(DOI): 10.22092/ISFJ.2023.129058 YY(Y) -V Ol oM ale alas

@ O g 3 — ools Lo

Fox0 3985 Sldlo O yan 31 (b i polis (oM Sy S 3
4o 9> 4O (Sander lucioperca) Sgw 9 (Cyprinus carpio)

o3l 99y & Sl aslyl p 9T

Ve L.
Lﬁ"m'> ﬂ""
*a.dehghani93@gmail.com

Q‘)ﬁl ‘}33_}3 ‘o‘%ﬁ“.&)’lﬁi u_.sé.a A:\.e_a.:lo b‘s-lils‘J c“:ﬁ‘:} ‘AJ.LQ QM‘J <‘_$_.....LL.§‘.. C.\-l-uf:) OJ;—\

\E’Y&J‘)J‘)j:&x;\é@‘)u \2’\&&@%2&5‘-3‘)_\&_3)u

oS
5 Olbl 5 bl S > GEES e s, Sass 3 (S Ol T Sl o K S s Ol iy o5l
a8 55 dae 3 (G 5 S wss s ) S 50 Cl Gl sl s Wl s 587 N
23 G gl o _,3)? JB m 3se @a«;ﬁ“l «l=s4, s Cyprinus carpio , Sander lucioperca Olal
221w IS Joun 5l olas 5b 4 WY ladle (b ((Jsens 5 (L TV 5 Bm Y0) 6505 BY 5 50
oBas 5l eslital § e 43S I T e WBalsT s s LSJ}T@-’.' ol @ sl KL
$35 55 2 5> G e i oS ols Ol Lole e oS aglin i S 15 J 94 325 550 (5] 2l
Sler il Ol Slead oMol Sbas 2 b awglin 53 o3l ol sl p5oasls OT (287 5 s @ Ghaie (aLo
(TD1) Joss b6 Cdr Ol b awslin s (EDI) wlyy, Gl Ol Jliie o5 5l Olis ole Sy obsl ol 28
ozl 5 ol p 538 @ Glate 0 () polie 53 (THQ) (250U e 2 (6 dy ot Jlazs o 2 5 0350 208
4 by (CR) 0l e Sw)y (ol 0 5VL (ol nosdle ians 551zt (HI) S 01500 1w b (50 e
o Ol amlin ulg s ol (V7)) Upd BB Sl s el [asls 5128 a8 asp (V70 psnsls” Sk
Olale ol O e o5 a3 o Ol Sler o als b ot cla s ls aulis 5 ) p 350 Olale S¥ae 3 Lol

.)J‘J.; Q)Lw.&l (.5‘)" Ls..ﬁlﬁ- )h"' élﬁ-)}J ‘J.:‘ 22

ool 6By e sla Sl ¢ oMo Sy e @l3ls S GoS RS

J e o5

4



5 oVl oy Gl ol SSlas b,
Gebaie s sl (6wl jaslih dS odg Dawjlye
aibie mge al33g) I (M Coexdy b)) sln

s ooliial (g (b, 5l ol
il 3 oyl il i sopne il
Ol es (Jle slp &S Sl a8 )5 alonil ()l 09, Gloale
Slree b)) 2 (VoY) oS 5 Nasehi clalas 4
olo alae 10 o g (59) pgredll oy yolie gozd
a5 0,5 o,Lul Jo )l Ll bogy cnl (5550 L1550 58S
g oo e 5 patiS 0> 5 ) pgneslS g oy polie
Eoly wio)S @dlel Slez olaibial v 5l S ) s,
e polie pezd (1VA0) o )ea 5 adeS,
5 e sole alae Sl o 1) e 5 poredlS (S
ok ool Jlde g 008 gy (Al las aw
Sozwaolls winges 5,155 EPA 4 FAO (slas st
&S Gl ep & OVA7) ool) ooy @S
2 2005 Bl S SS9 w85 e e polis
o)l wlBog, gmie -y oyl adhie cogase
53 FAO (glos)iltind 51 j2aS 1, o] e 5 aizslo,
£ (OYAY) oLKan 5 g wis,S bl WHO
032 5 S| g0 (e Gl e 5 om0y
Obiwl odgazme 3 o)l Wby, (ale S Jkx
Ol a5 sl las g sl (Bd lel,dl
O 0 @S (eSSl e g gexd (n i
@ bagye 0jo> cnl 5o aslllas p jnaz g Cwl plale
as ool (V4YY) o Kea 5 Dehghani sla iags
5 om0 5 psedls oy o« Setuyl polie gy ol
Jsb ples yo Bgw ale ;o o] (Dl Stany (uizmond
g Wl I3 2l oy9e Jgad ples )3 g )l 0,
5o 0,8 el oyl g 1y St )T 5 g 500 s
yaie Yoz ezt Gl a5 Cwl 00l rw asllae )
S 50 (S 5 e 1S9y s cpeeedlS) (S
455 90 ;0 | (SlraSh ()l 09, (22 slaalss,
IR emin 350 W39, (nl )3 35290 (lale 5l ek
sl Gl ololy yolie ol Gbll slow auws

PRV

sy oy oo 45 o Slapiagass] (Sol
Sy amlr )3 lailly oo Pt 5 (S Cel il
rolis da ol ol 5l (S ogy00 Jleda oy
o Sl Gles S el s oS el S
4 yolie opl .(Alipour and Banagar, 2018) ..l
Sl gbodls 36 cow L el Oose
Gae 4 ooV pl aF Sloj igh oo lae )4
cel wiles (3L o slalaswe jo 455 a0 SYsb
Sps0 plole wile sl ohglr 5o ol Sbxl
Sbpl Grae b oLl (Altindag and Yigit, 2005)
S92 Sl 05 (o0 i 4 polie (nl 09,9 Ll
el s aily) K ol 5l b gl ,lon
Lol glel 59, cel Gaejlis ;o 5 03 Saibe
o2l yolie o oyl ,o (Shahrietal., 2017) 555
it Lol 5 Slos gl 53970 polis w53, 5 e
Gl g, S5 bl o 5l LT el o olKin Ll
Sydss Ol (M slp (2 B Sl sl
18 los S wlllas (Gulcin and Alwasel, 2022)
2 & GlapiassST o loeanVT gy (ol die;
el alol Jloys b 4 almil e ilise b
ol glalimd oo Laid a5 ol _mbas sleal o Sy ge
yolbe Ysb by Gow il Glp sawyo o laslisl
Sl Candy sl 9500, w3l gl joail
Gl 58 09ben (o p Sty Sl i S|
on e saased b psh jo polie b 050,
Sl )13 S jelie B yme jo 45!&.3“56»] aibe 3,
ol @lie sl byl g conl a5 )18 )
Ol ormes xS e B Ay 95 ik

£Y



S9a b slpl oaisS pex ailBog, el )
5 harhl) ol byl adlaie 3l ,LSe FeVY-
Ol ey 50 adg> oyl plael Cand (VWYAA S
Obwyes Jlod axl 5l a5 el ouls &ly S
DS oo dedz e Jlod Jaegil dibie 5 (650
W bl Slae ;0 adg> (ol (555 50 albs,
g oo adly .5 F£° FF FA" JI Jles YAC FA
0l 3,84y pastin  cetmpwsS | alnl cel 09, (pl 392
sleailog; rwgn moas 5l (635 o dlBog, cpl Lol
Pol ol cwl ads IS (e sy 5 GlrosSise

() JS2) 098 0 aily; 33 Sbys Coom 4 S0l

450 4 (ygyie 3 g (b alie Slalllas b aslie gl
ool Cawdpols o aildog, cpl aSepl 4 axel L
Sleel el s @y (5Siges o pire 37men ()3
S g d9ben 533 by g ool 39y 3ls cale yo
ploi Wlgice wpdy Soge allbsg, cul jo (Soyll
Cely g ams 18 09> b co 1) )55 by ase

.oo)f Srdb ol ollus

U gy 99190
andllan 5 yg0 Ailaio
YRR VERPNERERET S SRICIK

inachai River

Arasbaran forest

4287000 4294000 4301000 4308000 4315000

4280000

|
644000 648000 652000 656000 660000

asdllae 0590 adilio 0 GlaaiSLl 09y 5wl Adge (55 51,8 Jomo ) S
Figure 1: Map of the Ilgina River basin showing the study area
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Table 1: Characteristics of the fish species sampled from the Ilgineh Chai River
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Table 3: Maximum acceptable levels of heavy metals in fish samples according international standards (mg/kg)
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Table 4: Comparison of the mean concentrations of heavy metals in freshwater fish muscles in this study with other
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Abstract

Nowadays, monitoring of heavy metals accumulation in aquatic tissue is one of the important
research approaches to assessment of ecosystem health. This study investigated
bioaccumulation of five heavy metals (cadmium, lead, zinc, chromium, and copper) in
muscles of two fish species, Cyprinus carpio and Sander lucioperca in the llganeh Chai
River. During 2020-2022, totally 52 samples (25 Zander and 27 Carp) were randomly taken
where the llgineh River drains into the llgineh River Basin. The tissues of each fish were
separated and digested in the lab and then analyzed using an atomic absorption
spectrophotometer. Comparison of the mean concentrations of the heavy metals showed that
the highest bioaccumulation levels in both fish species belonged to copper and the lowest to
cadmium. These highest levels were lower than the maximum permissible levels set by the
World Health Organization. The food-safety risk assessment of the heavy metals indicated
that the estimated daily intake (EDI) value was lower than the tolerable daily intake (TDI) and
risk assessment on non-carcinogenicity showed the highest levels of THQ were found for
cadmium and the value of total non-carcinogenic (HI) for none of the elements was not higher
than one . In addition, the highest value of cancer risk (CR) index belonged to cadmium
(8x10°), which was lower than the international standard permissible limit (1x10™). Overall,
the comparison of the bioaccumulation levels of the heavy metals in muscles of fish species
examined with health index and international indicated that consumption of fishes are safe for
human in this river.
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