[ Downloaded from isfj.ir on 2025-09-04 ]

[ DOR: 20.1001.1.10261354.1398.28.3.1.6 ]

[ DOI: 10.22092/1SFJ.2019.119104 ]

Y oslad / Al g e Jlo (DOI): 10.22092/ISFJ.2019.119104 ool ot ale alas

Ol o L 3 (SIS © 30 4 e Suslas! 1335 oo T (50 I (399 331 ;i
(Cyprinus carpio) (Jgoxe yga8 Blo CigF 30 ulw polis

\ . Ve V. Yoo .

“askary_sary@yaho.com.com
\Yao L‘)’Q'G'.‘U:'J:"Af é.s)l:t \Yao C—\J—t&@:ﬁg.}‘)‘ :CAA[:")J é\)u

Oljs Syt 2 OT 36 5 olie o 55 (EDTA) ol Sl 15 ol (3 o) Gilisn 7 5baw 31 addlls ) s
Sasn o033 S > (Cyprinus carpio) Jyess 558 sl iS50 SKansT 5 o g 05238 u:i—“ ole
e 0 F A (W [l 8 s ool Sl b el G ) 238 S et 3sm eds A
5 055 ol w8 el LSS B s Gk 5 w3 EDTA ¢ S8 150 8 Lasee 5¥00 000 VB i sl
Sl SONE N 5 Sl VS0 o 5 YNE 8 (i ead (pme Olale a3 O il 5 JS b
4 p?)l*:{ B pfﬁjgrﬂ BE-AT/SS o3 3ama 3 ilisa clajles 53 Jsome 58 o i o ST il o Kb
On S Dol g el Sk O LS s e cpl e o meS 5 Y Sl s ST cble S s e, o
Yol 05 o Jsem s b e S s ese clile il 5 e (P<t /00) am eaalie bl
Ko oo ol 5 5 ST ety (IS ¢ S VIRV € 5 (EAS ¢ 5 S TUITYRYIE)
23 e cBlE Ol i e gde (P /00) wd ssalin ¥ 5 Y gbalus Laals 50 F bl o (ool s sl
[10) sl 0L (s ime sl Wajleg o b ¥ L s S el o SIS Ly 2 85 e 1AY-Y08 Olale o
VoS ERVY) Y Gl s ot Jsens s (Al < s paedlS Bz Ol ST 5 Jilis (PSS
ol 0 5 ¥ Gl b L o T oty (S S o S S WYL £ 5 (oSS 85 S

(P< 120) sls 0Lz 1 (gl s

>

S| ey 05 epsnedls EDTA s gl WS

o s


http://dx.doi.org/10.22092/ISFJ.2019.119104
https://dor.isc.ac/dor/20.1001.1.10261354.1398.28.3.1.6
http://isfj.ir/article-1-1557-en.html

[ Downloaded from isfj.ir on 2025-09-04 ]

[ DOR: 20.1001.1.10261354.1398.28.3.1.6 ]

[ DOI: 10.22092/1SFJ.2019.119104 ]

e 4 ne) Sl 155 el g0 0l o558l 58

ObKaa 5 Slse o) sl

226 s s ST Lol s g
a3 508 Lind S5 St (258 Syt 3 358
Ok )3 o e .(VOIQL, 2006) 55i s Lezil 2ol
ki b S o S5 5l @ eyl sl s o8 Slals
5ol hslanl) wab o OT 3 OT clile 51zt ol o
Cxsr s 3 o b Ol Cunsas (VAP OLISen
ol ol Gl s e ) s A sl dsb 55
blad 5 ool el Sl cwles 53 o b she
Eon ot 2l A K5 5 5 T 3 el = (g
23 >J‘3‘f@ Al Jodd g s s S e rames (Sl
S ool gl e ol b ekl
s ool e Wy s e S daadsssl
Olsson, ) ssi s o5 Olals w5 wbl AW Glapss
O als 058 wiw b b sl 3 b 5l il (1998
ssmy ol JOYA QO 5 Sh) Wsh e Olabs
S e s b Cae Olabe c,b.»)f 23 3lse cpl 51 F e
kb b gl sbyl Ol buy T O s
b @ 03,1 gmio ool 55,5 5 (b 4S8
wly SV 5 ol 6,5e) 353 S sl QLT Sy

vy
S stz 0> 2B 4 ey b oS i
5B i w530 o pT) by 55s Son Dl 4 bl
(30 i m 03z) o Jile KL (00 5 SIS
Sl il oo s (el s 0B (IS5 s S
S b sl b bl s el (San 5 Ko
doxr 5l ogman Jalse b Lo 5 el OT 2 2 B
sl 58 5 ek e (Sl s sme LS 5,5
ST (Y 0L 5 0L 3) w5t 2T (sla g ST
Gl skl O Sbles oK Sl L 0L T
F M OS5 5 2 8) 58 o gl Sl
ST 5 s o 33l o5 il Ko 3l
G el San e S s Slale S s il b
Gl o San Olabe opl O3 pme bl sl Joss L6 T ol
358 Okl 53 a5 S 5 mad e Cas
el pll Ly (TAS (Kia BT 5 (e )
PPM o5 chle Olpn 8 > Olale 53 Sl bas il
Slgriog V PPM o s 2y 05 5,500 /0 pgsls /0
Ol Oy s Dl ) Jess B Olsas ST el 0l

VS oo o8 G I L s e b8 e oY

dadie
OS] Ol a5l s anmn 55 5 Cmex O3l S5, il
&'ﬂ\ O ) LS’T cLﬁ E) J"‘}"" a 45L>'.§3J wL> BE)
By wsn &S Sl odd Sl LS (SR ST e sl
Sl 1 T eaxS” axdT eVsis 5 Sluls oilula,
L;J)JT A 4 x5 (VA ‘u‘<““‘ o3156T) Las e
UPA D L&bu‘:}a@| s by cun b ny )y@ v
s kU0 Slas 5 5,8 5 i 6 bl
.(\Y’/\; 4u_<.’."..ﬁ o:b’uT E) (5)“" L;3}\>) J\iLu )Jlj S )
Lk gr (e S souu VT dos wf...ﬂ Ko
6@&:}&5);\)} QMJ)LAJJM 6&5 CA.:H:L‘BJJ'J) 4.{
Humtsoe et al., ) aub s o, T lbow o Sl
z .
Sk 5ol 2 5 e (bl sen WS ol
030008 e el G 4 Ol o e S S el sl
J_){ oJL’;l UAT Sl ‘@JT ‘(’M}JT (XX D] ‘Ji.?.' (0 g
2T .(Canli and Atli, 2003; Cornelis et al., 2005)
ol ol (Kl saolay 31 36 ST 45 3m 0 o
SR 4.;12-.' Lu‘f»{g}l; ‘Lﬁajbﬂb ‘r}.«.w ‘&L:«.:x
.. z .
5 8 b S s 5 5l ol (i ol3h)
‘)}b @ Ol N » Lrha.l;gf}ﬁ O‘i‘ uéjl}p ..Unbun LSKJJ
o BBl (55 5 a3 35 3 e 53 Jis 4 edes
osb a Sl SsdS S IS ie 2 ode 9 Al
5 6o ) Lt s3I 5 i 30w b
(WW Ao:]j C».'*'Y}

Z = Z - . . -
S 2S5 8 a5k U8 e Ol 4 G O3 ean il
3l oslazuwl S Cxwp Calisea 6LAA>'U- @lﬁ'):’ 9 O CL\A

=

‘d)L“:’w ‘WZJJ:'; cL;J‘Lw;.QJ HGIVAIV_ R R v Cji]
oslazwl ‘J;;\A JJbﬁ 2 033)\; 9 é.w)l 9 szﬁj)iéb @L..p
e ol el o.l.iéjf o o 3 OT a:J.:...f
248l oy Bt ST e 5o oV Sl ST
.(Gibbs and Mikiewicz, 1995) ¢l saST,, T b
Pl Dl Bl e e Cotgen aRiae SN
el S i 5 55 gl oS was T L S
ol (s s ol 5 Syl el ek,
s Lol o5 5l b GleT o S, T.(WWVE (Sls))
a3 el 305 Ol 5 38 (r tetr o Sl SOOOLSG
Y


http://dx.doi.org/10.22092/ISFJ.2019.119104
https://dor.isc.ac/dor/20.1001.1.10261354.1398.28.3.1.6
http://isfj.ir/article-1-1557-en.html

[ Downloaded from isfj.ir on 2025-09-04 ]

[ DOR: 20.1001.1.10261354.1398.28.3.1.6 ]

[ DOI: 10.22092/1SFJ.2019.119104 ]

Y osled/ aiha 5 e Jlo

Ol 2Ol pale s

Olasl o pan 3590 oS ol ol Ao w8 Ol LYo
Clle 4 O uee gl bbbl Yaeme 5 ol 4dis ol

Sl gy LIl adl ol js ol

T e o

oS ol glis Olabe b olde o, g3 ool 0o
YA-E\ e Ol Lls medhe VVES/Y o5lul b sl
VAN ST s Yo8 L ey FA e o
2 GAEAS o 5 aess 00 Cush, e
Moz 03 Jsems 58 Olabe agy gliE o @ 2 p?}f
CBle 5 oSS 58 dasee Y a0 e clle
Van oS 5 cxl) EDTA wals o5 S Olge 4 Liw
9 oxd 33, of 43 EDTA) us 03555 (ada 528 Iperen
By L T IR e
chle b g (LT 5 Sl Oose 4 EDTA 05458l
Jims ca3l5 b osle ol Sl (.J? Yl EDTA o s
ST ¥ 00 OT 5l g 5 8 s 035 05 +/00) 2Ba L
S Sl ouse s 4 gl opl Gl e Al - i
oo VO Jle ol a3 8 eslimal o 4 EDTA 05453l
Gl 5 oas Lol o p S AST K a dsbee ol Sl 2
bl pSAS s p S e VO o> s> EDTA
.(Shackelford et al, 2004)

AWl
A JL».;AJAUJ Lﬁéngwlfcjla wblﬁ&jﬂ'wl
6)?)1"‘;))")?&?&;“}““‘\0. Vo 4Mu)&3f
@Jw,xfo@ueﬁ.M,?rt,..;u;:;}(EDTA
" “ Z
$U&J;°}fﬂ4{xmwd'm*/\°ﬁj{@
J)LQL;QUA;J:}\'" Ug;dl.x:{lp.xuk;joud;gN
o) g (ot S ) (s Sl ey 9 SRSl ol
- Z . =z
3 e wom sl Wl R ole Ol S
Veow Olale o lesT o .xmd;«‘:uclf\:%uﬂ@&wﬂ
& - . . B - ¢
3Jdutﬁrblguibu6bww)w&bua3;
J.E).Jb BES) 4 Lf’;)))'i 093 ..»\AT [GSWRY) .b)l?’t‘ 4;}«)3 k_ij‘
Sl ¢ s b s Cug A G ald b Olale s a8
4d (04 O 0o ¥) OUd o 2 U psame > 5 (2L
KIS) BES-IT WG| WAV SVSVES RS G VIS PUR R JR S
d}bd%)é})‘j}ﬂ&ﬁ\all{T&{b
v

S > o b8 G s psnlS pSAS S e
(OFAY sl oslonsl) ool st oDl i

Ethylene diamine tetra-) sl el s ol o3 okl
J&r S5 5 EDTA oy a (acetic acid
Gl OT 5l Sl wdsws s &7 <l (Chelating agent)
3 oS e slsa b Ot il shine g Wi e w035
st el s bl b 5 K ey il oS
38 O pan i b (St osb o cl (Sen e
O 5L T 5 558 oS5 5L o8 e sl an L L
(elS b WIS Sl S ol g b ol by
IS5 &g 85 oK S e s 55 AT
o 5 S s S5 e b T ST, 5 e
oad el K Sl e e O3d Ol o EDTA
5 sl sl .(Licop, 1988 ; Shalaby, 2007) <.l
Sl B ol pl sl sz se EDTA (aSls
Wlie ¢ 33580 sl Ol & T 51 gl 5 > Sy
5 Cel o O LSS 5 EDTA L3i s O as
Bog dopr it wb b (S, &
5 S SVpame b lesssTh (al das s
(Nowack, 1996) 3 s sl s b LS

53 EDTA Gilisa slin oy ol oo Oolaal el ol
3 Iy usS Alsll 5 as,  OT 31y ol o
20T Sy olie o o EDTA Gl 3lis
e U SV g U g L g J
sl

N B, g 3lsm

Geos sl Joue

bl 55,0 s a4 Joens LS bl ol G s
& ymen clb,siS 5 Oljgt Okl g OLS L B3
tm ass TAY g Sl e s S eslimal b ol O s
9,28 3T o8 51 S XNE s Jpenn 558 AL
Ghutm Soso & Ol ipd Ol gl )5 Gl 5yl
ol b gl s ooalsS eulisly ol il & s
IERV- vV PE IR PR W]

axdlbae S0 r|.13|
e e S s ol s eas plosil Sllas L 4 s

Crega Sl Ol faes ol s Coua b Olge o


http://dx.doi.org/10.22092/ISFJ.2019.119104
https://dor.isc.ac/dor/20.1001.1.10261354.1398.28.3.1.6
http://isfj.ir/article-1-1557-en.html

[ Downloaded from isfj.ir on 2025-09-04 ]

[ DOR: 20.1001.1.10261354.1398.28.3.1.6 ]

[ DOI: 10.22092/1SFJ.2019.119104 ]

e 4 ne) Sl 155 el g0 0l o558l 58

ObKaa 5 Slse o) sl

i s e dids Ve e 4 g ek Lol (OWT S e
S 5 sk 53 3B JT e se 4 ol U
055 s oxl de 2d o ¥ s 4 e isS
Foooas s 4S8 esssl (OWT S w8 el
093 55> W wsad 4ids Vr 5l e g oedd S s wsa 4dds
c=l) Labofuge Jus e wle L aids 5 g3 Yorr
5 odd 5sm mle (OWT 428" Heraeus sepatch <S5 s
5055 @l 5l A Jame JT 56 a4 ks, wlie
Electroless ) o&us 55,501 Soty alss o s
Jae w3l ol o&aus 3l w5 (Discharge Lamp
e g T R o O g R O IRARE
5 ole ol sl S 4 ol opl Osnl IS
s Wi Lab 32 151 55 ko wsMy gliss s ool
S o3l oas oslT cdslme 45 juolie ol s 5 43S

.(Ahmad and Shuhaimi-Othman, 2010) 5§

o3 S il
504;?,,253%&@1?;\?0@;){4“@@
S o sl bdge K8 il ol oK
AP 5 L o O3l S e s 8 i ey
S AS e 003 esr Ul 5 edd w5 Win Lab 32
3 dlons 50 p 8 /D e 53 5 33 sad a3laT s
Ahmad and ) w38 208 ppb Sose & e

.(Shuhaimi-Othman, 2010

sl i,

CRD= ) (slai Sul b 6 s bl
502 5 A8 el (Completely Randomized Design
AT s, & SPSSI7 Jisdle 5 S 4 osls s
I ebil (ANOVA one way) «,b5 b5
Duncan Multiple Rang ) -SSls 00T S 4 laesls
O] Ol b sgmy & wid awslie K0 L (Tests
238 s (P=0.05) w3 0 Oliabl g 53 s
Excel2007 ! ] Jalas 5 s ges (0 03 (pimed
A ol

@bs

o o il slajle 5o Olale (6 e 5l Lol mls
¢ et O35 S0k Jadr ol 53 el e 1N
ol oy 8 s a Sl Ly O gl 5 JST b

do S5 Dlals a5 0Ll U3 23 8 pladl o 8 0/
st dgb 5 S dsb 055 Jald (g magn S an 5 el
81 5 s LS odKtlesT K olis SIUT g
T Olabe wlesT L5 o8 was Jly) 58 48 s
J‘mﬁﬁumﬁ@l?@quj*uWﬁ@Lﬁﬂ
b wse s i olie Ol e Ossal bl
i eSO 8) Ll a w bas b
b3 sadses 3 sl 5 43, Olse (MOOPAM, 1999)

(Taati et al., 2011) wus awlos

wjaqf:njfjniﬂ}:p:a:f&lfhh:lM/JEAhJ{:lMX\~

Uiy ol = w sl 055 -adsl 8

W5 gos (g jlweslaT

AOAC, ) s elial Csb e gy 5l baised wan ol
G e YO I S s wsed Sl e S /0 Iayl (1995
o) Lol gl g ol 1) Jon YO 0T & 5 0dd iy
N VSl ) e Ve QUWIT S 28
Sl s Jobus 1) a5 (OWT S o538 el
A;?jﬁoul(dwTdeJigsb)MpYﬁw
2SSy s el G pll sl 4 2 K s
w bgse s w38 e s S Gl ad esls 5 0T
Loy ot ol 530 e Sl s ol K o
A esls &l 558 5 s (Heating Mantle) 5, Gl
A e Yo T 4 s VLl g edd 5 hisad e
S Ble KISl 5 Bl S al b s
S 3 5 s alsl (OWT S oS 8 csl)
S B ad eals Sl bl g edd sl s ST OL
3355 s byl 5555 e JaST b 4 al K e
Vb Sl ke OT o (oa Ve ctd ol L oSl
Voo sgas) Dol ol b as Bl OT 4 ST 4 5
s 5l s ) T oty 35 SIS Jglous (B
4 5 okd ools JWEl g md o Vv 0ia) Gl Jels 4 Ol
.(Farkas et al., 2000) .5 oxlw, =

ol Shox

535 050l 5 o « ST ol (6,8 oSl g
A & dadsai oad can sl Sl a) e Ve w Tz
eS8 s cale) doys 0 Sbb,E pady p:;},.T Jloa
-


http://dx.doi.org/10.22092/ISFJ.2019.119104
https://dor.isc.ac/dor/20.1001.1.10261354.1398.28.3.1.6
http://isfj.ir/article-1-1557-en.html

[ Downloaded from isfj.ir on 2025-09-04 ]

[ DOR: 20.1001.1.10261354.1398.28.3.1.6 ]

[ DOI: 10.22092/1SFJ.2019.119104 ]

Y osled/ aiha 5 e Jlo

Ol 2Ol pale s

Yooks e e <l Bl 5 S
WYNTEY ) § 5 (8 kS L o8 5,50 VYUTYEY/S)
s 0Lt bl anglin T oy (LSS s 255 S
Vslaobas baals 50 of glajlas o ol gme sl o
Chle Sl es i (Y KE) (P<t /00) 5 ls 555 ¥ 5
2 0S5 S T8 Jsoms 58 ol 22 S s
Al bl s sl ol s S el (J?)Lf
Oy Jilam 5 STl (P<v /00) w2 saalin blus

(U)W edalin £ oY Glajlas o e clale
Yol s o r}:ﬁ}\{ chle Oge e 5 Bl
£l s (A L S8 Ves/ETVY)
F ol o ol Sty (pS5hS 285 S WY/ ET/5Y)
(P<v 700) a5 adalin (s cmn gl 8 5 ¥ & lajles b

(F JKs)

sl o 0 gl 5 IS U 5 030 Ko
5 e sle V/AsE /0 ‘ff? YNE 5 5 odh e
22 ;-”L"J'Lf 5 el Ol el Gy e Bl /0VE /0N
by 6T Y Jor '~‘i>zf 5581 5 deo s Voo lajles oJS
2L r}"‘ﬂfj G g 1S, ol (_;),f ol 4

oy o Ol EDTA ool Calisen ol jles
gt 3 il Gl s KT bl (Sl
5 S ), &5 o pf)lj » (,fgﬁg a5-At/sS
SNl Ll T iy & 5 ¥ s s ST e il
Chle Sl (P<y /00) 4k staliae Wyl > ol
Lol 55 Jsmme oS Olale e 28 s ST

(O JK8) 555 sl oS

lizo byl 4o (Cyprinus carpio) Jgexe y9u8 plo 10 (US Job 9 o g4l «y39) wbvy b asll yolio ) Jguar

(595 %) o395 095 L EDTA

Table 1: Growth indices (weight, body height and total length) in Cyprinus carpio in different treatments of EDTA

during breeding (90 days).
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Table 2: Average concentration of heavy metals (ng/kg) in muscle of Cyprinus carpio in different treatments of EDTA

during breeding (90 days).

Sy ogus Oy pguools EDTA cdalé Lo
YARYEYFO2 VAA/- oY jyYe YYYYYENAYE  VARYEFAD® EDTA (s sals Ve
INTiZe\ia VWA/- oY/yP \RAARE=7 I E/FYEY VYV Yo Y s
Ya/sEENVNY 2 YYAFYEY/FAP YYY/-ANY? Ve§/e cEEVY 0+ ¥ e
INGRESNATY VAY/PYEY/. Y2 YEY/SSEV/AN VY /5P Y. f ol
INZERES A \\§/55EY 552 YYF/o5E JANG (RRVRRE NG Foe 0 ,les

(P<e[00) ams oo las | o cime Solis gty 50 plian yu6 (89>

Apart same letters in each column indicate significant differences (P <0.05).
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Figure 1: Comparison of mean arsenic concentration (ng/kg) in meat of Cyprinus carpio in in different treatments of
EDTA (mg/Kg) during breeding (90 days) (Apart same letters in each column indicate significant differences (P<0.05).
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Figure 2: Comparison of mean mercury concentration (ug/kg) in meat of Cyprinus carpio in in different treatments of
EDTA (mg/Kg) during breeding (90 days)(Apart same letters in each column indicate significant differences (P <0.05).
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Figure 3: Comparison of mean lead concentration (pg/kg) in meat of Cyprinus carpio in in different treatments of
EDTA (mg/Kg) during breeding (90 days) (Apart same letters in each column indicate significant differences (P<0.05).
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Figure 4: Comparison of mean cadmium concentration (ng/kg) in meat of Cyprinus carpio in in different treatments of
EDTA (mg/Kg) during breeding (90 days) (Apart same letters in each column indicate significant differences

(P<0.05))
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Abstract

In this study the effects of various amounts of dietary EDTA (ethylene di amine tetra-acetic
acid) supplementation on the amounts of cadmium, mercury, lead and arsenic were evaluated
over a growing period of 90 days. This research was conducted according to completely
randomized design with 5 treatments including 1(control), 2, 3, 4 and 5 containing different
EDTA concentration of 75, 150, 300 and 600 ppm, respectively and 6 replicates. The average
concentration of arsenic ranged from total weight, total length and body height in fingerling
fishes were 2.1+0.06 g, 1.96+0.05 and 0.51+0.01 cm, respectively. The average concentration
of arsenic ranged from 56 to 84.66 ug/kg in different treatments. The highest and lowest
concentration of arsenic were observed in treatment 2 and 5 were significantly different
among various treatments (P>0.05).The highest and the lowest concentration of mercury were
observed in treatment 3 (129.33+2.4 pg/kg) and 4 (112.£332.02 pg/kg), respectively. The
amounts of mercury in treatment 1, 4 and 5 were significantly different from treatments 2
and 3(P<0.05). Lead concentration ranged from 192 to 256 ug/kg, in which the treatment 4
showed a significantly different as compared to the other (P<0.05). The lowest and the highest
concentration of cadmium were observed in treatments 2 (106.00+4.72 pg/kg) and 4
(113.0+4.61 pg/kg), respectively. The concentration of cadmium in treatment4 was a
significantly different from treatments 1, 2 and5 (P<0.05).
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