~~ 3L 3 S35 5 et 057 s o lis Oln (o)

o7 Ol co 583550 53 (s cansls (aurata
Wl 03 g 03le i ) mhe S i 53 paie
a4 Cons Olale Calides g > Conlis Oyl
Cob S pmer 5 Ol Sy e
O slize Kt DI ezl 4 Sl ol (sla L
S S l) (S5 gl s
s Ek p&n S o e L s DIl S
(Aas o @) i 03l Olaabe Oldas 5> (g5lw 033
5 Olabe Calidee &S 5 sk 5 5 sla i
Oolbl e 55 54 g j)}lT s 4 piomen
.(Sobhanardakani and Jafari, 2014) .l Olale

3 adlas 390 OIle slie anslan 9 oy )3
Sl glslibul (& p b Obale dae 3L
Sl 4 Olale ST jlidis dix 8 & Ui ateies
Wy o mie 02 @l s, Obale s oK
Sie b ol b bl el K3 T mte 53 51 2
< @L:.a Olale dhae )3 5990 (9 5 e I
Sl sla,l bkl JI (& 4 Cod 5 andar 5ol
S oS D3l gy 5 (0 Usder) Sl
Sy T wie 52 @l s, Olale glaldl 5o
OT Calsalssg, odaw sleT Ll s«
(eiens 5 y2n 53 ol 5 dadir OT 4 G Ladilsn g
OBl (Sl )8 Sl I AU s ST
S22 b )15 (g5,slS Gl S 5 g el
S5 5 ok o > 4 ) 5 ST s oS
4 5k o8 s Sy oWl by S
23 fh G ey Jo 4 55 s ) s T
DI o je Comn 28l sl 7 ) 5 sl
Lolsy gty $aS SIS s oK
(Anand and Kala, 2015)


http://dx.doi.org/10.52547/aqudev.15.3.75
https://dor.isc.ac/dor/20.1001.1.23223545.1400.15.3.4.3
http://aqudev.liau.ac.ir/article-1-608-fa.html

[ Downloaded from aqudev.liau.ac.ir on 2025-08-24 ]

[ DOR: 20.1001.1.23223545.1400.15.3.4.3 ]

[ DOI: 10.52547/aqudev.15.3.75 ]

\F"J’i\icc}ua)uurjb}ﬂiduc‘_;))}“_gj'.!_\’w}iA.Ljf;..?

S Rl

48 LS oles 51 s ) Oty 5 Al s
9 S5 U ges L 1y e s ol 62! s
Aol o Sl a8

&b

(ol sl p w0l 5 (S5 satl ) )
ot M o (Saspeel GO il
e 13 G55 5 ot v tppadlS K DIk
il s Seslil o J5 Ml VB ale oS5 )
(NBY O S Sy ol oty alone Ol ot
SY-AY

“z WOb e ol (6 ou Co Sy pE UL&;'T Y
(o 6 S DI 5 pand aalllan AYAY
0Ly eSaiS” oale dlae T3l )3 paeslS 5 o
sl oy SU>  (Cynoglossus arel) 58
Slsw, 5 (Sargassum illicifolium) rrﬂ\f)u
ke wllad Ole bys b olsw b
MNONYA DV () sl G laes iy

Sl g YA € ldes s Gy Gl Y
(Mugil auratus) oMb sl dae 3L s (Ko
WS s Slaeie (S b BLL 3 55 sl
REAV NI arei Q)&r&@k« PICSA

role Fposon WY we oo e e F
Calizes glacil s (Al V, NI, Zn, T, Sn) 3
Lol blsyl 5 (Liza aurata) oSb JuS bk
OOl pale s Job 5 05y el 5 o
FV-F5 (DY o)

G B A Lo (e e (b sl 0
33 e i Ol gy MY gl (6 S
(Cyprinus carpio) 5,5, ;55 b cbosl

%4

2 oS Sl sl e Sl et Sl
5> wbisg, T & 03 Posp Olabe slalil
Oer 5 bl sl b bl S
sS s Olabe sy s andllas 55 (YY4Y)
Pl Fosn gl 52 (Cyprinus carpio)  Jsese
Ol g Ol 53 08 wlsagy ST wis S &S
o pazd Oljn o8 3,5 518 s g 035 eslizal
syldlnl 4 Cans ale ol dliae oL s (Pb) <
Sl e Pl o O gnnaS” Lo 5 0 2Ol Slgar
(Codex Alimentarius Commission) olds sl
Ly las,y ol O CuS polle (b 5 5 2ie
Ails g9 0 Olale S5 5 S
D) ;a)ﬂ Hs 4 ol adles @\:.I ool
2 @Bl gy Obale 53 K DIk iy oo
5 (F Jsde) 6lbing, OT ate oS oslizal ¢ )5
AS Sl 5 e 3L i (ST s 4 comes
ST e 05 Bl s Olale 5> s e S L
SMae O3 i o 4 5o 5 (F dsd) alsay,
G S S5 3 e S DI e
&V g Oale 3 o a4 Sl gl
S sph e 4 S a4, (0 Jsds) albisy,
~\1§¢5‘w>°5w4e63))w@§3w¢)‘)15@eﬁ
boamlin 53 6bongy (T mlio 53 bl i)s, Olals
2 tady ool T mbe 3 aBl s, Olale
5 son 3l 3l s ey ghn o osE Olml)dT
Sl oslizal 51 S ST aie ST 5L (550510l
Sl b adal Glagtnw leslanal b 5 ale 5
s Sl ($3555 53 S DI il
o S ool g3 ek a Quf&:ii) <YTJ53

.M)@#Qé)}ﬂcm@obm‘dubj)g'\-


http://dx.doi.org/10.52547/aqudev.15.3.75
https://dor.isc.ac/dor/20.1001.1.23223545.1400.15.3.4.3
http://aqudev.liau.ac.ir/article-1-608-fa.html

[ Downloaded from aqudev.liau.ac.ir on 2025-08-24 ]

[ DOR: 20.1001.1.23223545.1400.15.3.4.3 ]

[ DOI: 10.52547/aqudev.15.3.75 ]

AV

2GR 5 LIS (JSK) s aes 5 (S35
b, (Cyprinus carpio) 55 sl ST, il

13.

14.

15.

16.

17.

18.

19.

20.

A0-V+0 c(\)/\ckg)))_;L;}gij:A{JiJ.);-

Afshan, S., Shafagat, A., Ameen, U.S,,
Farid, M., Aslam, S.B., Fakhir, H., Ahmad,
R., 2014. Effect of Different Heavy Metal
Pollution on Fish. Research Journal of
Chemical and Environmental Sciences,
2(2), 35-40.

Ahmad, A.K., Shuhaimi-Othman, M., 2010.
Heavy metal concentration in sediments
and fishes from Lake Chini, Pahang,
Malaysia. Journal of Biological Sciences,
10(2), 93-100.

Anand, D., Kala, S., 2015. Study on Heavy
Metal Distribution in the Coastal
Environments along the Foremost Places of
South-East Coast of India. International
journal of innovative research in science,
engineering and technology, 4(3), 1201-
1209.

Bawuro, A.A., Voegborlo, R.B., Adimado,
A.A., 2018. Bioaccumulation of Heavy
Metals in Some Tissues of Fish in Lake
Geriyo, Adamawa State, Nigeria. Journal of
Environmental and Public Health, Article
ID 1854892, 7 pages.

Besirovic, H., Alic, A., Prasovic, S.,
Drommer, W., 2010. Histopathological
Effects of Chronic Exposure to Cadmium
and Zinc on Kidneys and Gills of Brown
Trout (Salmo trutta m. fario). Turkish
Journal of Fisheries and Aquatic Sciences,
10, 255-262.

Chen, W.Y., Lin, CJ., Yun, RJ., Tsai,
JW., Liao, C.M., 2012. Assessing the
effects of pulsed waterborne copper toxicity
on life-stage tilapia populations. Science of
the Total Environment, 101(4), 129-137.
Craig, P.M., Wood, C.M., Clelland, G.B.,
2010. Water chemistry alters gene
expression and physiological end points of
chronic water borne copper exposure in
Zebrafish, Danio rerio. Environmental
Science and Technology, 44(6), 2156-2162.
Gobas, F.A.P.C., Morrison, H.A., 2000.
Bioconcentration and Biomagnifications in
the Aquatic Environment. In: Handbook of
Property  Estimation  Methods  for
Chemicals, Boethling, R.S., Morrison, D.,

. Z .
~~~~~~ 3L 3 S35 5 et 057 s o lis Oln (o)

TS Olale sy e el (50 ST 5 gy
=YY (V)P (6 ST drw s @i Ol s Ol
A}

Sl 53 S DU ez AYVA € oy It
SFY OOl s O s 5 gLy 0L T
YA

AYAS o milaal cp i dd deme €O (1)
dae 8l 53 AT 5 opr (o (paedlS i
gl Sl Gble ) Otolithes ruber od ) 5o oale
058 5 pole latags Al . ple S ()b
XV-Fe ()P Lo

T sl 3l dlae 4.|.c ol
Pl O pze e do el YA G (6 sa
b (S pshe oBiils dlone o gr OLS 5 5
AY-AQ (1))

S5l i gy 2 ATM o (Sl 0S 03 o Kms
Slale 53 US55 55 o cpedlS S
Jlo Okl 5 Hlg 5o oLT o5 Ol gl 250
S pske o8y han oale aallad AYAD
M¥-As OOV ol S

P LRSI T B e ) Crp gl

‘h.r’T))&T}&.fﬂO‘}:ﬁw‘)ﬂ.\qu‘.r‘;mﬁ
s 0S5, YTU 5 Olale Cas 5 102
Ol (K5l dlma (65l 5 e sl Ol

HA-2Y (V)7

S A 3 gy AT codialy o (G

ple oS o ae 08587 5 06 ol Dl
agn oo Ao (JF1 YU (65,50 anlllan)
Gleal dly ol 5T o&Kiils Lys pwlidicon

AY=4A (FT)4

‘QCJN LJ}.; Ls:‘bl.w (.QC (.ng)Lw L.C (.)_x_ G.ux .

e (AT (S5, K S pamd gy 1 YA


http://dx.doi.org/10.52547/aqudev.15.3.75
https://dor.isc.ac/dor/20.1001.1.23223545.1400.15.3.4.3
http://aqudev.liau.ac.ir/article-1-608-fa.html

[ Downloaded from aqudev.liau.ac.ir on 2025-08-24 ]

[ DOR: 20.1001.1.23223545.1400.15.3.4.3 ]

[ DOI: 10.52547/aqudev.15.3.75 ]

\F"J’i\icc}ua)ucrjb}ﬂiduc‘_;))}“_gj'.!_\’w}iA.Ljf;..?

27.

28.

29.

30.

31.

International Journal of Scientific Research,
4(10), 36-37.

Sobhanardakani, S., Jafari, S.M., 2014,
Heavy metals contamination in Silver,
Common and Grass Carp caught from
Zarivar Lake, western Iran. European
Online Journal of Natural and Social
Sciences, 3(2), 344-350.

Stancheva, M., Makedonski, L., Petrova,
E., 2013. Determination of heavy metals
(Pb, Cd, as and hg) in black sea grey mullet
(Mugil cephalus). Bulgarian Journal of
Agricultural Science, 19(1), 30-34.

Tierney, K.B., Baldwin, D.H., Hara, T.J.,
Ross, P.S., Scholz, N.L., Kennedy, C.J.,
2010. Olfactory toxicity in fishes. Aquatic
Toxicology, 96(1), 2-26.

Toochaei, S.P., Rigi, M., Rahdari, A,
Karami, R., 2013. A Study on concentration
of heavy metals (Pb, Ni, Cu, Fe, and Zn) in
liver and muscle tissues of loach fish
(Paracobitis  rhadinaea) in  Sistan’s
Chahnimeh reservoirs, Iran. Journal of
Novel Applied Sciences, 2(11), 644-649.
Yilmaz, F., 2009. The comparison of heavy
metal concentrations (Cd, Cu, Mn, Pb, and
Zn) in tissues of three economically
important fish (Anguilla anguilla, Mugil
cephalus and Oreochromis niloticus)
Inhabiting Koycegiz Lake-Mugla (Turkey).
Turkish ~ Journal of  Science and
Technology, 4(1):7-15.

21.

22.

23.

24,

25.

26.

M

(Eds.). Lewis Publishers, Boca Raton, FL.,
USA., pp: 189-231.
Hannes, R., Shenker, J., 2008. Acute lethal
and teratogenic effects of tributyltin
chloride and copper chloride on mahi mahi
(Coryphaena hippurus) eggs and larvae.
Environmental Toxicology and Chemistry,
27(5), 2131 2135.
Kori, O., Ubogu, O.E., 2008. Sub-lethal
hematological effects of zinc on the
freshwater ~ fish,  Heteroclarias  sp.
(Osteichthyes Clariidae). African Journal
of Biotechnology, 7(12), 2068-2073.
Monsefrad, F., Imanpour Namin J., Heidary
S., 2012. Concentration of heavy and toxic
metals Cu, Zn, Cd, Pb and Hg in liver and
muscles of Rutilus frisii kutum during
spawning season with respect to growth
parameters. Iranian Journal of Fisheries
Sciences, 11(4), 825-839.

Olowu, R.A., Ayejuyo, O.0., Adewuyi,
G.U., Adejoro, I.A., Denloye, AAB.,
Babatunde, A.O., Ogundajo, A.L., 2010.
Determination of heavy metals in fish
tissues, water and sediment from Epe and
Badagry Lagoons, Lagos, Nigeria. Journal
of Chemistry, 7(1), 215-221.

Reyahi-Khoram, M., Setayesh-Shiri, F.,
Cheraghi, M., 2016. Study of the heavy
metals (Cd and Pb) content in the tissues of
rainbow trouts from Hamedan coldwater
fish farms. Iranian Journal of Fisheries
Sciences, 15(2), 858-869.
Sheetal, V., Shubhi, A., Alok, B., Kumar,
B.A., 2015. Effect of heavy metal
contamination on fishes in river Yamuna.


http://dx.doi.org/10.52547/aqudev.15.3.75
https://dor.isc.ac/dor/20.1001.1.23223545.1400.15.3.4.3
http://aqudev.liau.ac.ir/article-1-608-fa.html
http://www.tcpdf.org

